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Factors Differentially Predict Adolescent Alcohol Use and Are Mediated
by Proximal Adolescent Factors

Linnea R. Burk
University of Wisconsin School of Medicine and Public Health

Jeffrey M. Armstrong
University of Wisconsin School of Medicine and Public Health

and University of Wisconsin—-Madison

University of Wisconsin-Madison

Timothy J. Strauman and Phillip Costanzo

H. Hill Goldsmith Marjorie H. Klein

Marilyn J. Essex
Duke University

Adolescent alcohol use is common and has serious immediate and long-term ramifications. While concurrent
individual and context factors are robustly associated with adolescent alcohol use, the influence of early
childhood factors, particularly in interaction with child sex, are less clear. Using a prospective community
sample of 362 (190 girls), this study investigated sex differences in the joint influence of distal childhood and
proximal adolescent factors on Grade 10 alcohol use. All risk factors and two-way early individual-by-context
interactions, and interactions of each of these with child sex, were entered into the initial regression.
Significant sex interactions prompted the use of separate models for girls and boys. In addition to the
identification of early (family socioeconomic status, authoritative parenting style) and proximal adolescent
(mental health symptoms, deviant friends) risk factors for both girls and boys, results highlighted important
sex differences. In particular, girls with higher alcohol consumption at Grade 10 were distinguished by the
interaction of early temperamental disinhibition and exposure to parental stress; boys with higher alcohol
consumption at Grade 10 were distinguished primarily by early temperamental negative affect. Results have
implications for the timing and type of interventions offered to adolescents.
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Alcohol use is a serious problem among youth and is associated
with a wide range of negative outcomes including mental health
problems (Kandel et al., 1997), behavioral and academic problems
(Englund, Egeland, Oliva, & Collins, 2008; Hawkins, Catalano, &
Miller, 1992), physical injury and mortality (Soderstrom &
Dearing-Stuck, 1993), and the use of other substances (Duncan,
Duncan, Biglan, & Ary, 1998). Approximately 55% of U.S. ado-
lescents in 8th, 10th, and 12th grades have tried alcohol (Johnston,
O’Malley, Bachman, & Schulenberg, 2009), and approximately
28% aged 12 to 20 years have consumed alcohol in the past month

(Johnston et al., 2009; Wright, Sathe, & Spagnola, 2007). Among
adults, males drink more and more frequently (Substance Abuse
Mental Health Services Administration, 2002; Wilsnack, Vogelt-
anz, Wilsnack, & Harris, 2000) [in part attributable to physiology
(Ammon, Schafer, Hofmann, & Klotz, 1996; Frezza et al., 1990)],
but among younger adult cohorts, females’ use has increased
(Babor & Winstanley, 2008; Pritchard & Cox, 2007). Further,
adult females are twice as likely to exceed safer alcohol consump-
tion guidelines (Lande, Marin, Chang, & Lande, 2007) [two drinks
per day for men; one drink per day for women (National Institute
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on Alcohol Abuse and Alcoholism, 2008)]. Importantly for both
males and females, adolescent alcohol use predicts adult problem
use (Englund et al., 2008; Pitkanen, Kokko, Lyyra, & Pulkkinen,
2008), including alcoholism (Grant & Dawson, 1997), while de-
laying the onset or regular use of alcohol enhances well-being
(Grant & Dawson, 1997; Hawkins, Catalano, Kosterman, Abbott,
& Hill, 1999). Such findings suggest differential consequences of
alcohol use by sex and level of use during adolescence.

Previous studies support multiply determined paths to adoles-
cent alcohol use influenced by diverse individual and contextual
factors over time and have led to the application of epigenetic
theory to alcohol research [e.g., (Moss, Vanyukov, Yao, & Kiril-
lova, 1999; Tarter, Blackson, Brigham, Moss, & Caprara, 1995;
Tarter & Vanyukov, 1994)]. Within the epigenetic perspective
early traits and behaviors are organized into increasingly complex
systems, called derivatives, through maturation and interaction
with the environment. The level of organization achieved in each
developmental period also influences future outcomes. Thus the
effects of early attributes and experiences are mediated by deriv-
atives (such as psychopathology or peer selection) (Tarter &
Vanyukov, 1994; Wills, Sandy, & Yaeger, 2000), and this pattern-
ing of risk factors contributes differentially to the likelihood of
alcohol use. From this perspective, a developmental model of
adolescent alcohol use should include early individual and contex-
tual factors, their interactions, and proximal adolescent factors
likely to be derivatives.

Early Individual and Context Factors

Individual traits, such as temperament, influence exposure to
environmental risk by predisposing individuals toward certain
behaviors and social contexts (Silberg, Rutter, D’Onofrio, &
Eaves, 2003). Two pathways to adult alcoholism grounded in early
temperament have been proposed (Zucker, Donovan, Masten,
Mattson, & Moss, 2008), one progressing from disinhibition or
irritability to externalizing and antisocial behaviors, and the other
from negative affect to later experiences of depression and anxiety.
Childhood disinhibition and undercontrol (Caspi, Moffitt, New-
man, & Silva, 1996; Dubow, Boxer, & Huesmann, 2008; Kirisci,
Tarter, Mezzich, & Vanyukov, 2007) increase risk for adolescent
alcohol use and alcohol use disorders. Greater adolescent negative
affect (Wills, Sandy, Shinar, & Yaeger, 1999) and childhood
inhibition and anxiety (Caspi et al., 1996; Hawkins et al., 1999)
have been associated with heavier drinking and support early
temperamental negative affect as a potential risk factor.

A number of childhood family context variables have been
associated with adolescent alcohol use. Adolescents exhibit earlier
onset and more serious use patterns when parents drink (Guo,
Hawkins, Hill, & Abbott, 2001; Hayatbakhsh et al., 2008; Kirisci
et al., 2007; Wills, Sandy, Yaeger, & Shinar, 2001). This associ-
ation is attributable, in part, to behavioral modeling (Alati et al.,
2005; Guo et al., 2001) and increased access to alcohol (Hearst,
Fulkerson, Maldonado-Molina, Perry, & Komro, 2007; Tobler,
Komro, & Maldonado-Molina, 2009). Discrete parenting behav-
iors in early adolescence also play a role. Lax rules and poor
parental monitoring predict greater alcohol use at age 21 (Guo et
al., 2001), whereas adolescent authoritative parenting predicts less
alcohol use and fewer alcohol problems (Johnson & Johnson,
2001; van der Vorst, Engels, Meeus, Dekovic, & Vermulst, 2006).

Parental involvement and warmth strengthen social bonds (Cata-
lano, Kosterman, Hawkins, & Newcomb, 1996), and warm and/or
more egalitarian parent—child relations may discourage or limit the
opportunity for association with deviant peers (Suldo, Mihalas,
Powell, & French, 2008). It is less clear how authoritative parent-
ing experienced earlier during childhood influences use of alcohol
in adolescence.

Other aspects of the childhood and preadolescent family envi-
ronment such as instability, negative or conflicted parent—child
relations, harsh discipline (Hayatbakhsh et al., 2008; Maggs, Pat-
rick, & Feinstein, 2008; Wills et al., 2001), parental depression,
and negative life events (Weissman et al., 2006; Wills et al., 2001)
increase risk for the initiation and persistence of adolescent alcohol
use. Socioeconomic status (SES) has been equivocally associated
with both more and less use (Hanson & Chen, 2007; Tobler,
Komro, & Maldonado-Molina, 2009; Trim & Chassin, 2008).
Further, multiple negative factors likely increase overall family
stress and suggest psychosocial stress itself as a potential risk.
Supporting this assertion are associations of concurrent stress with
adult and adolescent alcohol use (De Bellis, 2002), prediction of
adolescent use by preadolescent family stress (Ennett et al., 2008),
and prediction of early initiation and problem use by childhood
maltreatment (Galaif, Stein, Newcomb, & Bernstein, 2001; Ham-
burger, Leeb, & Swahn, 2008; Kaufman et al., 2007). Extensive
research implicates childhood stress exposure to the development
of mental health and behavior problems (Essex, Klein, Cho, &
Kalin, 2002b; Hammen, Brennan, & Shih, 2004; Kaplow &
Widom, 2007), although few studies have used broad measures of
early stress to predict adolescent alcohol use.

Proximal Individual and Context Factors

Epigenetic theory posits that proximal risk factors mediate the
influence of distal factors such that developmental pathways
rooted in early temperamental negative affect and disinhibition are
likely mediated by derivative adolescent mental health problems
(Zucker et al., 2008). Early temperamental traits are differentially
associated with later mental health; greater early disinhibition and
impulsivity predict externalizing (Frick & Morris, 2004; Leve,
Kim, & Pears, 2005), while greater early negative affect and
inhibition predict internalizing (Caspi, Henry, McGee, Moffitt, &
Silva, 1995; Leve, Kim, & Pears, 2005). Others have found child-
hood and adolescent externalizing (Alati et al., 2005; Englund et
al., 2008; Niemela et al., 2006) and internalizing (Hussong, Cur-
ran, & Chassin, 1998; Reinherz, Giaconia, Hauf, Wasserman, &
Paradis, 2000) to increase risk for substance use, abuse, and
dependence.

Additionally, an adolescent’s peers greatly influence alcohol
use. Teens with deviant friends (Duncan et al., 1998) and friends
who drink (Fergusson, Horwood, & Lynskey, 1995; Kuntsche &
Jordan, 2006) are more likely to use and abuse alcohol (Costa,
Jessor, & Turbin, 1999). Younger teens with older (Kuntsche,
Gmel, Wicki, Rehm, & Grichting, 2006) or opposite sex friends
(Malow-Iroff, 2006) are at greater risk, particularly girls who
associate with older boys (Dick et al., 2007; Gaughan, 2006).
Selection of or by a peer group is largely derivative of early
individual characteristics in interaction with the social environ-
ment. Thus, the influence of adolescent peers is apt to mediate a
range of childhood factors (Suldo et al., 2008).
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Sex

Independent studies have observed significant sex differences in
most risk factors for adolescent alcohol use (Dick et al., 2007,
Englund et al., 2008; Gaughan, 2006), in the association of early
temperament to later psychopathology (Leve, Kim, & Pears,
2005), and in the incidence of adolescent mental health symptoms
(Zahn-Waxler, Shirtcliff, & Marceau, 2008). Further, the physio-
logical effects of alcohol (Ammon et al., 1996; Frezza et al., 1990),
patterns of use (Keyes, Grant, & Hasin, 2008; Pritchard & Cox,
2007), and motivations for use (Kuntsche, Knibbe, Gmel, & En-
gels, 2006) differ by sex among adults. Because of the extensive
differences in these variables, it is likely girls and boys will exhibit
different patterns of early individual-context interactions and me-
diation of early factors by adolescent constructs.

Present Study

Although a wealth of research has established numerous prox-
imal risk factors for adolescent alcohol use, few studies have
considered early individual risk factors, especially in interaction
with the developmental context (Pitkanen et al., 2008; Zucker et
al., 2008). Further, longitudinal studies have focused primarily on
context factors alone (Hayatbakhsh et al., 2008; Schulenberg &
Maggs, 2008), and most have studied children of alcoholic parents
(Hawkins et al., 1997; Wong et al., 2006). Research with prospec-
tive community samples would broaden the understanding of
adolescent alcohol use and benefit health policy by reaching be-
yond immediate adolescent causes (Babor & Winstanley, 2008).
The identification of childhood factors and individual-by-context
interactions may be salient to defining higher-risk subgroups, to
understanding why some teens are more vulnerable to proximal
influences, and to the refinement of intervention strategies. The
present study tests a unique developmental model predicting level
of adolescent alcohol use in a prospective community sample.
Supporting the epigenetic perspective, we selected the individual
factors of child sex and two early temperamental traits (disinhibi-
tion, negative affect), three early family context factors (parental
stress, parental alcohol use, authoritative parenting style), and
three potential adolescent mediators (internalizing, externalizing,
deviant friends). Adolescent alcohol use was measured in Grade 10
(i.e., around age 16), when population-based studies suggest sig-
nificant numbers of adolescents consume alcohol but rates of
problem use remain low (Johnston et al., 2009).

Greater temperamental disinhibition and negative affect were
expected to predict greater alcohol use and mental health prob-
lems. Because of known sex differences, disinhibition and exter-
nalizing symptoms were expected to have greater salience for
boys’ alcohol use, and negative affect and internalizing symptoms
for girls’. With regard to family context, parental alcohol use was
expected to be positively and authoritative parenting style nega-
tively related to adolescent alcohol use. Because many family
context factors are inter-correlated, a composite stress factor, de-
veloped in previous work (Essex et al., 2002b) representing long-
term stress exposure, was included. Greater family stress was
expected to predict alcohol use. Epigenetic theory stresses the
import of emergent factors, but it was not known which individual-
by-context interactions would prove most salient. Thus, no specific
hypotheses were offered.

Finally, adolescent factors likely to be derivatives—i.e., mental
health symptoms and deviant friends—were included as possible
mediators. Consistent with past work, mental health symptoms
(particularly externalizing) and deviant friends were expected to
predict alcohol use and to mediate distal factors and interactions.
Family SES and Grade 9 alcohol use were controlled in all models.
The age and sex makeup of adolescent peer groups were assessed
for moderating effects. By using prospective, longitudinal data, the
present study sought to contribute new knowledge of early risk
factors, the relationship of distal factors to proximal factors, and
the role of individual—-context interactions in predicting adolescent
alcohol use.

Method

Participants

A total of 760 women and their husbands/partners were initially
contacted during the second trimester of pregnancy through obstetric/
gynecology and low-income clinics around Milwaukee (80%) and
Madison (20%), Wisconsin, for participation in the Wisconsin Ma-
ternity Leave and Health Project (now called the Wisconsin Study of
Families and Work, WSFW). Because the project originally focused
on maternal employment, family stress, and mental health during
the first postnatal year, female participants met the following
inclusion criteria: (a) over age 18; (b) living with the biological
father; (c) at least one member of the couple working for pay; (d)
not a student; and (e) not unemployed [see (Hyde, Klein, Essex, &
Clark, 1995) for details]. Of these, 25% refused or were screened
out, yielding an initial sample of 570, of which 560 had eligible
live births. At Grade 10, 384 (67%) families remained in the study.
The present analyses focused on 362 adolescents (190 girls, 172
boys) who reported on alcohol use at Grade 10. Average child age
at Grade 10 was 16 years; 11% represented ethnic and/or racial
minorities (89% Caucasian, 4% African American, 3% Native
American/Alaskan Native, 2% Asian/Pacific Islander, 1% His-
panic, 1% Other). At recruitment (1990-1991), mothers’ age
ranged from 20 to 41 years (M = 30) and fathers’ from 20 to 55
years (M = 32); 96% were married. Two percent of mothers had
less than a high-school degree, 41% graduated high school, 37%
graduated college, and 20% had post-college education; fathers’
education levels were similar. Annual family income ranged from
$9,000 to more than $200,000 (Mdn = $48,000). There were no
differences in demographic variables between the 362 families and
the remainder of the original 570 with minor exceptions: partici-
pating parents were one year older (participating mothers M =
29.72, SD = 4.33, non-participating mothers M = 28.75, SD =
4.36, 1(568) = —2.57, p = .010; participating fathers M = 31.65,
SD = 5.18, non-participating fathers M = 30.63, SD = 4.79,
1(548) = —2.27, p = .024); and more participating couples were
married [P = 96%; NP = 92%; x> = 7.32, df (2), p = .026]. A
series of analyses of variance (ANOVAs) found no differences
between participating and non-participating children in any puta-
tive risk factor. Parents and teachers gave informed consent at each
time point; child assent was obtained beginning at Grade 7 in
accordance with the policies of the University of Wisconsin Insti-
tutional Review Board.
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Measures

Early factors were assessed during the developmental periods of
infancy (ages 1, 4, and/or 12 months), preschool (ages 3'%2 and/or
41%), and late childhood (Grade 3). Proximal adolescent factors
were assessed in Grades 7 and/or 9). Variables were constructed
from available measures within these developmental periods. The
outcome of adolescent alcohol use was assessed in Grade 10.
Measures repeated at two assessments were averaged to form
stable estimates and reduce the number of variables. Composite
scores were generated using unrotated principle components anal-
ysis (PCA) which reduces the number of predictors and the risk of
multicolinearity in predictive models by transforming correlated
variables into fewer, uncorrelated principal components. The first
component accounts for the majority of variability in the data, has
greater variability than a simple average, and is retained as best
representing the underlying construct (Dunteman, 1989). All vari-
ables were centered before analyses.

Early Predictors

Family SES. Family SES was composited from family in-
come during the infancy and preschool periods as well as fathers’
and mothers’ education using PCA. The first component accounted
for 56% of the variance.

Preschool temperamental disinhibition and negative affect.
Temperament was assessed by mother report on the Children’s
Behavior Questionnaire [CBQ; (Rothbart, Ahadi, Hershey, &
Fisher, 2001)] at ages 32 and 4'%. Items were rated on a 7-point
scale ranging from 1 (Extremely untrue of your child) to 7 (Ex-
tremely true of your child). Coefficients a were above .70 for
subscales with “easy to read” behaviors such as Activity Level
(e = .72 and .73 for ages 32 and 4'%, respectively), Approach
(e = .71 and .76), and Anger (o = .78 and .78). Scales reflecting
“harder to read” states such as Fear (o = .65 and .73) and Sadness
(a = .67 and .63) were lower, an outcome not uncommon with
collateral ratings of internal emotional experiences. Activity Level
(e.g., “Child tends to run rather than walk”) and Approach (e.g.,
“Child is very enthusiastic about things”) were averaged to create
Disinhibition scores. High scores characterize a bold child who
approaches novelty and engages with the environment in a vigor-
ous manner, the opposite of childhood inhibition. Disinhibition
scores were correlated (r = .74, p < .001); the average represented
Preschool Temperamental Disinhibition. Negative Affect scores
were created at ages 32 and 42 by PCA of Anger (e.g., “Child
gets angry when can’t find a play toy”), Fear (e.g., “Child is afraid
of loud noises”), and Sadness (e.g., “Child is sometimes downcast
for no reason”). The first factor accounted for 61% and 56% of the
variance at ages 3%z and 4%, respectively. All subscales loaded at
.62 or higher. Negative Affect scores were correlated (r = .73, p <
.001); the average represented Preschool Temperamental Negative
Affect. While there is debate regarding whether negative affect
characteristics (anger, fear, sadness, hostility, harm avoidance,
depression, etc.) are best represented as a unitary construct (Wat-
son, 2009) or individually (Ohannessian & Hesselbrock, 2009), the
use of PCA to create the current Preschool Temperamental Neg-
ative Affect variable maximizes the commonality of variance in
this factor and reduces the differences (Dunteman, 1989).

Childhood authoritative parenting style. ~An Authoritative
Parenting Style score was constructed using mothers’ and fathers’

responses to Likert-formatted items of the Child-Rearing Practices
Report [CRPR; (Block, 1965)] administered at age 4'% years and
Grade 3. Items were rated on a 7-point scale ranging from 1 (Very
true or like me) to 7 (Very untrue or not like me). Authoritative
Parenting is characterized by clear rules and monitoring but also
allows child independence (e.g., “I let my child make their own
decisions”). Scores were correlated across time within reporter
(Mother, r = .59, p < .001; Father, r = .45, p < .001); maternal
and paternal scores were averaged separately. The maximum Au-
thoritative Parenting Style score was used in analyses to increase
variance and better represent high levels of this parenting style.
Fathers (184; 51%) and mothers (178; 49%) contributed equally to
the maximum scores.

Childhood parental alcohol use. A Parental Alcohol Use
score was derived using three questions each about mothers’ and
fathers’ use of alcohol. At child age 4'2 and Grade 3, mothers
answered two yes/no questions concerning their own and fathers’
use of alcohol (“Do you/your partner drink alcohol daily?” and
“Has anyone objected to your/your partner’s drinking?”). Each
“yes” response was assigned 1 point. At child age 4'2, 19% of
fathers and 6% of mothers drank regularly; these percentages were
26% and 8%, respectively at Grade 3. At child age 42, 18% of
fathers and 3% of mothers experienced objections about their
drinking, with similar percentages at Grade 3 (19% of fathers and
3% of mothers). Mothers also reported the number of alcoholic
drinks consumed on a daily basis for both themselves and fathers.
At child age 4%, fathers’ consumption ranged from O and 8 drinks
daily (M = 0.75, SD = 1.03); mothers’ from 0 and 4 drinks daily
(M = 0.35, SD = 0.54). Reports were similar at Grade 3 for fathers
(range = 0 to 6, M = 0.73, SD = 1.05) and mothers (range = 0
to 4, M = 0.33, SD = 0.54).

Points were also assigned for the reported number of drinks
consumed each day. The initial point for drinking was assigned
taking into account guidelines for safer alcohol use (one drink per
day for women, two drinks per day for men) (National Institute on
Alcohol Abuse and Alcoholism, 2008). Thus parents who drank at
“safer” levels received fewer points. Mothers received 1 point
for < 1 to 1 drink, 2 points for 2 drinks, 3 points for 3 drinks, and
4 points for 4 drinks. Fathers received 1 point for < 1 to 2 drinks,
2 points for 3 drinks, 3 points for 4 drinks, 4 points for 5 drinks,
5 points for 6 drinks, 6 points for 7 drinks, and 7 points for 8
drinks. Points for all three items were summed across parent and
across time to yield a total Parental Alcohol Use score (M = 3.36,
SD = 2.87, range = 0-16), which was log transformed to nor-
malize the distribution.

Childhood parental stress. Maternal and paternal stress
scores were constructed separately from five domains: (1) depres-
sion symptoms, (2) family expressed anger, (3) parenting stress,
(4) role overload, and (5) financial stress. The utility of similar
composite stress scores has been shown in prior work (e.g., Ellis,
Essex, & Boyce, 2005; Essex, Klein, Slattery, Goldsmith, & Kalin,
2010). Except when noted, infancy scores were averaged over the
1-, 4-, and 12-month assessments; preschool scores were averaged
over the 3%2- and 4'2-year-old assessments; late childhood scores
were based on the Grade 3 assessment. (1) Depression symptoms
were assessed by the Center for Epidemiologic Studies Depression
scale [CES-D (Radloff, 1977); e.g., “I felt that I could not shake
off the blues even with help from my family or friends”]. All
coefficients o were greater than .85. (2) Family expressed anger in
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infancy was assessed with the average of three items from the
Partner Role Quality scale tapping overt marital conflict [e.g.,
concerned about “arguing or fighting” (Barnett & Marshall,
1989)]. In preschool and late childhood, PCA was used to combine
the marital conflict scores with scores from the Anger Expression
Inventory [STAXI (Spielberger, Krasner, Solomon, & Janisse,
1988); e.g., “When angry or furious, I argue with others”] and the
Negative subscale of the Family Expressiveness Questionnaire
[FEQ (Halberstadt, 1986); e.g., “We blame one another for family
troubles”]. All coefficients o were greater than .70. The first
component accounted for more than 50% of the variance in both
preschool and late childhood. (3) Parenting stress was calculated
using PCA of the Competence and Child Reinforces Parent sub-
scales of the Parenting Stress Inventory [PSI (Abidin, 1986); e.g.,
“I feel I cannot handle things”] and the average of three negative
items (e.g., “I often feel angry with my child”) from the CRPR
(Block, 1965). In infancy, the CRPR was administered only at age
12 months. Coefficients a were greater than .65 for parent—child
negativity, .75 for PSI Competence, and .65 for PSI Child Rein-
forces Parent across assessments. Each initial component ac-
counted for more than 50% of the variance. (4) Role overload was
calculated (z scores, averaged; r = .48) from the Role Restriction
subscale of the PSI [e.g., “My child’s needs control my life”
(Abidin, 1986)] and the average of five items from the Role
Overload scale [e.g., feeling “pulled apart by conflicting obliga-
tions” (Barnett & Marshall, 1989)]; in infancy, Role Overload was
assessed only at age 12 months. All coefficients a were greater
than .75. (5) Financial stress was the average of four items (e.g.,
“how much difficulty making monthly payments”). All a were
greater than .70.

Separately for infancy, preschool, and late childhood, maternal
and paternal reports of the five stress domains were combined
using PCA. The first component of each PCA accounted for more
than 50% of the variance; all stress domains had loadings greater
than .50 for each period.' The factor scores were correlated across
time within reporter (rs > .51 for all periods, > .64 for adjacent
periods, p < 0.001); average maternal and paternal scores were
calculated. The maximum parental score was used in analyses;
mothers’ scores comprised a slim majority (190; 53%). To nor-
malize its distribution, Childhood Parental Stress was log trans-
formed.

Proximal Predictors

Adolescent mental health symptoms. Mental health symp-
toms were assessed using mother, teacher, and adolescent reports
from the MacArthur Health and Behavior Questionnaire [HBQ
(Boyce et al., 2002; Essex et al., 2002a)] at Grades 7 and 9.
Mothers completed the HBQ as a telephone interview and teachers
as a written questionnaire; adolescents completed a parallel ques-
tionnaire, the HBQ-Child (HBQ-C). For internalizing symptoms,
mothers and teachers rated 16 or 18 items (in Grades 7 and 9,
respectively) for Depression (e.g., “Cries a lot”) and 12 or 14 items
for Generalized Anxiety (e.g., “Worries about things in the fu-
ture”). For externalizing symptoms, mothers and teachers rated
nine items for Oppositional Defiant Disorder (e.g., “Argues a lot
with adults”); 14 items for Conduct Disorder (e.g., “Lies or
cheats”); seven or nine items for Inattention (e.g., “Does not seem
to listen™); nine items for Impulsivity (e.g., “Interrupts or butts in

on others”); four Overt Aggression items (e.g., “Gets in many
fights”); and six Relational Aggression items (e.g., “Tries to get
others to dislike a peer”). Items were rated on a 3-point scale
ranging from O (never or not true) to 2 (often or very true). For the
HBQ-C, adolescents completed 34 or 38 items (in Grades 7 and 9,
respectively) tapping internalizing symptoms (e.g., “I worry about
things I’ve done/I don’t worry about things I’ve done”); and 42 or
44 items tapping externalizing symptoms (e.g., “I do what adults
ask me to do/I don’t do what adults ask me to do”). To rate each
item, adolescents first chose the statement from each pair that was
most like them and then marked that statement as being “sort of
like me,” “mostly like me,” or “really like me.” Responses were
coded on a 6-point scale based on which statement was selected
(positive or negative) and whether the response was “really like
me” (6 if positive, 1 if negative), “mostly like me” (5 if positive, 2
if negative), or “sort of like me” (4 if positive, 3 if negative).
Coefficients a ranged from .70 to .96 across reporters and assess-
ments.

PCA was used to combine mother, teacher, and adolescent
reports into multi-informant scores for each construct, at each
grade (Kraemer et al., 2003). The resulting scores accounted for
more than 70% of the total variance. For some subjects, multi-
informant scores were missing because of lack of one informant
(23 Internalizing and 23 Externalizing in Grade 7; 41 Internalizing
and 42 Externalizing in Grade 9). Missing values were replaced
with scores constructed using available mother—adolescent (MA)
or adolescent—teacher (AT) reports (there were no cases with
mother and teacher, but not adolescent, reports). Alternate scores
were highly correlated with multi-informant scores: all Internaliz-
ing rs > .89, all Externalizing rs > .92. Distribution of scores in
Grade 7 for both Internalizing and Externalizing was 323 MTA, 19
MA, four AT, and 16 with multiple reporters missing. Distribution
of scores at Grade 9 was 321 MTA, 34 MA, and seven AT for
Internalizing; 320 MTA, 35 MA, and seven AT for Externalizing.

! For the two constructs (Preschool Temperamental Negative Affect and
Childhood Parental Stress) derived from PCA that were not guided by the
multi-informant theoretical perspective, competing confirmatory factor
analytic models were constructed using SPSS Amos. For the one factor
solution to Temperamental Negative Affect values indicated adequate fit:
age 3.5, x> = 0.2, p = .655, and RMSEA = .000; age 4.5, x> = 0.0, p =
1.0, and RMSEA = .000. For Parental Stress a series of CFA’s specifying
one to five factors were run for each time period (infancy, preschool, late
childhood) and each parent (mother, father).The fit indicators for Parental
Stress showed greater variability: Mother Infancy x> = 24.18, p = .000,
and RMSEA = .103; Mother Preschool X2 = 18.9, p = .002, and RM-
SEA = .088; Mother Grade 3 X2 = 1.7, p = 435, and RMSEA = .000;
Father Infancy x> = 54.67, p = .000, and RMSEA = .166; Father
Preschool x> = 16.8, p = .005, and RMSEA = .081; Father Grade 3 x> =
0.7, p = 710, and RMSEA = .000. However, all other permutations
produced models that were either unidentified or had much higher x> and
RMSEA values, indicating a worse fit. Further, in each model the first
factor, which represented the stress composite, accounted for more than
50% of the variance, while additional factors accounted for 18% or less.
For each model the first factor was composed of positive loadings on all
variables ranging from 0.6 to 0.8. The other factors generally had high
positive loadings from only one variable followed by low (0.02-0.2)
and/or negative loadings from all other variables. Thus it seems likely that
the first factor generated by the PCA represents a good single measure of
multi-source psychosocial stress.
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The correlated Grade 7 and 9 scores (Internalizing, r = .62, p <
.001; Externalizing, r = .78, p < .001) were averaged.

Because substantial overlap of internalizing and externalizing
symptoms was observed (r = .49, p < .001), we constructed two
independent scales: Adolescent Symptom Severity (average of the
two standardized scores, reflecting score commonality) and Ado-
lescent Symptom Directionality (half difference of the standardized
scores, reflecting what differentiates the scores; positive scores
indicate a preponderance of externalizing symptoms). Importantly,
Severity and Directionality are statistically independent and can be
analyzed without additional Type I error (Essex, Klein, Cho, &
Kraemer, 2003; Essex et al., 2006). The Severity score was log
transformed to normalize the distribution. Directionality was nor-
mally distributed.

Adolescent deviant peers. At Grade 9 adolescents completed
an adaptation of the Self-Report of Close Friends from the Seattle
Social Development Project (O’Donnell, Hawkins, & Abbott,
1995). Items were rated on a 4-point scale ranging from 1 (Not at
all) to 4 (Very much). Coefficients o were .60 or higher for
Friends’ Substance Use (e.g., “Have these people tried beer, wine,
or liquor when their parents didn’t know about it?”), Friends’
Conduct Problems (e.g., “Have these people done anything that
could have gotten them in trouble with the police?”), and Deviance
with Friends (e.g., “Have you ever stolen something together?”).
Correlated scales (all rs > .64, ps < .001) were combined using
PCA,; the first component accounted for 78% of total variance. All
scales loaded at = 0.87. Distribution of the Deviant Friends score
was normalized through log transformation. At Grade 9 partici-
pants also reported the predominant sex and age of their peers
(“Are your friends mostly girls, mostly boys, or about half girls
and half boys?” and “Are your friends mostly older, mostly
younger, or about the same age as you?”).

Grade 9 alcohol use.  Consistent with major studies (e.g.,
Johnston, O’Malley, Bachman, & Schulenberg, 2006; Johnston et
al., 2009; Wright, Sathe, & Spagnola, 2007), adolescents reported
the typical number of alcoholic drinks consumed per occasion in
the past 30 days (“On the days you drink alcohol, about how many
drinks do you have? By a drink, I mean a can of beer, a glass of
wine, a wine cooler, or a shot of hard liquor.”). Participants chose
one of six responses, “Less than a drink,” ““1 drink,” “2 drinks,” *“3
drinks,” “5 drinks,” or “I don’t drink alcohol.” Participants were
also asked if they had ever had alcohol (lifetime abstinence).
Participants who answered “no” to question 2 and “I don’t drink
alcohol” to question 1 were assigned a score of 0. Teens’ alcohol
use score corresponded to the number of alcoholic drinks typically
consumed per drinking occasion at Grade 9. This score was log
transformed to normalize the distribution.

Alcohol Use Outcome: Grade 10 Typical Number of
Drinks

In Grade 10, Typical Number of Alcoholic Drinks consumed per
drinking occasion in the past 30 days was assessed in the same
manner described for Grade 9. To allow for ease of interpretation,
this score was not log transformed, but instead coded into six
categories; O (I don’t drink alcohol), 1 (Less than a drink), 2 (1
drink), 3 (2 drinks), 4 (3 drinks), and 6 (5 drinks).

Data Analysis

Descriptive statistics for risk factors and the outcome were
compiled for the entire sample and separately for boys and girls.
One-way ANOVA was used to check for sex differences in the
outcome and predictors. Predictors were correlated with each other
and the outcome. Ordinal logistic regression analysis, which is
appropriate for non-normally distributed outcome variables, was
used to test major models. An initial full-sample model included
child sex, SES, the two temperament factors, the three early family
context factors, the four proximal adolescent factors, and to detect
possible individual-by-context interactions, all two-way
individual-by-context interactions and three-way sex-by-
temperament-by-context interactions (18 interaction terms). Be-
cause significant sex interactions emerged, separate models were
used to predict Grade 10 Typical Number of Drinks for girls and
boys.

To address potential over-fitting the sex-specific models, the
variables entered and their order of entry was determined by
theoretical expectations. Variables were entered in blocks by de-
velopmental period (i.e., early, proximal) rather than allowing the
statistical algorithm to choose best fit stepwise. The early individ-
ual and context factors and all two-way individual-by-context
interactions were entered in the first step; to examine possible
mediation, proximal factors were entered one at a time into the
second step. Finally, to assess combined effects, all variables were
entered in a full model. When coefficients from a continuous
model were needed to test mediation or slopes, the results of
parallel multiple linear regressions were used. Importantly, be-
cause multiple regression analysis is robust even with skewed
outcome variables (Allison, 1999), the results of the multiple
regression and ordinal logistic models were almost identical (anal-
yses not shown), with major findings robust to statistical method
and only a few minor exceptions for coefficients “hovering”
around the significance level.

Results

Descriptive Statistics

Means and standard deviations for risk factors and the outcome
are presented for the full sample and separately for boys and girls
(Table 1). Consistent with national rates (Johnston et al., 2009),
59% (215) of the 362 participants reported alcohol use at Grade 10.
Fifty-two percent of Drinkers (111) were boys. Boys also drank
more than girls (F = 5.76, df(1, 360) p = .017: boys M = 1.46,
SD = 1.82; girls M = 1.04, SD = 1.52). Drinkers reported a range
of alcohol consumption: 82 (38% of drinkers) consumed fewer
than one drink, 28 (13%) consumed one drink, 24 (11%) consumed
two drinks, 37 (17%) consumed three drinks, and 44 (20%) con-
sumed five drinks on a typical occasion. When considering the
percentage of teens who consumed five drinks within the entire
sample (44/362) the percentage is 12%, lower but comparable to
rates reported by Monitoring the Future 2008 (Johnston et al.,
2009) which found 16% of 10th graders consumed five or more
drinks on one occasion in the past two weeks.

ANOVA were conducted to test for sex differences in potential
risk factors. Significant differences emerged for Preschool Tem-
peramental Disinhibition (F = 8.43, df(1, 360) p = .004), Ado-
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Table 1
Descriptive Statistics for Full Sample and Separately for Girls and Boys
Overall Girls Boys
M (SD) M (SD) M (SD)
Early factors
Family SES 0.06 (0.97) 0.05 (1.00) 0.07 (0.93)
Preschool temperamental disinhibition 4.97 (0.60) 4.88 (0.59) 5.06 (0.60)
Preschool temperamental negative affect 0.01 (0.93) 0.05 (0.89) —0.05 (0.96)
Childhood parental stress (infancy, preschool, Grade 3) 1.02 (0.04) 1.01 (0.04) 1.02 (0.04)
Childhood parental alcohol use (preschool, Grade 3) 0.54 (0.31) 0.55 (0.31) 0.53 (0.32)
Childhood authoritative parenting style (preschool, Grade 3) 6.24 (0.37) 6.27 (0.39) 6.21 (0.36)
Proximal factors
Adolescent symptom severity (Grades 7 & 9) 1.00 (0.03) 1.00 (0.03) 1.00 (0.03)
Adolescent symptom directionality (Grades 7 & 9) —0.01 (0.47) —0.21 (0.40) 0.22 (0.42)
Adolescent deviant friends (Grade 9) 1.00 (0.41) 0.99 (0.04) 1.01 (0.04)
Grade 9 alcohol use 0.17 (0.23) 0.16 (0.22) 0.19 (0.23)
Outcome
Typical number of drinks (Grade 10) 1.24 (1.68) 1.04 (1.52) 1.46 (1.82)

lescent Symptom Directionality (F = 99.15, df(1, 360) p < .001),
and Adolescent Deviant Friends (F = 9.91, df(1, 360) p = .002).
Boys exhibited greater disinhibition, a preponderance of external-
izing symptoms, and greater association with deviant friends than
girls.

No significant differences in Age of Friends by Sex emerged;
92% (159) of boys and 87% (166) of girls reported mostly same
age friends. Roughly half (boys, n = 87, 51%; girls, n = 88, 46%)
reported equal numbers of male and female friends, and half (girls,
n = 97, 51%; boys, n = 73, 42%) mostly same-sex friends.
Despite previous studies indicating the importance of peers’ age
and sex, too few participants had such friends to include these
variables in analyses.

Bivariate Associations of Putative Risk Factors and
Outcomes

Table 2 presents correlations of the early and adolescent pre-
dictors and the outcome for all participants and separately by sex.
In the full sample, SES was significantly negatively correlated, and
Preschool Temperamental Disinhibition significantly positively
correlated with Grade 10 Typical Number of Drinks. Preschool
Disinhibition and Negative Affect and Childhood Parental Stress
were significantly correlated with greater Adolescent Mental
Health Symptom Severity. Among the adolescent factors, Symp-
tom Severity and Directionality, Deviant Friends, and Grade 9
Alcohol Use were strongly intercorrelated and all were positively
associated with Grade 10 Typical Number of Drinks.

Predictive Models

The initial ordinal logistic model was run to identify and for-
mally test sex differences in emergent interactions. This model was
significant (x> = 282.73, p < .001; Nagelkerke R*> = 0.57)
(Table 3). With all variables entered, one early factor was signif-
icant: higher levels of Childhood Authoritative Parenting Style
predicted greater Grade 10 Typical Number of Drinks (before the
inclusion of the proximal adolescent factors, which acted as me-
diators, a significant negative effect was also found for Family
SES and a significant positive effect for Childhood Parental Al-

cohol Use; analyses not shown). The interaction of Temperamental
Disinhibition-by-Parental Alcohol Use was also significant. As
expected, all proximal adolescent factors were significant: higher
levels of Symptom Severity, Symptom Directionality (i.e., a pre-
ponderance of externalizing symptoms), Deviant Friends, and
Grade 9 Alcohol Use predicted greater Grade 10 Typical Number
of Drinks. Most importantly, three significant sex interactions
emerged: Child Sex-by-Preschool Temperamental Negative Af-
fect, Child Sex-by-Childhood Parental Alcohol Use, and Child
Sex-by-Preschool Temperamental Disinhibition-by-Childhood Pa-
rental Stress. Thus, further analyses were conducted separately for
girls and boys.

The results for girls (Table 4) showed that the early-factors-only
model (Model 1) was significant (x> = 35.87, p < .001;
Nagelkerke R? = 0.18) and included two significant main effects
and two significant interactions. Girls from lower SES families and
those exposed to higher levels of parental alcohol use showed
higher Grade 10 alcohol use. The results of Models 2—4 indicate
Family SES was reduced to non-significance after the addition of
any adolescent factor; Childhood Parental Alcohol Use was reduced
to non-significance after the addition of Adolescent Deviant Friends.
The two interaction terms—Temperamental Disinhibition-by-
Parental Stress and Temperamental Disinhibition-by-Parental Alcohol
Use—remained significant, and there was a significant sex difference
only for Temperamental Disinhibition X Parental Stress (see corre-
sponding three-way sex interactions in Table 3). With all variables
included, the model was significant (x> = 157.10, p < .001;
Nagelkerke R* = 0.60).

Sobel’s tests, based on values from parallel multiple linear
regressions (analyses not shown), were used to test the mediating
effects of proximal factors on the associations of Family SES and
Childhood Parental Alcohol Use with Grade 10 Typical Number of
Drinks. Three paths were tested. Family SES was significantly
mediated by Adolescent Symptom Severity (Sobel Statistic =
—2.82, p = .005) and Adolescent Deviant Friends (Sobel Statis-
tic = —3.99, p < .001), and marginally mediated by Adolescent
Symptom Directionality (Sobel Statistic = —1.86, p = .063). One
path starting with Childhood Parental Alcohol Use was tested,
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Table 2
Nonparametric Correlations for Putative Risk Factors and Outcome (Full Sample/Girls/Boys)
1 2 3 4 5 6 7 8 9 10
Early factors
1. Family SES —
2. Preschool temperamental disinhibition —.071
—.112 —
—.025
3. Preschool temperamental negative affect —.041 395"
—.004 3877 —
—.087 4267
4. Childhood parental stress (infancy, —.154" 1877 277
preschool, Grade 3) —.082 131 263" —
—.239"" 229" 3057
5. Childhood parental alcohol .079 .038 .006 .062
use (preschool, Grade 3) 11 .066 —.107 118 —
.038 .008 119 .001
6. Childhood authoritative parenting style 114" .001 —.102 —.163™ 120"
(preschool, Grade 3) 101 .007 —.184" —.166" .053 —
118 .011 —.019 —.157* 187"
Proximal factors
7. Adolescent symptom severity (Grades 7 —.308""" 249" 260" 357 067 —.171™
& 9) —.289" 206" 189" 3477 006  —.144" —
—.346™ 273" 346" 3687 143 —.193"
8. Adolescent symptom —.060 1717 =078 —.062 015 —.029 012
directionality (Grades 7 & 9) —.141 114 —.014 —.174* .087 108 265" —
—.034 141 —.072 .033 121 =120 267
9. Adolescent deviant friends (Grade 9) —-.277"" 101 .007 .018 105 —.048 369" 306"
—.363" 140 .079 —.031 127 .017 3270 227 —
—.186" .004 —.048 .071 109 —.102 4027 345"
10. Grade 9 alcohol use —.204" .090 —.033 .034 102 —.072 2657 284" 658
2827 .084 —.003 .019 145 —.028 223" 22176747 —
—.115 .072 —.055 .051 056 —.120 306" 3977645
Outcome
11. Typical number of drinks (Grade 10) —.168"" 148 .054 .005 .082 .026 3057 319" 620 682"
—.235"" 132 .036 .017 130 .038 30577 2427 67T 696
—.102 119 .088 —.012 .039 .023 298" 367" 556 L6697
Note. All variables were centered on the mean before analyses.
*p <05 *p< .0l **p< .00l

showing marginal mediation by Adolescent Deviant Friends (So-
bel Statistic = 1.65, p = .099).

To further investigate the two significant interactions, tests of
simple slopes (Aiken & West, 1991), based on values from the
parallel multiple linear regressions, were conducted. Results for
the Preschool Temperamental Disinhibition-by-Childhood Paren-
tal Stress interaction indicated that girls with high disinhibition
drank more when exposed to high parental stress (B = 8.55, § =
0.21, r = 2.69, p = .008). In contrast, girls with low disinhibition
exhibited similar levels of alcohol consumption regardless of stress
exposure (B = —4.39, 3 = —0.11, r = —1.13, p = .259). The
second interaction, Preschool Temperamental Disinhibition-by-
Childhood Parental Alcohol Use, did not produce significant
slopes tests (high Preschool Disinhibition, B = —.03, = —0.01,
t = —0.08, p = .934; low Preschool Disinhibition, B = .67, § =
0.14, t = 1.76, p = .080).

The same procedures were followed for boys (Table 5). The
early-factors-only model (Model 1) was not significant (x> =
10.18, p = .600, Nagelkerke R> = 0.06), and thus mediation
effects were not tested (Models 2—4 are shown to be consistent

with girls” models). The boys’ full model was significant (x* =
127.08, p < .001; Nagelkerke R* = 0.55) and included three
significant main effects for Preschool Temperamental Negative
Affect, Childhood Parental Stress, and Childhood Authoritative
Parenting. That these early factors only emerge upon the addition
of Grade 9 Alcohol Use indicates possible suppressor effects. Thus
it is possible that within the context of high parental stress and
authoritative parenting, boys with greater negative affect who were
already using alcohol at Grade 9 had greater Grade 10 alcohol use.
There was no sex difference in the effects of authoritative
parenting or parental stress; however, a significant sex differ-
ence emerged for negative affect (see two-way sex interactions;
Table 3).

Discussion

Because paths to alcohol use are multiple and multiply deter-
mined, this study sought to clarify the influence of several child-
hood and adolescent factors by investigating early individual-by-
context interactions, potential adolescent mediators, and the
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Table 3
Ordinal Logistic Regression Models Predicting Grade 10 Typical Number of Drinks for Full Sample
Estimate SE Wald statistic P

Early factors
Child sex (—0.5 = male; +0.5 = female) —0.185 0.262 0.500 480
Family SES 0.052 0.129 0.161 .688
Preschool temperamental disinhibition 0.044 0.212 0.043 .836
Preschool temperamental negative affect 0.214 0.136 2.462 117
Childhood parental stress —4.999 3.540 1.994 158
Childhood parental alcohol use —0.178 0.377 0.223 .637
Childhood authoritative parenting style 1.106 0.332 11.112 001
Temperamental disinhibition X parental stress 4.443 6.248 0.506 AT1
Temperamental disinhibition X authoritative parenting —0.265 0.591 0.201 .654
Temperamental disinhibition X parental alcohol use —1.436 0.703 4.176 041
Temperamental negative affect X parental stress 4.735 3.486 1.845 174
Temperamental negative affect X authoritative parenting —0.071 0.379 0.036 .850
Temperamental negative affect X parental alcohol use —0.175 0.449 0.152 697
Child sex X family SES 0.372 0.248 2.244 134
Child sex X temperamental disinhibition 0.488 0.420 1.352 245
Child sex X temperamental negative affect —0.592 0.273 4.704 .030
Child sex X parental stress 12.912 6.841 3.562 .059
Child sex X authoritative parenting —1.024 0.654 2.455 117
Child sex X parental alcohol use 1.662 0.754 4.852 .028
Child sex X temperamental disinhibition X parental stress 34.064 12.538 7.381 .007
Child sex X temperamental disinhibition X authoritative parenting 1.867 1.185 2.484 115
Child sex X temperamental disinhibition X parental alcohol use —1.502 1.404 1.144 285
Child sex X temperamental negative affect X parental stress —10.815 6.952 2.420 120
Child sex X temperamental negative affect X authoritative parenting —0.349 0.753 0.215 .643
Child sex X temperamental negative affect X parental alcohol use —0.569 0.904 0.397 529

Proximal factors
Adolescent symptom severity 11.321 3.931 8.293 004
Adolescent symptom directionality 1.041 0.286 13.234 <.001
Adolescent deviant friends 12.792 4.096 9.752 .002
Grade 9 alcohol use 6.100 0.743 67.419 <.001

Note. Only significant interaction terms are presented. Model significant at p < .001, Nagelkerke R* = 0.57.

influence of sex using a prospective community sample. Consis-
tent with past work adolescent deviant peers, externalizing symp-
toms, and past drinking predicted greater alcohol use (Alati et al.,
2005; Dubow, Boxer, & Huesmann, 2008; Kuntsche & Jordan,
2006; Pitkanen et al., 2008). As has past work (Hayatbakhsh et al.,
2008; Trim & Chassin, 2008), the present findings suggest greater
alcohol use is also predicted by childhood factors, including lower
family SES and greater exposure to parental alcohol use. Impor-
tantly, the current study offers two significant extensions: (1) sex
differences were observed in the contributions made by distal risk
factors; and (2) the effects of early child and contextual factors
were most evident in interaction with each other.

The initial model revealed a significant negative effect for
family SES and significant positive effects for parental alcohol use
and authoritative parenting style. While there were no significant
sex differences, the influence of SES was best shown by the girls’
models; a strong early influence differentially mediated by ado-
lescent factors. Past research on SES and adolescent alcohol use
has been equivocal (Tobler, Komro, & Maldonado-Molina, 2009;
Trim & Chassin, 2008). High SES has been observed to predict
more alcohol use (Trim & Chassin, 2008) through greater access
(Hearst et al., 2007; Tobler et al., 2009) and greater parental
drinking (Chuang, Ennett, Bauman, & Foshee, 2005) but to predict
less use through stricter parenting (Spijkerman, van den Eijnden,
& Huiberts, 2008). Low SES predicts lax parenting (Guo et al.,

2001) and greater peer use (Chuang et al., 2005), especially among
teens with alcoholic parents (Trim & Chassin, 2008). The present
results support the influence of SES through its effects on other
factors.

Greater parental alcohol use was found to increase drinking for
both boys and girls, but effects were strongest in girls (Table 3),
consistent with suggestions that girls are more sensitive to early
family context (Block & Block, 1988; Pitkanen et al., 2008). The
hypothesis that parental alcohol use would be mediated by the
influence of deviant peers was only marginally supported, and then
only for girls. While familial alcohol use and social behaviors
likely interact with contextual demands to influence peer selection,
peer group qualities are influenced by a range of non-familial
variables, which may account for the observed weak or incomplete
mediation.

In contrast to adolescent studies (Galaif et al., 2001; Johnson &
Johnson, 2001; van der Vorst et al., 2006), childhood authoritative
parenting predicted greater alcohol consumption, even after ado-
lescent factors were included. This finding is counterintuitive and
difficult to interpret. It may be that authoritative parenting is
different for parents of children versus adolescents. The current
definition of authoritative parenting may have allowed for addi-
tional experiences that facilitate alcohol use. Also, only one par-
enting factor was assessed, disallowing the comparison of differing
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Ordinal Logistic Regression Models Predicting Grade 10 Typical Number of Drinks for Girls

Model 1* Model 2° Model 3¢ Model 4¢ Full model®
Estimate Estimate Estimate Estimate Estimate
(SE) Wald (SE) Wald (SE) Wald (SE) Wald (SE) Wald
Early factors

Family SES —0.39 (0.15) 6.80 —0.26(0.16) 2.74 —0.30(0.15) 3.72 0.15(0.17)  0.78 0.31(0.18) 2.94
Preschool temperamental

disinhibition 0.52(0.28) 3.56 0.39(0.28) 1.89 0.53(0.29) 3.39 0.39(0.30) 1.69 0.29(0.31) 0.87
Preschool temperamental

negative affect —0.07 (0.19) 0.12  —0.11(0.19) 031 —0.06 (0.19)  0.09 —0.14 (0.20)  0.50 —0.10 (0.20)  0.25
Childhood parental stress —0.25 (4.05) 0.00  —3.18(4.23) 0.57 2.23(4.12) 0.29 1.82(4.30) 0.18 1.89(4.53) 0.17
Childhood parental

alcohol use 1.29 (0.49) 6.85  1.31(0.50) 6.93* 1.44 (0.51) 8.00™ 0.87(0.53) 2.75 0.77 (0.56)  1.90
Childhood authoritative

parenting style 0.21 (0.39) 0.30 0.33(0.39) 0.70 0.16 (0.39) 0.15 0.28 (0.41) 0.46 0.58 (0.44) 1.77
Temperamental

disinhibition X

parental stress 19.02 (7.85) 5.87° 19.65(7.86) 6.25" 16.18 (7.99) 4.10" 25.45(8.38) 9.23  22.33(8.51) 6.88™"
Temperamental

disinhibition X

parental alcohol use —2.51(0.93) 7.26™ -2.37(0.94) 6.29° —3.00(0.99) 9.22° -—2.19(1.01) 4.73° —2.37(1.09) 4.75"

Proximal factors

Adolescent symptom

severity — — 15.89 4.94) 10.33" — — — — 14.47 (5.83) 6.17"
Adolescent symptom

directionality — — — — 1.36 (0.38) 12.97"* — — 1.33 (0.43) 9.63"
Adolescent deviant

friends — — — — — — 42.07 (5.27) 63.67°" 16.98 (6.55) 6.72""
Grade 9 alcohol use — — — — — — — — 5.93 (1.08) 30.38""

Note. Only significant interaction terms are presented.
*Model significant at p < .001, Nagelkerke R* = 0.18.
Nagelkerke R* = 0.24.

*p<.05 *p<.0l. **p<.00l

styles or control of development differences. More study is
needed.

Significant sex differences in the full model prompted the use of
separate models for girls and boys. For girls, Grade 10 alcohol use
was predicted not only by adolescent factors but also by temper-
ament in interaction with the family context. Contrary to expecta-
tion, it was early disinhibition and not negative affect that inter-
acted with high family stress to predict greater alcohol use among
adolescent girls. It was hypothesized that the effects of early stress
would be mediated by adolescent mental health. However, the
stress-by-disinhibition interaction remained significant in the full
model, suggesting early stress in combination with individual traits
confers risk for heavier alcohol use not accounted for by adoles-
cent constructs. Past research has implicated high concurrent life
stress in problematic adolescent alcohol use (Aseltine & Gore,
2000; Johnson & Pandina, 1993), and greater exposure to early
stress sensitizes physiological stress response and predicts mental
health problems (Essex et al., 2002b). Together, these studies,
including the present results, suggest that differences in tempera-
mental sensitivity, physiological reactivity, and sex interact with
the environment to drive differential vulnerability to alcohol use
(Caspi et al., 2003; Covault et al., 2007; Kaufman et al., 2007).

Further support emerges from studies of non-human primates
(rhesus macaques) that indicate individuals exposed to chronic
developmental stress (peer-rearing) (Fahlke et al., 2000; Higley,

® Model significant at p < .001, Nagelkerke R* = 0.23.
4 Model significant at p < .001, Nagelkerke R*> = 0.48.

© Model significant at p < .001,
¢ Model significant at p < .001, Nagelkerke R? = 0.60.

Hasert, Suomi, & Linnoila, 1991) and those with greater infantile
physiological reactivity (Fahlke et al., 2000), particularly chroni-
cally stressed females (Barr et al., 2004), freely consume greater
and/or increasing amounts of alcohol as young adults. Similarly, in
the present study, highly disinhibited girls who were also exposed
to developmental stress exhibited greater adolescent alcohol con-
sumption. To our knowledge this is the first time such effects have
been observed in a prospective study of adolescent alcohol use. As
does preclinical work, the current study suggests links between
sex, temperament, and developmental stress and supports the need
for additional investigation of individual-by-context and gene-by-
environment interactions that could potentially aid in the develop-
ment of targeted prevention and treatment strategies.

The only main effect specific to boys was that of preschool
negative affect. Consistent with past work (Caspi et al., 1996;
Hawkins et al., 1999), boys with greater preschool negative affect
reported greater adolescent alcohol use. Suppressor effects were
indicated as preschool negative affect only emerged as significant
within the context of greater Grade 9 alcohol use. It is interesting,
however, that negative affect increased boys’ risk but not girls’, as
theoretical work has supposed the opposite. The expected media-
tion of negative affect by adolescent mental health was not ob-
served, possibly because of a lack of power, as sample size
decreased when analyses were split by gender. Finally, exposure to
early parental stress predicted less alcohol use in boys, although it
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Table 5
Ordinal Logistic Regression Models Predicting Grade 10 Typical Number of Drinks for Boys
Model 1* Model 2° Model 3¢ Model 4¢ Full model®
Estimate (SE) Wald Estimate (SE) Wald Estimate (SE) Wald Estimate (SE) Wald  Estimate (SE)  Wald
Early factors
Family SES —0.27(0.17) 2.66 —0.09 (0.17) 0.25 —0.30(0.17) 3.19 —0.12(0.18) 0.44 —0.15(0.19) 0.58
Preschool temperamental
disinhibition 0.18 (0.27) 045 0.06 (0.27)  0.05 —0.11(0.28) 0.15 0.08 (0.28)  0.07 —0.16 (0.30)  0.30
Preschool temperamental
negative affect 0.12(0.17) 0.53 0.04 (0.17)  0.06 0.30(0.18) 2.94 0.34 (0.18) 3.63 0.49 (0.19) 6.78"
Childhood parental stress —1.04 (4.71) 0.05 —6.14(4.97) 1.52 —1.33(4.82) 0.08 —4.51(4.96) 0.82 —10.96 (5.59) 3.84"
Childhood parental
alcohol use 0.13(0.47) 0.08 —0.21(0.48) 0.19 —0.34(0.49) 0.49 —0.31(0.49) 0.40 —0.88(0.53) 2.75
Childhood authoritative
parenting style 0.58 (0.44) 1.77 0.86 (0.46) 3.54 1.07 (0.46) 5.53" 0.85(0.47) 345 1.47 (0.51) 8.38™
Temperamental
disinhibition X
authoritative parenting —1.76 (0.84) 4.44" —1.64(0.86) 3.67 —2.04 (0.85) 5.72* —1.01(0.83) 1.34 —1.05(0.95) 1.21
Proximal factors
Adolescent symptom
severity — — 19.55 (5.16) 1437 — — — — 9.36 (5.64) 2.75
Adolescent symptom
directionality — — — — 1.81 (0.38) 22.27" — — 0.71 (0.41) 2.96
Adolescent deviant
friends — — — — — — 30.21 (4.20) 51.63** 9.30(5.31) 3.07
Grade 9 alcohol use — — — — — — — — 6.61 (1.08) 37.42""

Note. Only significant interaction terms are presented.

2 Model not significant, p = .600, Nagelkerke R* = 0.06.
Nagelkerke R* = 0.19. ¢ Model significant at p < .001, Nagelkerke R?
"p<.05 Tp<.0l. "p<.001

is less likely a significant sex difference as it was not significant in
the mixed-gender model (Table 3) nor in the girls’. As little
research has been conducted on sex differences of early stress
exposure and teen drinking, specific conclusions are premature.
Although the current findings replicate past work with adoles-
cents, their importance lies not in this replication but rather in the
linking of adolescent alcohol use to the interaction of early child
proclivities and environmental context. Preschool temperamental
disinhibition and negative affect were both significantly associated
with the severity of adolescent mental health symptoms and sup-
port the proposal that later mental health may mediate the effects
of early temperament. For girls, there were indications the
disinhibition-by-stress interaction was partially mediated by exter-
nalizing symptoms and the effects of parental alcohol mediated use
by the influence of deviant peers. However, formal tests were not
significant, thus this study only weakly supports epigenetic hy-
potheses that early factors are mediated by adolescent constructs.
Studies of temperament in late childhood have demonstrated
mediation by adolescent constructs, particularly with regard to
self-control (Wills & Stoolmiller, 2002). To our knowledge these
relationships have not been explored using early measures of
temperament and family context or adolescent constructs other
than behavioral control. In the present study two major early
temperamental domains suggested by the literature, negative affect
and disinhibition, were not strongly related to well-supported
adolescent risk factors for alcohol use and mediation as predicted
by epigenetic theory was not strongly observed. Alternate child-
hood and/or adolescent factors may have yielded different results.

® Model significant at p = .022, Nagelkerke R* = 0.14.
= 0.37.

¢ Model significant at p < .001,
¢ Model significant at p < .001, Nagelkerke R? = 0.55.

Intermediaries such as changing parent—child relationships or con-
current life stressors are likely contributors to adolescent risk for
alcohol use and represent an area ripe for developmental investi-
gation.

Although preliminary in nature, these finding do have implica-
tions for identifying high-risk groups and for timing intervention
efforts. Sex-specific models suggest girls’ risk for alcohol use is a
joint consequence of the independent effects of childhood individ-
ual and contextual risk and adolescent social risk. Because of this,
it may be possible to predict girls’ risk before adolescence based
on level of temperamental disinhibition and psychosocial stress
exposure or at adolescence based on current friendships. It is likely
relationships with deviant peers trigger and maintain social behav-
iors associated with early disinhibition and thus exacerbate risk.
For boys’ identifying negative affect and authoritative parenting
may be important as these joint effects may indicate some mis-
match of temperament and parenting behavior. Unrelated work
suggests early negative affect interacts with parenting to influence
behavioral outcomes (Cook, Schoppe-Sullivan, Buckley, & Davis,
2009; Lagace-Seguin & d’Entremont, 2006), and similar effects
for alcohol use are possible. The effects of early factors for boys
must be interpreted cautiously, however, as these emerged only in
the context of ongoing adolescent alcohol use. Thus, different
prevention pathways and intervention timelines are likely for girls
and boys. For girls it may prove beneficial to begin efforts sup-
porting self-regulation and parental consistency before adoles-
cence, as early risk factors appear to have consequences indepen-
dent of adolescent factors, especially for disinhibited girls from
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highly stressed or chaotic families. Boys with high negative affect
may benefit from efforts aimed at emotion regulation and positive
coping across development. Thus the current findings may inform
a range of interventions to minimize alcohol problems and target
specific areas of risk.

Limitations

Although intriguing, these findings must be considered in light
of a number of limitations. First, the limited mediation of early
individual-context interactions by adolescent factors and the lack
of direct effects of early factors for boys may be more reflective of
the factors chosen for inclusion in the tested models rather than
any theoretical deficiencies. Clearly other family, neighborhood,
and community context factors influence alcohol use, and alternate
combinations of distal and proximal characteristics would likely
yield different relationships. The lack of strong effects from early
factors may stem from how the current and previous studies have
differentially defined early characteristics, from the more or less
unique combinations of distal and proximal predictors used in
models, whether sex was considered, or whether samples were
only boys or only girls. Further, of studies that have found strong
early effects (Alati et al., 2005; Caspi et al., 1997; Englund et al.,
2008; Guo et al., 2001; Niemela et al., 2006), most have not
investigated the influence of individual-context interactions.
Moreover, past studies have predicted adult not adolescent alcohol
use (Dubow, Boxer, & Huesmann, 2008; Englund et al., 2008) and
predicted to different outcomes, including initiation of alcohol use
(Hayatbakhsh et al., 2008; Williams et al., 2007), clinical alcohol
problems (Alati et al., 2005; Caspi et al., 1996), or an aggregate of
risky health behaviors (Caspi et al., 1997), but not, as in the current
study, to the number of drinks consumed per drinking occasion.
Because longitudinal studies extending from infancy to adoles-
cence are still relatively infrequent, such heterogeneity of method
and results is not unexpected and future replications should ad-
dress these concerns.

Second, generalizability may be limited by the increased homo-
geneity produced by the inclusion criteria during subject recruit-
ment. Third, the measure of parental alcohol use was limited as
only mother’s reports of parental use were available. The addition
of fathers’ report of their own behavior may have altered results.
Fourth, authoritative parenting and autonomy granting were mea-
sured at Grade 3 using items that differed from those typically used
with adolescents. Additionally, there is some debate as to whether
anger, as an affective state, is more similar or different than other
negative states such as sadness and fear (Carver & Harmon-Jones,
2009; Watson, 2009). Further, whether childhood expressions of
anger are comparable to adolescent hostility in influence on alco-
hol use is not known. Thus authoritative parenting and negative
affect as defined in the present study may be by definition different
from constructs used in other work. Fifth, the current study lacked
an explicit measure of the frequency of adolescent binge drinking;
a more precise measure may have produced different results. Sixth,
this study did not examine genetic contributions or physiological
measures of stress. The future collection of such data from a wide
cross-section of individuals is crucial to fully understanding the
role of individual-context interactions in alcohol use. Finally,
although significant sex differences were observed, replication and

extension are needed, including the use of alternate statistical
approaches that explicitly compare predictive models.

Strengths and Future Directions

Importantly, the present study extends past research by high-
lighting the interaction of early risk factors and suggesting that
common childhood experiences, such as family stress, likely pro-
duce different effects depending on sex and temperament. Work
exploring such interactions is crucial to improving targeted pre-
vention and treatment strategies and should focus more specifi-
cally on how sex and other individual-context interactions inform
detection of at-risk individuals. Although data assessing alcohol
use trajectories are not yet available for this sample, data collection
continues and future work will focus on broad patterns of use and
associated problems. Indeed, different findings may well emerge
when predicting alcohol use at alternate ages. Despite its limita-
tions, this study contributes to the growing body of developmental
research aimed at explicating risk for adolescent alcohol use as
well as to future efforts to translate such research to effective
health policy.
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