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Abstract
Little is known about the correlates and potential causes of very early drinking. The authors
proposed this risk theory: (a) pubertal onset is associated with increased levels of positive urgency
(the tendency to act rashly when experiencing intensely positive mood), negative urgency (the
tendency to act rashly when distressed), and sensation seeking; (b) those traits predict increased
endorsement of high-risk alcohol expectancies; (c) the expectancies predict drinker status among
5th graders; and (d) the apparent influence of positive urgency, negative urgency, and sensation
seeking on drinker status is mediated by alcohol expectancies. The authors conducted a concurrent
test of whether the relationships among these variables were consistent with the theory in a sample
of 1,843 5th grade students. In a well-fitting structural model, their hypotheses were supported.
Drinker status among 5th graders is not just a function of context and factors external to children:
it is predictable from a combination of pubertal status, personality characteristics, and learned
alcohol expectancies.

Risk Factors for Elementary School Drinking: Pubertal Status, Personality,
and Alcohol Expectancies Concurrently Predict 5th Grade Alcohol
Consumption

Researchers know far too little about pre-adolescent alcohol consumption (Donovan, 2007;
Windle, Spear, Fuligni, et al., 2008; Zucker, Donovan, Masten, Mattson, & Moss, 2008.)
Because such very early consumption predicts substance use disorders in adolescence and
adulthood (Grant & Dawson, 1997; Labouvie, Bates, & Pandina, 1997), researchers have
focused primarily on early drinking as a predictor of later problems. The correlates, and
potential causes, of pre-adolescent drinking have received much less attention. It is quite
likely true that key determinants of pre-adolescent drinking include contextual variables,
such as access to alcohol and favorable parental attitudes toward consumption (Jackson,
1997; Jahonda & Cramond, 1972; Greenlund, Johnson, Webber, & Berenson, 1997), but we
know little about the degree to which personal characteristics of children, including aspects
of their personality and learning histories, also play a role in very early consumption. Recent
advances have made it possible to measure two categories of risk factors in pre-adolescents:
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high-risk personality traits and high-risk psychosocial learning (Dunn & Goldman, 1998;
Zapolski, Stairs, Settles, Combs, & Smith, in press). This paper reports the results of a cross-
sectional test of a developmental model that integrates these risk factors with pubertal onset
as concurrent predictors of drinker status among 1,843 5th graders.

To introduce this test, we briefly review what is known about drinking at this age, the
apparent impact on drinking of (a) pubertal onset, (b) high-risk personality traits, and (c)
high-risk psychosocial learning. We then offer our theoretical integration of these risk
factors and the specific hypotheses that follow from this integration.

Pre-Adolescent Alcohol Consumption
The age at which individuals have their first drink is a robust predictor of subsequent alcohol
abuse: among children who had their first drink at ages 11 or 12, 13.5% had alcohol abuse
diagnoses and 15.9% had alcohol dependence diagnoses 10 years later. The rates of later
alcohol use disorders decline steadily as a function of age of first drink: among those who
first drank at age 19 or older, just 2% developed alcohol abuse diagnoses and 1% developed
alcohol dependence diagnoses over the following 10 years (De Wit, Adlaf, Offord, &
Ogborne, 2000). The relatively limited epidemiological data on the frequency with which
children have consumed a drink (many children have had just sips or tastes, and that use is
not predictive of future problems: Donovan & Molina, 2008) indicates that 9.8% of 4th

graders, 16.1% of 5th graders, and 29.4% of 6th graders report having done so (Donovan,
2007). It thus appears that the late grade school or early middle school years are ones in
which many children have their first direct experience with alcohol. At these early ages,
there are few differences as a function of race or ethnicity, and a higher percentage of boys
tend to report having consumed alcohol than girls (Donovan, 2007). Early pubertal onset is
associated with earlier onset of alcohol use and substance use in adolescence (Westling,
Andrews, Hampson, & Peterson, 2008; Zucker et al., 2008), although less is known about
the relationship between pubertal status and pre-adolescent consumption.

Personality Risk Factors for Early Alcohol Use
In recent years, five different traits that are related to impulsive behavior have been
identified: negative and positive urgency are the tendencies to act rashly when experiencing
either distress or a very positive mood, respectively; sensation seeking is the tendency to
seek out new and thrilling experiences; lack of planning is the tendency to act without
thinking ahead; and lack of perseverance is the inability to remain focused on a task (Cyders
& Smith, 2007; Whiteside & Lynam, 2001). When all five traits are examined together in
young adults, the two urgency traits consistently predict problem drinking and sensation
seeking predicts the frequency of consumption, and these effects have been shown in both
concurrent and prospective prediction (Cyders, Flory, Rainer, & Smith, 2007, 2009; see also
Miller, Flory, Lynam, & Leukefeld, 2003). In contrast, lack of planning and lack of
perseverance tend not to add predictive power to either criterion, beyond prediction by the
urgency traits and sensation seeking (Cyders et al., 2009). Zapolski et al. (2008, in press)
showed that the five traits can be measured in pre-adolescent children: they found
convergent validity across assessment method, discriminant validity between the traits, and
differential correlates of the traits consistent with theory. As a result, it is now possible to
test hypotheses concerning the relationships between this set of traits and very early, i.e. pre-
adolescent, alcohol consumption.

Psychosocial Learning Risk Factors for Early Alcohol Use: Alcohol Expectancies
Expectancies are thought to represent summaries of one's learning history about the
outcomes of one's behavioral choices (Bolles, 1972; Tolman, 1932). A substantial body of
research has demonstrated that positive alcohol expectancies predict both increased drinking
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(Ouellette et al., 1999; Settles, Cyders, & Smith, in press; Smith et al., 1995) and the onset
of adolescent problem drinking (Smith, 1994). Among 5th and 6th grade children,
endorsement of expectancies that alcohol produces positive, social effects and wild and
crazy effects are associated with alcohol consumption (Anderson, Smith, McCarthy, et al.,
2005; Dunn & Goldman, 1998), and positive alcohol expectancies predicted subsequent
increased drinking in 5th grade children (Goldberg, Halpern-Felsher, & Millstein, 2002).
Experimental studies have also demonstrated that lowering expectancies leads to lower
levels of alcohol consumption (Darkes & Goldman, 1993, 1998, but see Jones, Corbin, &
Fromme, 2001). Thus, there is good evidence that alcohol expectancies predict future
drinking and may play a causal role in alcohol consumption.

An Integrated Theory of Risk for Very Early Drinking
Following the onset of puberty, adolescents tend to experience (a) greater levels of
emotional volatility than children or adults (Larson & Richards, 1994); (b) heightened
negative affect (Allen & Matthews, 1997; Spear, 2000); (c) increases in rash action,
particularly when experiencing intense positive and negative emotions (Luna & Sweeney,
2004; Steinberg, 2004); and (d) increases in risk-taking behaviors (Maggs & Hurrelmann,
1995; Moffitt, 1993). Researchers believe that these behavioral changes are a
developmentally limited experience of adolescence, resulting (in part) from the combination
of physical maturation following puberty and the lack of prefrontal cortex maturity during
this period (Spear, 2000). These behavioral changes can be understood as expressions of
developmentally heightened levels of positive urgency, negative urgency, and sensation
seeking (see Cyders & Smith, 2008).

The theory of risk that underlies this investigation is as follows. Pubertal onset leads to
increases in positive urgency, negative urgency, and sensation seeking. Individual
differences on the traits, in turn, influence the learning process. Children high in negative
urgency are more likely to learn that alcohol provides reinforcement that helps alleviate their
distress. Alleviation of distress contributes to more positive social interactions; thus,
children are prepared to learn that drinking increases positive social experiences. Children
high in positive urgency are more likely to learn that drinking is associated with positive
mood-based dyscontrol, and hence are prepared to learn that drinking is associated with wild
and crazy behavior. Sensation seeking may lead to heightened learning of either type of
expectancy. The theory that individual traits lead to individual differences in learning, thus
increasing risk for addictive behaviors, is known as the acquired preparedness model of risk:
as a function of trait factors, individuals are differentially prepared to acquire high risk
expectancies (Smith & Anderson, 2001).

In this study, we tested whether the relationships among the predictors and drinking
behavior were consistent with this theory. Thus, pubertal status would concurrently predict
positive urgency, negative urgency, and sensation seeking, but would not predict lack of
planning and lack of perseverance (thus providing a discriminant validity test of the model
of pubertal influence). Pubertal status would concurrently predict endorsement of
expectancies that alcohol provides positive social experiences and wild and crazy behavior,
and that relationship would be mediated by the urgency traits and sensation seeking. Positive
urgency, negative urgency, and sensation seeking would concurrently predict drinker status,
and those relationships would be mediated by alcohol expectancy endorsement.

Of course, because this test was based on cross-sectional data, it is not a test of the temporal
sequence of influences implied by the model. Rather, it is an initial test of whether the
relationships among the variables are consistent with the model: if they are not, the viability
of the model would be jeopardized. If they are consistent with the model, then longitudinal
tests of the proposed temporal sequence are indicated.
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Methods
Subjects

Participants in the study (n=1843) consisted of 5th grade students from urban, rural, and
suburban backgrounds, all from public school systems. The sample was equally divided
between boys (50.1%) and girls (49.9%). The breakdown of students by ethnicity was as
follows: 61.6% European American, 17.0% African American, 6.9% Hispanic/Latino, 3%
Asian American, and 11.5% of students reporting other ethnic backgrounds. The majority of
the 5th graders, 66.8%, were 11years of age; 22.8% were 10 years of age, 10% were age 12,
and both 9 and 13 year olds made up .2% of the participants.

Measures
The Pubertal Development Scale (PDS: Petersen et al., 1988). This scale consists of five
questions for boys and five questions for girls. Sample questions are, for boys, “do you have
facial hair yet?” and, for girls, “have you begun to have your period?” Individuals respond
on a 4 point scale. The scale has acceptable reliability estimates (α's ranging from .67 to .76
for 11 year olds), and scores on it correlate highly with physician ratings and other forms of
self-report (r values ranging from .61 to .67: Brooks-Gunn et al., 1987; Coleman &
Coleman, 2002). The PDS permits dichotomous classifications as pre- pubertal or pubertal,
with mean scores above 2.5 indicative of pubertal onset. As is common (e.g., Culbert, Burt,
McGue, Iacono, & Klump, 2009), we used the dichotomous classification in the current
study.

The UPPS-P-Child Version (Whiteside & Lynam, 2001; Zapolski et al., in press) was used
to measure the five personality dispositions to rash action. The scales, with sample items
are: negative urgency (“When I am upset I often act without thinking”), positive urgency
(“When I am very happy, I can't stop myself from going overboard”), sensation seeking (“I
like new, thrilling things, even if they are a little scary”), lack of planning (“I tend to blurt
out things without thinking”), and lack of perseverance (“Once I get going on something I
hate to stop,” which is reverse scored). There are eight items per scale, and responses are on
a four-point likert scale, from “not at all like me” to “very much like me.” Zapolski et al. (in
press) reported internal consistency reliability for four of the five scales (all but positive
urgency), and values ranged from α = .81 to α = .90. In that study, the four scales showed
good convergent and discriminant validity using multitrait, multimethod analysis. In the
current sample, internal consistency reliability estimates for the five scales were: lack of
planning, .77; negative urgency, .85; sensation seeking, .79; lack of perseverance, .65; and
positive urgency, .89. Evidence for the validity of the child scales was reviewed briefly
above: each scale predicted criteria consistent with theory and the scales predicted different
criteria from each other.

Memory Model-Based Expectancy Questionnaire (MMBEQ: Dunn & Goldman, 1996)
provides an extensive assessment of alcohol expectancies in children. We assessed four
domains: positive social, negative arousal, sedation, and “wild and crazy” behaviors. The
scale begins with the stem, “Drinking alcohol makes people ____.” Children then read items
that complete the stem (e.g., “active,” “friendly,” “wild,” “mean”) and then circle one of
four responses: “never,” “sometimes,” “usually,” or “always.” Thus, items are scored on a
Likert-type scale. Each of the subscales are correlated with drinking levels and each is
internally consistent (α's = .78 or higher: Dunn & Goldman, 1996, 1998). Sample items and
current sample internal consistency reliability estimates are as follows: positive social, 18
items (“friendly,” “fun,” “outgoing”), α = .84; negative arousal, 7 items (“mad,” “mean”), α
= .82; sedation, 7 items (“sleepy,” “slow”), α = .80; and wild and crazy (we used 5 of 7
items: “loud,” “crazy”), α = .73. The two items we dropped from this scale (Drinking
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alcohol makes people calm, and Drinking alcohol makes people quiet) are reverse scored.
They had very low item-total correlations in this sample and so were removed.

The Drinking Styles Questionnaire (DSQ: Smith et. al., 1995) was used to measure self-
reported drinking. The DSQ can provide scales assessing drinking/drunkenness and problem
drinking, and there is good evidence for the reliability and validity of those scales in early
adolescents, late adolescents, and adults (Settles et al., in press; Smith et al., 1995). For this
young sample, we measured drinker status dichotomously. Children were classified as
positive for drinking if they reported ever having consumed at least one drink, where a drink
was defined as follows: “ . . . a ‘drink’ is more than just a sip or a taste. (A sip or a taste is
just a small amount or part of someone else's drink or only a swallow or two. A drink would
be more than that.)” The problem drinking scale was drawn from Smith et al. (1995) and
asked about ever having experienced the problems referred to. We expanded the scale to
include additional problems likely to occur at a higher base rate for children. We added 4
new items (for a total of 14), taken from Kahler, Strong, and Read (2005), who found that
positive responses to these items occur with high frequency among adolescents (for
example, “While drinking, I have said or done embarrassing things;” “I have felt very sick to
my stomach or thrown up after drinking.”). We did not calculate a problem drinking score,
due to the low base rates of reported problems, but we do provide information concerning
the most frequently reported drinking problems among these 5th graders.

Procedure
Questionnaire Administration Procedures—The questionnaires were administered in
23 public elementary schools during school hours. A passive consent procedure was used.
Each family was sent a letter, through the U.S. Mail, introducing the study. Families were
asked to return an enclosed, stamped letter or call a phone number if they did not want their
child to participate. Out of 1,988 5th graders in the participating schools, 1,843 participated
in the study (92.7%). A total of 56 (2.8% of the families approached) declined to participate,
42 students (2.1%) declined assent, and 47 students (2.3%) did not participate for a variety
of other reasons, such language disabilities that precluded completing the questionnaires.
The procedure took 60 minutes or less. Upon completion, all participants were provided
with information about local intervention services. This procedure was approved by the
University's IRB and by the participating school systems.

Data Analytic Method—After reporting the frequency of 5th grade drinking for the
sample as a whole, and testing whether drinking varied as a function of sex and race, we
calculated Pearson product moment correlations among all the study variables (for the
dichotomous variables, such as sex, the correlations were point biserial correlations). To test
the core hypotheses of the study, we used structural equation modeling (SEM). Our
theoretical model, including discriminant predictions and mediation hypotheses, was tested
with a single, omnibus SEM model using MPlus (Muthén & Muthén, 2004) and maximum
likelihood estimation.

Prior to testing that overall model, we tested a measurement model to evaluate our
representation of the five personality traits of negative urgency, positive urgency, sensation
seeking, lack of planning, and lack of perseverance as latent variables. We measured them as
latent variables because, for each variable, we understand the indicators of the variable to be
expressions of a common, underlying construct. Using latent variable theory (Bollen, 2002;
Borsboom, Mellenbergh, & Van Heerden, 2003), we view variability in indicator responses
as effects of variability in the underlying construct. Each trait measure included 8 items.
Floyd and Widaman (1995) recommended the use of item parcels with scales of this length.
The use of item parcels has a number of measurement advantages.
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First, when items are grouped into parcels, the impact of item content overlap among pairs
of items is reduced (Floyd & Widaman, 1995). Second, the reliability of a parcel of items is
greater than that of a single item, so parcels can serve as more stable indicators of a latent
construct. Third, as combinations of items, parcels provide more scale points, thereby more
closely approximating continuous measurement of the latent construct. Fourth, there is
reduced risk of spuriously positive correlations, both because fewer correlations are being
estimated and because each estimate is based on more stable indicators. These advantages
have been described by Little, Cunningham, Shahar, and Widaman (2002). The crucial
relevant caution about using parcels is that they could mask multidimensionality in an item
set (Hagtvet & Nasser, 2004; Little et al., 2002). Each of the five traits has been shown to be
unidimensional in independent, prior factor analyses (Cyders et al., 2007; Cyders & Smith,
2007; Smith et al., 2007; Zapolski et al., 2008), so that concern is significantly mitigated.

We therefore created four parcels of items for each trait. Each parcel score was an average
of two non-adjacent items, and thus, four parcel scores were used as indicators of the latent
construct representing each trait. The results we report were based on item parcels. In
addition, we tested the measurement model using the 8 items as indicators of each latent
variable, rather than the 4 parcels, and we report those results in an accompanying footnote.
We did so to determine whether our findings would conform to what has been described by
previous authors with respect to the use of many single items as latent variable indicators.
Monte Carlo studies have indicated the following: First, when the sample size is large, the
use of parcels versus items leads to no noticeable difference in the resulting measurement or
structural solutions (Marsh, Hau, Balla, & Grayson, 1998). Second, the use of many items
does not lead to decline in two absolute fit indices: the root mean square error of
approximation (RMSEA, which reflects discrepancy between the covariances implied by the
model and the observed covariances per degree of freedom) and the standardized root mean
square residual (SRMR, which reflects the average discrepancy between the correlation
matrices of the observed sample and the hypothesized model). Third, even with accurate
models, the use of many items leads to declines in two relative model fit indices: the
comparative fit index (CFI) and the nonnormed fit index (NNFI), which are based on a
comparison of the chi-square value for the model with the chi-square value for a baseline
model in which all variables are independent (Cook, Kallen, & Antmann, 2009; Kenny &
McCoach, 2003; Marsh et al., 1998).

We treated alcohol expectancies as measured variables, not latent variables. The measure of
expectancies for positive, social effects from alcohol consumption includes several different
effects (active, content, friendly, fun, relaxed) that we do not view as alternative indicators
of the same latent construct; rather, we view the measure as a summary term for a range of
anticipated positive, social effects. The same was true for measures of each of the other
expectancy domains. We measured sex and drinking behavior each with a single item, thus
precluding extraction of latent variables in those two cases.

To measure model fit, we relied on the four fit indices we have described: the CFI, NNFI,
RMSEA, and SRMR. Guidelines for what constitutes good fit vary, and, to date, are not
adjusted for models that include many items as latent variable indicators. Typically, CFI and
NNFI values above either .90 or .95 are thought to represent very good fit (Hu & Bentler,
1999; Kline, 2005). RMSEA values of .06 or lower are thought to indicate a close fit, .08 a
fair fit, and .10 a marginal fit (Browne & Cudeck, 1993; Hu & Bentler, 1999), and SRMR
values of approximately .09 or lower are thought to indicate good fit (Hu & Bentler, 1999).
To determine good model fit, one examines fit across the four indices. In cases where most
of the fit indices meet the criteria just described, the model is judged to fit well. To
determine whether individual pathways were significant, we used p < .001. We used this
stringent alpha level because we had a large sample and because we modeled so many
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covariances. Power to detect a point biserial correlation of .10, using this alpha level, was .
89.

Results
Drinking Frequency Among 5th Graders and Descriptive Statistics

As Table 1 shows, 189 of the 1,843 5th graders (10.25%) reported having consumed more
than just a sip or taste of alcohol. A higher frequency of boys (11.45%) than girls (8.07%)
reported having consumed alcohol: although this difference did not meet the high level of
statistical significance on which we relied in this large sample (p < .001), it was significant
at p = .015. Consistent with past research, we found no differences in the frequency of
having consumed alcohol as a function of race or ethnicity in this very young sample. A
total of 111 children, or 6.1% of the sample, reported having experienced at least one
problem. The most commonly reported problems were having gotten sick to the stomach or
throwing up (3.6%), having gotten a hangover (2.8%), having said or done embarrassing
things (2.7%), having gotten in trouble with parents for drinking (2.4%), and not being able
to recall what one did while drinking (2.3%).

Concerning the typical quantity consumed, 136 children (7.4%) reported typically
consuming the equivalent of one beer or one drink or less; 13 (0.7%) children reported
typically drinking between two to three beers or drinks; and 8 children (0.4%) reported
typically drinking four or more beers or drinks per occasion. We asked about drunkenness,
and 60 children (3.3% of the sample) reported having been drunk once or twice in their
lives; 3 children reported getting drunk about once a month, and 4 reported getting drunk
weekly or oftener. Thus, 35.4% of the children who reported drinking reported having been
drunk once or more in their lives.

Table 1 also provides descriptive statistics for the personality and alcohol expectancy
measures. One variable, expectancy for positive social experiences from alcohol, had mild
skew and some kurtosis; the others had trivial departures from normality. The statistical
methods used in the study are robust to normality violations of this magnitude (Cohen,
Cohen, West, & Aiken, 2003).

Correlations Among Personality Traits, Alcohol Expectancies, Sex, Pubertal Status, and
Drinker Status

Table 2 presents the bivariate correlations among the variables measured in the study. As the
table shows, correlations among the personality traits are consistent with theory and prior
research: positive and negative urgency, as facets of an overall urgency domain, are
substantially correlated, as are lack of planning and lack of perseverance, which are both
facets of an overall low conscientiousness domain. Otherwise, the correlations among the
traits are quite modest. The alcohol expectancy scales reflecting positive, social effects and
wild and crazy effects correlated with drinker status and the other two scales did not.
Expectancies for positive, social effects and wild and crazy effects were very modestly
related to each other. Sex is correlated with both sensation seeking and lack of planning:
boys were higher on sensation seeking and failure to plan ahead than girls. Puberty is related
to negative urgency, positive urgency, positive, social expectancies, wild and crazy
expectancies, and drinker status: 5th graders who had experienced pubertal onset were higher
on each variable. Drinker status was related to negative urgency, positive urgency, lack of
planning, lack of perseverance, sensation seeking, positive, social expectancies, and wild
and crazy expectancies, in addition to pubertal status, bivariately. We also examined the
relationship between pubertal onset and age, which was significant (r = .17, p < .001).
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However, age was unrelated to all traits and did not predict drinking behavior above and
beyond the effect of puberty and was not included in the model test.

Measurement Model of the Five Traits
Our model for measuring the five latent variables (the five traits) fit the data well: CFI = .93;
NNFI = .92, RMSEA = .06 (90% confidence interval: .05 to .06); SRMR = .07). All factor
loadings were greater than .50, and 13 of 20 were greater than .70. The model, including the
parcel loadings and the correlations among the latent variables, is presented in Figure 1.1

Test of the Theoretical Model
As noted above, our theoretical model had the following components and was tested as
follows. First, puberty was expected to concurrently predict positive urgency, negative
urgency, and sensation seeking; it was not expected to predict lack of planning and lack of
perseverance (we included all five possible pathways, to test each prediction). Second,
negative urgency and sensation seeking were expected to predict positive, social alcohol
expectancies; and positive urgency and sensation seeking were expected to predict wild and
crazy alcohol expectancies. Sex was expected to predict wild and crazy alcohol expectancies
(boys higher). Neither lack of planning nor lack of perseverance was expected to predict
either expectancy (we included pathways from each of the five traits and sex to both
expectancies, in order to test each of these hypotheses). Third, the two expectancies were
expected to predict drinker status. The bivariate correlation results were consistent with our
prior expectation that alcohol expectancies for negative arousal and sedation would be
unrelated to drinker status among 5th graders, and so these two expectancies were not
included in the model. Fourth, we also allowed for direct prediction from pubertal status and
each of the five personality traits to drinker status: doing so allowed us to detect if our
hypothesized mediational pathways (described next) were partial, rather than full.

Fifth, we tested the following set of mediational pathways implied by our theory. The first
set involved a hypothesized indirect effect from pubertal status on alcohol expectancies and
included these tests: from puberty through negative urgency to positive, social expectancies;
from puberty through positive urgency to wild and crazy expectancies; and from puberty
through sensation seeking to both types of expectancies. The second set involved the
acquired preparedness hypothesis that traits’ influence on drinker status is through alcohol
expectancies and included these tests: from negative urgency through positive, social
expectancies to drinker status; from positive urgency through wild and crazy alcohol
expectancies to drinker status; and from sensation seeking through both expectancies to
drinker status. We tested mediation using the indirect test provided by MPlus (Muthén &
Muthén, 2004), which uses the product of the two regression coefficients method as
described by MacKinnon, Lockwood, and Williams (2004).

The model test included correlations among the five traits and among the two alcohol
expectancy scales: it is presented in Figure 2. We do not include those cross-sectional
correlations, nor do we include factor loadings, disturbance terms, or error variances in the
figure, for ease of presentation. The model fit the data well: CFI = .91, NNFI = .88, RMSEA
= .06 (90% confidence interval: .060 to .065), SRMR = .06. As the figure shows and

1The measurement model using the 8 items as indicators, rather than the 4 parcels, resulted in these fit index values: CFI = .85, NNFI
= .84, RMSEA = .06 (90% confidence interval .058 to .061), and SRMR = .07. Just as was true for parcels as latent variable
indicators, all factor loadings were significantly greater than zero at p < .001, and median loadings were: lack of planning (.55),
negative urgency (.68), sensation seeking (.56), lack of perseverance (.50), and positive urgency (.73). Thus, consistent with Monte
Carlo research, the substantive results of the model test did not differ meaningfully when using parcels or items, the two absolute fit
indices reported the same quality of fit with the item-level model as with the parcel-level model, and the two relative fit indices
produced lower values. This set of findings does not indicate a problem with model fit (Kenny & McCoach, 2003).
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consistent with our hypotheses, the experience of pubertal onset was positively related to
negative urgency, positive urgency, and sensation seeking; it was unrelated to lack of
planning and lack of perseverance. Negative urgency was related to expectancies for
positive, social effects from drinking, but sensation seeking, though hypothesized to be, was
not. As hypothesized, both positive urgency and sensation seeking were related to
expectancies for wild and crazy effects from drinking, and sex predicted the wild and crazy
expectancy as well (boys higher). Also as hypothesized, the two expectancies predicted
drinker status.2, 3

Results were consistent with several hypothesized mediational pathways. First, statistical
findings were consistent with the hypothesis that the relationship between pubertal status
and the expectancy for positive, social effects from drinking was partially mediated by
negative urgency (z = 2.97, p = .001, b = .02). The evidence was consistent with partial
mediation in this case, because pubertal status also had a direct effect on positive, social
alcohol expectancies (b = .10, p < .001). Second, findings were consistent with the
hypothesis that the relationship between pubertal status and expectancies for wild and crazy
effects from drinking were mediated both by positive urgency (z = 4.92, p < .001, b = .07)
and sensation seeking (z = 3.13, p < .001, b = .02).4

Results were also consistent with several hypothesized acquired preparedness effects; that is,
cases in which the relationship between a trait and drinker status may have been mediated by
learned expectancies. First, the relationship between negative urgency and drinker status
may have been mediated by positive, social alcohol expectancies (z = 3.09, p < .001, b = .
02). Second, the relationship between positive urgency and drinker status may have been
mediated by expectancies for wild and crazy effects from drinking (z = 4.19, p < .001, b = .
09). And third, the relationship between sensation seeking and drinker status may also have
been mediated by wild and crazy alcohol expectancies (z = 3.88, p < .001, b = .04).

We had allowed for direct paths from pubertal status and each of the five personality traits to
drinker status, in order to test whether the mediational pathways were consistent with full or
partial mediation. Pubertal status did have a direct, non-mediated correlation with drinker
status, suggesting that the mediational pathways consistent with our data did not fully
explain the relationship between pubertal status and drinker status. None of the five
personality traits had direct, non-mediated correlations with drinker status, suggesting that
the mediational pathways could fully account for the relationship between the traits and
drinker status.

To understand the magnitude of the prediction of drinker status, we computed odds ratios for
each of the three significant predictors. Pubertal status had an odds ratio of 1.64 (95%

2In order to determine whether there was significant covariance among the study variables due to participants attending the same
school, we calculated intraclass coefficients for each of our major model components (using school membership, n = 23, as the nesting
variable). The largest intraclass coefficient was .03 for negative urgency; all other values ranged from .02 to .00. These low values
indicate that very little or no shared variance among study variables was due to attending the same school. In preliminary analyses, we
also tested whether sex or race moderated any of the predictive relationships we tested. They did not.
3We also tested the full, structural model using items instead of parcels as latent variable indicators. The results of that test precisely
paralleled those of the measurement model: precisely the same effects were statistically significant, they differed little in magnitude
(the largest difference was two-hundredths in the path coefficient: for example, the path from negative urgency to positive social
expectancies was .15 in the model presented in the text and .17 in the model using item indicators), the absolute fit indices reflected
the same level of model fit (RMSEA = .06, 90% confidence interval .060 to .063; SRMR = .08), and the two relative fit indices were
lower (CFI = .82; NNFI = .80).
4There is clear evidence that early puberty is associated with increased drinking behavior over the following several years (Costello,
Sung, Worthman, & Angold, 2007; Westling et al., 2008). The current study cannot separate influences of pubertal status in general
from influences of early puberty on personality and the risk model we describe. In the current sample of 5th graders, 26.2% reported
having gone through puberty. Normatively, these children went through puberty before most of their peers, so the association between
pubertal status and drinking in this study could reflect the operation of factors associated with early puberty.
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confidence interval: 1.18 to 2.27): controlling for the influence of the two expectancy
predictors, the odds of being in the drinker group are multiplied by 1.64 for 5th graders
having experienced pubertal onset, compared to 5th graders who have not. The expectancy
for positive, social effects from drinking had an odds ratio of 3.33 (95% confidence interval:
2.34 to 4.74) and the expectancy for wild and crazy effects from drinking had an odds ratio
of 2.12 (95% confidence interval: 1.57 to 2.87): controlling for pubertal status and the other
expectancy, each one point increase in the positive, social expectancy was associated with
the odds of membership in the drinker group being multiplied by 3.33, and each one point
increase in the wild and crazy expectancy was associated with the odds of membership in
the drinker group being multiplied by 2.12.

Discussion
Consistent with past epidemiological work, we found evidence for alcohol consumption
(more than just a sip or taste) among 5th grade children. Strikingly, of the 10.25% of 5th

graders who reported consumption, 35.4% reported having been drunk at least once in their
lives. These behaviors in children so young are a matter of clinical concern.

For that reason, and because of the extensive evidence showing that early onset drinking is a
predictor of later substance use problems and problem drinking, it is important that we
understand the correlates, and ultimately the causes, of this behavior. In this study, we tested
whether cross-sectional correlations and tests of mediation were consistent with an explicit
theoretical model proposing that personal characteristics of children play a role in whether
they drink prior to adolescence. Each of the five sets of relationships we had proposed was
observed in the current sample. Those who had experienced pubertal onset had higher levels
of positive urgency, negative urgency, and sensation seeking. Our discriminant prediction
was supported as well: pubertal onset was unrelated to levels of lack of planning and lack of
perseverance. Three of the four hypothesized relationships between the three traits of
positive urgency, negative urgency and sensation seeking and the two alcohol expectancies
were observed: unexpectedly, sensation seeking was unrelated to expectancies for positive,
social effects from drinking. The two expectancies each concurrently predicted drinker
status, even when controlled for the other. Statistical tests of mediation were consistent with
the acquired preparedness risk model: the relationship between negative urgency and drinker
status was fully mediated by expectancies for positive, social effects from drinking. The
relationships between positive urgency and drinker status, and between sensation seeking
and drinker status, were both fully mediated by expectancies for wild and crazy effects from
alcohol.

Also as anticipated, statistical tests in these cross-sectional data were consistent with the
hypothesis that pubertal onset is associated with expectancy endorsement, and that its
relationship with expectancy endorsement was indirect, i.e., through the three personality
traits. Thus, the theory that pubertal onset leads to higher levels of emotional volatility and
rash action, which in turn increase the likelihood of forming expectancies for reinforcement
from drinking, was consistent with the results of this study.5

Among the predictive paths we tested, the path from positive urgency to wild and crazy
alcohol expectancies was particularly strong (b = .57), and the indirect path from positive
urgency through the expectancies to drinker status was quite strong (b = .09). This finding is

5Of course, as was true of the children in the current study, most youth do not engage in problem behaviors with the onset of puberty.
The many positive aspects of childhood and adolescent development, including parental involvement, positive peer influence, and
humans’ self-determination to pursue adaptive goals (Deci & Ryan, 2000; Padilla-Walker & Bean, 2009; Santor & Youniss, 2002), all
contribute to the remarkable success with which children navigate this important developmental period.
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important, because the role of positive mood-based impulsivity has not been recognized
until recently (Cyders et al., 2007; Cyders & Smith, 2008) and is perhaps not fully
appreciated. For these 5th graders, the tendency to act rashly when in a very good mood was
very substantially related to endorsement of high-risk expectancies, and had a substantial
relationship to drinker status.

Three concurrent predictions were present beyond those we hypothesized. Pubertal onset
directly related to drinker status, above and beyond prediction by the personality traits and
the expectancies. It is thus possible that, if puberty influences drinking behavior, it does so
in ways described by the current theory (through personality trait changes and expectancy
formation) and in other ways not specified by our theory as well. For example, the early
onset of puberty appears to facilitate affiliation with older peers, increasing the likelihood of
peer modeling of alcohol use and of peer access to alcohol (Biehl, Natsuaki, & Ge, 2007).

Puberty was also directly related to the expectancy for positive, social effects from drinking,
in addition to its indirect relationship with the expectancy through personality. Lastly, lack
of perseverance predicted the expectancy for wild and crazy effects from drinking. We are
reluctant to generate an explanation for these unexpected findings, and we consider it
important that both these effects be replicated in independent samples.

It was striking to observe that personal characteristics of children this young, including both
aspects of their personalities and markers of their psychosocial learning histories, predicted
whether they had consumed a drink (or more) of alcohol. The variability in whether 5th

grade children drink alcohol appears not to be just a function of context and access, but
rather to be a function, in part, of the children themselves. That high-risk traits and high-risk
learning are associated with drinker status in 5th graders suggests the possibility that early
drinking is, itself, a function of other risk factors. Should this cross-sectional finding be
confirmed with longitudinal data, there will be good reason to intervene very early to
address these risk factors.

Although the theory driving this research is causal in nature, the present study did not test
the causal hypotheses. These cross-sectional findings should be understood to be consistent
with our theory, but not to be definitive support for it. The fact that these data were
consistent with the theory indicates that the theory remains viable and suggests the value of
putting the model to more stringent, longitudinal tests.

The cross-sectional nature of the design is the most serious limitation of the study. We used
a lifetime measure of alcohol use, and we cannot know whether alcohol use occurred prior
to pubertal onset. Nevertheless, there are sound theoretical reasons for proposing the order
of variables that we did. It is much more likely that change in pubertal status precedes
change in personality than the other way around. As noted above, prior longitudinal research
shows that personality predicts subsequent changes in expectancies (Settles et al., in press);
it thus seems likely that changes in personality precede changes in alcohol expectancies.
Finally, expectancies have been shown numerous times to predict the subsequent onset of
drinking (drinking experience then does predict subsequent changes in expectancies), and
experimental manipulations of expectancies influence drinking behavior, so there was good
reason to place expectancies prior to drinking in our model (Darkes & Goldman, 1993;
Ouellette et al., 1999; Smith, 1994; Smith, Goldman, Greenbaum, & Christiansen, 1995).

Other limitations of this study should be noted. Our model holds that pubertal onset leads to
increases in the urgency traits and sensation seeking as a developmentally limited
experience of adolescence. But because the study was a cross-sectional assessment of
children who were, for the most part, 11 years old, we cannot determine whether the effects
we observed were due specifically to early pubertal onset. An alternative to our model is that
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early puberty leads to increases in the traits and the more common, slightly later pubertal
onset does not. If that model is correct, the trait component of the risk process may be
relevant only for those who experience early puberty. Although we believe there are sound
empirical and theoretical reasons for our formulation, it is of course true that longitudinal
data will be necessary to compare these two, competing explanations.

We assessed each attribute by questionnaire. Interview assessments might have provided the
opportunity for clarification of questions and might have led to increased precision;
however, it may also be true that children this young would prove reluctant to admit to their
drinking behavior, and perhaps even their alcohol expectancies, in an interview with an
adult. We did not assess the drinking context of the children, nor did we assess other
important risk factors, such as parental or peer drinking. As a result, we know very little
about the nature of these early drinking experiences, and we do not know how other risk
factors relate to those studied here. Lastly, it is of course likely that some 5th grade
consumption reflects an isolated episode or experimental use that will prove unrelated to
future alcohol use problems.

Despite these limitations, this study offers important advances to the effort to understand
very early drinking. The results provide evidence that it is possible to investigate the
correlates, and perhaps also the causes, of pre-adolescent consumption. There is merit to
investigating whether personal characteristics of children, and not just their contexts, play a
role in the risk process. On a more specific level, the findings support a risk model that
integrates personality changes as a function of puberty with the acquired preparedness
model of risk. It is possible that pubertal changes in emotion-driven rash action, and in
sensation seeking, lead to high-risk learning and an increased likelihood of very early
consumption. If this conclusion is supported by longitudinal data, clinical scientists will be
in a position to develop newly specific preventive interventions for very young children.
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Figure 1.
Depiction of structural model of the five personality traits. Curved arrows reflect
correlations among latent variables; straight arrows reflect loadings on latent variables. All
factor loadings were significant at p < .001, as were associations among latent variables
marked with an asterisk. For ease of presentation, error variance estimates are not presented.
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Figure 2.
Depiction of structural model representing the theory. For ease of presentation, only
hypothesized pathways, each significant at p < .001, are presented. Not included in the
figure, for ease of presentation, are correlations among traits and among expectancies,
disturbance terms, factor loadings, and error terms.

Gunn and Smith Page 17

Psychol Addict Behav. Author manuscript; available in PMC 2011 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gunn and Smith Page 18

Ta
bl

e 
1

Pu
be

rty
, D

rin
ki

ng
, P

ro
bl

em
 D

rin
ki

ng
 F

re
qu

en
cy

 D
is

tri
bu

tio
n

T
ot

al
O

ns
et

Pu
be

rt
y

D
ri

nk
er

St
at

us
Pr

ob
le

m
D

ri
nk

in
g

E
ve

rD
ru

nk

Fr
eq

ue
nc

y
18

43
48

3
18

9
11

1
60

Pe
rc

en
ta

ge
10

0
26

.2
10

.2
5

6.
1

3.
3

D
es

cr
ip

tiv
es

M
ea

n 
(s

d)
Sk

ew
ne

ss
K

ur
to

si
s

Se
ns

at
io

n 
Se

ek
in

g
2.

63
 (.

71
)

-.0
4

-.7
5

N
eg

at
iv

e 
U

rg
en

cy
2.

21
 (.

72
)

.1
9

-.6
8

Po
si

tiv
e 

U
rg

en
cy

2.
14

 (.
76

)
.3

0
-.6

7

La
ck

 o
f P

la
nn

in
g

2.
01

 (.
56

)
.5

7
.2

9

La
ck

 o
f P

er
se

ve
ra

nc
e

2.
04

 (.
49

)
.6

7
.8

9

Po
si

tiv
e 

So
ci

al
1.

52
 (.

34
)

1.
45

3.
53

N
eg

at
iv

e 
A

ro
us

al
2.

60
 (.

62
)

-.0
7

-.1
6

Se
da

tio
n

2.
78

 (.
62

)
-.2

4
-.2

3

W
ild

 &
 C

ra
zy

2.
19

 (.
51

)
.3

3
.0

5

n=
18

43
. O

ns
et

Pu
be

rty
: p

ub
er

ta
l o

ns
et

; D
rin

ke
rS

ta
tu

s:
 e

ve
r h

av
in

g 
dr

an
k 

m
or

e 
th

an
 si

p/
ta

st
e;

 P
ro

bl
em

D
rin

ki
ng

: r
ep

or
tin

g 
an

y 
dr

in
ki

ng
 re

la
te

d 
pr

ob
le

m
s;

 E
ve

rD
ru

nk
: l

ife
tim

e 
st

at
us

 o
f b

ei
ng

 d
ru

nk
. P

os
iti

ve
So

ci
al

, N
eg

at
iv

e 
A

ro
us

al
, S

ed
at

io
n,

 a
nd

 W
ild

 &
 C

ra
zy

: e
xp

ec
te

d 
ef

fe
ct

s o
f a

lc
oh

ol
 o

n 
be

ha
vi

or
.

Psychol Addict Behav. Author manuscript; available in PMC 2011 December 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gunn and Smith Page 19

Ta
bl

e 
2

B
iv

ar
ia

te
 C

or
re

la
tio

ns Pu
b

Se
x

SS
N

U
PU

PL
PS

Ps
oc

ia
l

N
A

SI
W

C
D

ri
nk

Pu
be

rty
--

.0
6

.0
7

.1
0*

.1
2*

.0
6

-.0
2

.1
1*

.0
7*

.0
7*

.1
2*

.1
0*

Se
x

--
-.2

4*
.0

0
-.0

3
-.1

1*
-.0

5
-.0

3
-.0

6
-.0

1
-.1

4*
-.0

6

Se
ns

at
io

n 
Se

ek
in

g
--

.2
7*

.3
2*

.1
3*

-.3
0*

.1
3*

.1
0*

.0
8*

.4
7*

.0
8*

N
eg

at
iv

e 
U

rg
en

cy
--

.6
3*

.3
6*

-.0
4

.2
2*

.0
8*

.0
6

.5
0*

.2
0*

Po
si

tiv
e 

U
rg

en
cy

--
.3

1*
-.0

4
.2

1*
.0

9*
.0

5
.6

9*
.1

8*

La
ck

 o
f P

la
nn

in
g

--
.1

8*
.1

4*
.0

0
-.0

1
-.0

1
.1

5*

La
ck

 o
f P

er
se

ve
ra

nc
e

--
.0

2
-.0

7
-.0

7
-.2

0*
.1

0*

Po
si

tiv
e 

So
ci

al
--

.0
4

-.0
8*

.1
7*

.2
0*

N
eg

at
iv

e 
A

ro
us

al
--

.7
2*

.0
7

-.0
2

Se
da

tio
n

--
.0

3
-.0

2

W
ild

 &
 C

ra
zy

--
.1

5*

D
rin

k
--

n 
= 

1,
84

3.
 P

ub
: p

ub
er

ty
; S

ex
: g

irl
s h

ig
he

r; 
SS

: s
en

sa
tio

n 
se

ek
in

g;
 N

U
: n

eg
at

iv
e 

ur
ge

nc
y;

 P
U

: p
os

iti
ve

 u
rg

en
cy

; P
L:

 la
ck

 o
f p

la
nn

in
g;

 P
S:

 la
ck

 o
f p

er
se

ve
ra

nc
e;

 P
So

ci
al

: e
xp

ec
ta

nc
y 

fo
r p

os
iti

ve
 so

ci
al

al
co

ho
l e

ff
ec

ts
; N

A
: e

xp
ec

ta
nc

y 
fo

r n
eg

at
iv

e 
ar

ou
sa

l a
lc

oh
ol

 e
ff

ec
ts

; S
I: 

ex
pe

ct
an

cy
 fo

r s
ed

at
io

n 
al

co
ho

l e
ff

ec
ts

; W
C

: e
xp

ec
ta

nc
y 

fo
r w

ild
 a

nd
 c

ra
zy

 b
eh

av
io

ra
l e

ff
ec

ts
 o

f a
lc

oh
ol

. D
rin

k 
re

fle
ct

s d
rin

ke
r

st
at

us
 a

nd
 is

 d
ic

ho
to

m
ou

s.

* p 
< 

.0
01

.

Psychol Addict Behav. Author manuscript; available in PMC 2011 December 1.


