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ORIGINAL ARTICLE
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for Health and Social Change (SCOHOST), S€odert€orn University, Huddinge, Sweden; eDepartment of Preventive Intervention for Psychiatric
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ABSTRACT
Background: Early alcohol use is associated with an increased risk for later alcohol dependence, as
well as social and mental health problems. In this study, we investigate the risk factors (internaliz-
ing and externalizing behaviors) associated with early alcohol consumption over a period of 1
year, and examine whether the association is sex-specific. Methods: U.S. inner-city adolescents
(N¼ 1785, Mean age¼ 12.11) were assessed and reassessed in the sixth and seventh grades
(Mean age¼ 13.10). Self-reported information was obtained on the lifetime level of alcohol con-
sumption, internalizing (depression, anxiety and posttraumatic stress [PTS]), and externalizing
behaviors (sensation seeking, conduct problems and affiliation with delinquent peers).
Associations between the variables were examined using structural equation modeling (SEM).
Results: In an adjusted SEM analysis drinking by the sixth grade was primarily associated with
externalizing behaviors, whereas PTS was linked to lower levels of alcohol consumption. In add-
ition, alcohol consumption and greater externalizing behaviors by the sixth grade predicted higher
alcohol consumption by the seventh grade, whereas anxiety and African American ethnicity were
associated with less alcohol consumption. No sex differences were found in the association
between internalizing and externalizing behaviors and drinking. However, in the adjusted SEM
analysis female sex predicted higher lifetime consumption by the seventh grade. Conclusion:
Sensation seeking behavior, conduct problems and affiliation with delinquent peers should be
regarded as risk factors and taken into consideration when planning prevention efforts in order to
decrease alcohol use in early adolescence.
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Introduction

The phenomenon of adolescent alcohol consumption has
been investigated in numerous studies (Hussong, Ennett,
Cox, & Haroon, 2017; Jun, Sacco, Bright, & Camlin, 2015;
Marshall, 2014). It is well documented that adolescence (i.e.,
the period between age 10 and 19) is a time that is often
associated with increasing experimentation and risk-taking
behaviors such as alcohol use (Duell et al., 2018). Many
young people try alcohol at some point during adolescence,
with the lifetime prevalence of alcohol use among adoles-
cents being as high as 80% (Johnston, O’Malley, Bachman,
& Schulenberg, 2004; Marshall, 2014). Research also suggests
that a significant portion of youth tend to consume alcohol
at a problematic level (Marshall, 2014) with three in every
10 adolescents in the U.S. experiencing problems related to
alcohol use and one in 15 at risk of becoming alcohol abus-
ers (Chung, Martin, & Winters, 2005).

Previous studies suggest that the initiation of alcohol con-
sumption often takes place in early adolescence (i.e.,
between age 10 and 14) with approximately one-fifth of U.S.
youth having their first drink before age 13 (CDC; Eaton
et al., 2012). An earlier study reported for example, that up
to 70% of adolescents had already tried alcohol by the age
of 13–14 years (Bremner, Burnett, Nunney, Ravat, & Mistral,
2011). At the same time, the early initiation of alcohol con-
sumption has been linked to heavier alcohol use in adult-
hood and an increased risk for alcohol use disorders later in
life (Merline, O’Malley, Schulenberg, Bachman, & Johnston,
2004). Similarly, other research has shown that individuals
who start drinking alcohol before the age of 15 years are
four times more likely to develop alcohol dependence later
in their lives when compared to those who do not start
drinking until the age of 21 (Grant & Dawson, 1997).
Alcohol use in young adolescents is especially alarming
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given the potentially damaging effect that alcohol can have
on the developing brain (Squeglia, Jacobus, & Tapert, 2014).

Drinking alcohol in early adolescence may also be a
marker for psychosocial distress and has been linked to sev-
eral mental health problems (Hussong et al., 2017; Jun et al.,
2015). In particular, both internalizing behaviors such as
depression and externalizing behaviors such as sensation
seeking behavior, conduct problems and antisocial behavior
have been associated with adolescent alcohol use (for a
review, see Marshall, 2014). In connection with this, it has
been hypothesized that internalizing and externalizing
behaviors may be associated with alcohol use in adolescents
in different ways. For example, according to the deviance
proneness model, the use of alcohol reflects a more general
pattern of deviant behavior, where e.g., a broad range of
externalizing behaviors including poor self-control, antisocial
behavior and involvement with deviant peers, possibly
underpin alcohol use and negative alcohol-related conse-
quences (Mezquita et al., 2018), especially hazardous alcohol
use and social problems caused or exacerbated by alcohol
(McDowell, Verg�es, & Sher, 2019). In contrast, the negative
reinforcement theory links problematic alcohol use to inter-
nalizing behaviors by suggesting that it may serve as a regu-
lator of negative affect, i.e., alcohol is consumed to escape or
avoid negative emotions such as depression and anxiety
(Mezquita et al., 2018). In line with this, the association
between negative mood induced by depressive statements/
sad music and an alcohol preference (vs food preference)
has been shown to be greater in young adults who report
depressive symptoms (Hogarth, Hardy, Mathew, &
Hitsman, 2018).

Although a number of studies have evaluated internaliz-
ing and externalizing behaviors that are comorbid with alco-
hol use, as yet, longitudinal research on mental health
factors associated with alcohol use during early adolescence
has been relatively limited. The vast majority of studies have
focused on broad age groups or not examined age effects
(for a comprehensive review see Hussong et al., 2017).
Moreover, even though externalizing behaviors seem to be
of relevance for alcohol use at a younger age (Colder et al.,
2013; King, Iacono, & McGue, 2004), until now, longitudinal
studies on the association between internalizing behaviors
and early alcohol use have been inconclusive, with reports
of both an increased (King et al., 2004; Parrish, Atherton,
Quintana, Conger, & Robins, 2016) and reduced risk for
drinking alcohol during early adolescence (Edwards et al.,
2014). It has been suggested that as alcohol use becomes
more normative with age, externalizing behaviors may be of
greater importance for early drinking in younger age groups,
whereas internalizing behaviors, and especially symptoms of
anxiety, might reduce engagement in deviant behaviors in
this age group (Colder et al., 2017).

In addition, although some research has shown that the
association between alcohol use and externalizing behaviors
such as aggressive behavior, delinquency, and hyperactivity
is similar in boys and girls (Colder et al., 2013; Jun et al.,
2015), as is the association between internalizing behaviors
and early drinking (Colder et al., 2013; Parrish et al., 2016),

other studies have reported sex differences with regard to all
types of comorbid psychopathology (Rescorla et al., 2012).
Hence, it is possible that the factors associated with early
alcohol use might be characterized by some degree of sex-
specificity at different ages. Indeed, although a number of
studies have shown that females tend to consume less alco-
hol than males during late adolescence and young adult-
hood, rates are closer in earlier adolescence (Patrick &
Schulenberg, 2013; Schulte, Ramo, & Brown, 2009), while
drinking onset at a younger age tends to progress to heavy
drinking more quickly for girls than boys (Cheng &
Anthony, 2018) with the consequences of problematic drink-
ing tending to have more negative effects for women than
for men (Nolen-Hoeksema, 2004). Moreover, an association
between drinking in early adolescence and internalizing
behaviors has been reported primarily in girls (Jun et al.,
2015), whereas early drinking has been associated with
externalizing behaviors for boys (Chassin, Pitts, &
Prost, 2002).

Similarly, it has been suggested that ethnicity might mod-
erate the prevalence and magnitude of alcohol use, as well
as the risk factors for alcohol use and its outcomes in ado-
lescents. For example, White students have been found to
have the highest rates of alcohol use and abuse during late
adolescence whereas African American students have the
lowest rates (Stone, Becker, Huber, & Catalano, 2012). In
contrast, research conducted among early adolescents has
shown that alcohol consumption is more common among
Hispanic students as compared to their African American
and White peers (Chen & Jacobson, 2012; Windle, 2016).
More detailed information regarding time trends in the
prevalence of alcohol use in U.S. teenagers by ethnicity can
be found in the study by Johnston et al. (2019).

To summarize, few studies have used a broad systematic
approach to examine factors associated with alcohol con-
sumption during early adolescence longitudinally, and assess
the potential sex-specific patterns of these associations.
Moreover, due to the high comorbidity between internaliz-
ing and externalizing behaviors during adolescence, these
behaviors need to be adjusted for in order to detect their
unique contributions. To address this research question we
use data from a longitudinal survey of inner-city, mostly
ethnic-minority students. We include data on both internal-
izing and externalizing factors in the same model while
adjusting for the intercorrelation between these factors in
order to determine if they are associated with the (i) level of
alcohol use by the first assessment in the sixth grade, and
whether they are (ii) predictors of greater alcohol consump-
tion by the seventh grade.

Method

Participants

Data came from two waves of a large-scale longitudinal
study of risk and protective factors for problem behaviors in
inner-city youth, the Social and Health Assessment (SAHA).
A detailed description of the methodological aspects of the
study is available in previous reports (Ruchkin, Schwab-
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Stone, & Vermeiren, 2004; Schwab-Stone et al., 1999). The
survey was administered in 2002 and 2003 in a public-
school system in the Northeastern U.S. In year one, the sur-
vey was administered to early adolescents (N¼ 2840)
between 11 and 13 years of age in the sixth grade, and sub-
sequently re-administered in year two (N¼ 1960). The high
rate of attrition that occurred over the course of the study
period is common in longitudinal studies, especially of eth-
nic minority and urban adolescents (Patel, Doku, &
Tennakoon, 2003). Differences in the main study variables
in year one were assessed between the sub-sample of 1,960
students who remained in the study over the 2 years and
the initial sample of 2,840 students. Drop-outs had higher
ratings on alcohol consumption (t¼ 7.88; p< .001), affili-
ation with delinquent peers (t¼ 8.13; p< .001), conduct
problems (t¼ 5.51; p< .001) and sensation seeking behavior
(t¼ 3.17; p¼ .002), as well as lower ratings for posttraumatic
stress (PTS) (t¼ 2.66; p¼ .008) and anxiety
(t¼ 3.69; p< .001).

Participants who lacked data on sex and/or alcohol con-
sumption (N¼ 175) were excluded. Those excluded
(N¼ 175) had less anxiety (t¼ 2.07; p¼ .038) and sensation
seeking behavior (t¼ 4.16; p< .001), were less likely to be
Caucasian (v2¼ 8.50; p¼ .004) and more likely to be
African American (v2¼ 11.84; p< .001), and male
(v2¼ 4.91; p¼ .027). For those who lacked data on internal-
izing and externalizing factors (N¼ 50), multiple imputation
using the expectation–maximization (EM) algorithm in the
Statistical Package for the Social Sciences (SPSS-25) was
used, with 25 maximum iterations. The final study sample
consisted of 1,785 adolescents (Mean age¼ 12.11, SD¼ 0.72;
52.4% girls) that completed the SAHA during the spring of
year one and were followed-up in the spring of year two
(Mean age¼ 13.10, SD¼ 0.74). The ethnicity of the partici-
pants was: 59.2% African American, 28.5% Hispanic, 10.5%
Caucasian, and 1.8% other, an accurate reflection of the
local public-school population. Almost half of the sample
(45.2%) came from two-parent families, 26.5% had divorced,
separated or widowed parents, and 26.9% had never-married
parents. Most of the students were eligible for free (60.3%)
or reduced cost (9.4%) lunch, indicating that the sample
consisted predominantly of economically disadvantaged
youth. According to student reports, 10.8% of their fathers
and 14.3% of their mothers were unemployed.

Procedure

Parents were initially informed of the survey at the time of
school registration and then received a letter about it two
weeks before its administration where they were given the
opportunity to refuse to let their children participate. Prior
to the survey’s administration, students were read a detailed
assent form outlining the participation conditions and stat-
ing that their personal information would be kept confiden-
tial and were then asked to provide their signature to
indicate assent. Students could also decline to participate at
the time the survey was administered (less than 1% of
parents and adolescents in each year declined to participate).

The survey was completed by students in a single class
period during a normal school day. Surveys were adminis-
tered in both English and Spanish. Make-up administrations
for absentee students were undertaken at each school within
1 month of the initial survey. No compensation was offered
and informed consent was obtained from all participants
prior to their inclusion in the study. The study was
approved by the institutional review boards at Yale
University and the local school system.

Measures

All measures were based on self-reports and were assessed
at year one in the sixth grade, except for the measure of
alcohol consumption which was assessed both in the sixth
and seventh grades (i.e., year two).

Alcohol consumption

Alcohol use was assessed with items derived from the
Monitoring the Future Scale (Johnston, Bachman, &
O’Malley, 1990). The instrument includes three items that
assess the lifetime consumption of three alcoholic beverages
(beer, wine, and hard liquor) at year one. Specifically, stu-
dents were asked, “Have you ever had a drink of… .?” and
answered using a four-point scale (“Never” (scored as 0);
“yes only once” (1); “a few times” (2); or “more than a few
times” (3)). A scale score ranging from 0 to 9 was calcu-
lated, with higher scores indicating higher alcohol consump-
tion by the sixth grade. In year two, the students again
reported on their consumption of beer, wine and hard
liquor, using the same four-point scale, and the responses
were summed to create a scale score that ranged between 0
and 9, where higher scores indicated greater alcohol con-
sumption by the seventh grade.

Internalizing behaviors

Depressive symptoms were assessed using an adaptation of
the Center for Epidemiologic Studies-Depression Scale (CES-
D) (Radloff, 1977). The scale consisted of ten negative state-
ments (e.g., “I felt I could not shake off my sad feelings
even with help from my family or friends”; “I felt really
down”). Respondents reported on the presence of depressive
symptoms during the past month using a three-point scale
(“Not true” (scored 0); “Somewhat true” (1); or “Certainly
true” (2)) with the possible total score ranging from 0 to 20
with higher scores indicating more depressive symptoms.
Cronbach’s a for the scale was .85.

Anxiety symptoms were assessed with a 12-item scale
(Ruchkin et al., 2004) that examined worrisome, preoccupy-
ing thoughts or unpleasant feelings about oneself or external
stimuli (e.g., “I worry about other people liking me”; “I
worry about being as good as other kids”). Students reported
on the presence of anxiety symptoms on a three-point scale
(“Not true” (scored 0); “Somewhat true” (1); or “Certainly
true” (2)). The total score could range between 0 and 24
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with higher scores indicating higher self-rated anxiety.
Cronbach’s a for the scale was .84.

PTS was assessed with the Child Self-Report Post-
Traumatic Stress Reaction Index (CPTS-RI), a 20-item scale
designed to assess posttraumatic stress symptoms in school-
aged children and adolescents after exposure to a broad
range of traumatic events (Pynoos et al., 1987, 1993). The
frequency of symptoms is assessed on a Likert type five-
point rating scale ranging from “never” (scored 0) to “most
of the time” (4). The total score can range from 0 to 80
with higher scores indicating more PTS. Cronbach’s a for
the scale was .88.

Externalizing behaviors

Sensation seeking was assessed using the Brief Sensation
Seeking Scale (BSSS, Hoyle, Stephenson, Palmgreen, Pugzles
Lorch, & Donohew, 2002), which consists of eight items
describing thrill and excitement seeking behavior, disinhib-
ition, and boredom susceptibility (e.g., “I would like to
explore strange places,” “I like to do frightening things”).
Because sensation seeking is often used to predict substance
use, the BSSS does not contain any items related to alcohol
or drug use. Responses are indicated on a five-point scale,
from “strongly disagree” (scored 1) to “strongly agree”
(scored 5), where the total score could range between 8 and
40 with higher scores indicating more sensation seeking
behavior. Cronbach’s a for the scale was .76.

Conduct problems were assessed with six items from the
antisocial behavior scales (Schwab-Stone et al., 1999),
describing the occurrence and frequency of behavioral
problems, such as lying to a teacher or a parent, staying
out all night without permission, shoplifting, damaging
property, and skipping school. Students reported on a five-
point rating scale ranging from “0 times” (scored 0) to “5
or more times” (scored 4). The scale provides a total sum
score that can range from 0 to 24 with higher scores indi-
cating more conduct problems. Cronbach’s a for the scale
was .78.

Affiliation with delinquent peers was evaluated with a
nine-item scale (Ruchkin et al., 2004) that asked the student
about how many of their close friends (“None” (scored 1);
“A few” (2) “Some” (3); or “Most or all” (4)) are involved in
different types of risk-taking behavior. The sample items
included: dropping out of school, smoking cigarettes, drink-
ing alcohol, using marijuana, and having sexual intercourse.
The summed score could range from 9 to 36 where higher
scores indicate greater association with delinquent peers.
Cronbach’s a for the scale was .77.

Socioeconomic status (SES)

Eligibility for free or reduced cost lunch was used as an
index of socioeconomic status (SES) and was coded as 2 and
1, respectively. Students were eligible if their family’s income
was less than 185% of the federal poverty guidelines.

Data analyses

The Statistical Package for the Social Sciences (SPSS-25) was
used to calculate correlations between the study variables
(the Pearson correlation coefficient for continuous data and
Spearman’s rho for the categorical variables), while inde-
pendent sample t-tests were used for univariate comparisons
of the study variables by sex. The R statistical package
(version 3.5.1; lavaan package) was used to perform the
structural equation modeling (SEM). First, a measurement
model was estimated in order to verify whether the latent
variables (i.e., the internalizing and externalizing behaviors)
were represented by their indicators. Second, we specified a
direct association between externalizing and internalizing
behaviors assessed in year one, and the level of reported
alcohol consumption by year one and two, while also con-
sidering the intercorrelation between externalizing and inter-
nalizing behaviors. In addition, the analysis was adjusted for
sex, age, ethnicity, and SES. Third, we split the study sample
by sex and re-ran the SEM, in order to assess whether there
were any sex differences in the associations using Fisher’s
Z-test. Models were computed using maximum likelihood
estimation. The root mean square error of approximation
(RMSEA), comparative fit index (CFI), and Tucker-Lewis
index (TLI) were used to test model fit. Values> 0.08 indi-
cate a poor fit, values> 0.05 and< 0.08 indicate an accept-
able fit, and values< 0.05 indicate an excellent fit for the
RMSEA. For the CFI and TLI, values< 0.9 were considered
to indicate poor fit, values> 0.9 and< 0.95 indicate accept-
able fit, and values> 0.95 indicate an excellent fit.

Results

Prevalence of factors related to alcohol consumption
and internalizing/externalizing behaviors by sex

Descriptive data for the study variables, by sex, are pre-
sented in Table 1, and correlations between the variables in
Table 2. There were no differences between boys and girls
in the level of alcohol consumption, either by year one or
two, except for girls reporting higher liquor consumption by
year one. The reported levels of alcohol consumption by the
time of the baseline assessment and one year later were
positively correlated with all externalizing behaviors, as well
as with depression, PTS and increasing age. When compar-
ing the variables of interest by sex, boys reported fewer
internalizing but more sensation seeking behavior.

Measurement model

Fit indices for the latent variable measurement models indi-
cated a poor to acceptable fit, v2(df¼ 46, N¼ 1785) 420.67;
CFI¼ .908; TLI¼ .864; RMSEA¼ .068 (.062–.074).
Considering the inconclusive findings from previous
research on internalizing behaviors as a risk factor for alco-
hol use, and the different patterns of association between
alcohol use and depression, anxiety, and PTS in our correl-
ation matrix, we decided to include these internalizing
behaviors as separate variables in the model, whereas the
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three scales measuring externalizing behaviors—sensation
seeking, conduct problems, and affiliation with delinquent
peers—were treated as a latent factor in the model.
This resulted in the model fit improving, v2(df¼ 40,
N¼ 1785) 325.04; CFI¼ .930; TLI¼ .881; RMSEA¼
.063 (.057�.070).

Factors associated with alcohol consumption in year
one and year two

Figure 1 presents estimates from the model exploring the
determinants of alcohol consumption by year one and year
two. Externalizing behaviors were associated with higher
alcohol use by year one and year two. For the internalizing
behaviors, PTS was associated with a reduced amount of
alcohol consumption by year one but not by year two, while
anxiety symptoms predicted a reduced amount of alcohol
consumption by year two. In addition, a higher level of alco-
hol consumption by year one predicted higher levels 1 year
later, older age was associated with higher reported con-
sumption at both time points and female sex predicted more
drinking at year two, whereas African American ethnicity
was associated with lower levels of alcohol consumption at
both time points. The model explained 50% of the variance
in alcohol consumption in year one and 34% of the variance
in year two. There were no differences between girls and
boys when examining the association between internalizing/
externalizing behaviors and alcohol consumption by year
one and year two (see supplementary material, Table 1).

Discussion

In this study, we investigated the relationship between early
alcohol consumption and internalizing and externalizing
behaviors over a period of 1 year (from the sixth to seventh
grade), and whether the association is sex-specific.
Externalizing behaviors were associated with reported life-
time alcohol consumption at both the sixth and seventh
grades while internalizing behaviors had a varying pattern of
association with the level of alcohol consumption. There
were no sex differences in the association between internal-
izing/externalizing behaviors and alcohol consumption.

Externalizing behaviors were associated with higher lev-
els of alcohol consumption in both boys and girls, with
these behaviors also predicting alcohol consumption 1 year
later in the SEM model, even after controlling for the level
of alcohol consumption in the sixth grade. This finding
accords with previous research that has shown an associ-
ation between alcohol use and externalizing factors more
generally (Colder et al., 2013; Degenhardt, Stockings,
Patton, Hall, & Lynskey, 2016; Jun et al., 2015; King et al.,
2004; Marshall, 2014), and with studies that have linked
sensation seeking behavior, conduct problems and associat-
ing with delinquent peers to drinking (Degenhardt et al.,
2016; Marshall, 2014). This association remained even after
adjusting for SES and internalizing behaviors in the SEM
model, indicating the importance of factors such as poor
self-control, disinhibition, and reward seeking behavior for
alcohol consumption (McDowell et al., 2019). Associating
with delinquent peers is a well-known social factor that
can affect the magnitude of drinking during adolescence,
as peer acceptance is related to the feeling of social compe-
tence and higher self-esteem (Marshall, 2014). In addition,
peer pressure combined with sensation seeking behavior
can further trigger alcohol drinking among adolescents,
while peers’ sensation seeking can strongly affect adoles-
cents’ own alcohol use (Donohew et al., 1999).
Accordingly, as stated in the externalizing or deviance
proneness framework, these broad range of externalizing
behaviors, as well as more external locus of control beliefs,
a greater orientation toward friends versus family, and par-
ental alcohol use are considered as a major etiological
pathway to alcohol use/misuse (Mezquita et al., 2018;
Ohannessian & Hesselbrock, 2008).

In contrast, internalizing risk factors were not associated
with higher levels of alcohol consumption. Even though anx-
iety disorders do not seem to increase the risk for alcohol
use in adolescence (Colder et al., 2017; Hussong et al., 2017;
Marshall, 2014), depression has been linked to excessive
drinking (King et al., 2004; Parrish et al., 2016), while in a
recent review investigating the effect of internalizing behav-
iors on adolescent substance use, depression was described
as a unique predictor of alcohol use in adolescence
(Hussong et al., 2017). Although this conflicts with the

Table 1. Study variables (Mean (SD)) by sex.

All Girls Boys Sex difference t-test

Alcohol use by sixth gradea 1.25 (1.87) 1.23 (1.91) 1.28 (1.83) 0.57ns

Beer 0.50 (0.82) 0.46 (0.78) 0.53 (0.84) 1.71ns

Wine 0.58 (0.86) 0.54 (0.82) 0.59 (0.88) 1.34ns

Liquor 0.20 (0.54) 0.22 (0.58) 0.15 (0.48) 2.66��
Alcohol use by seventh gradea 2.03 (2.48) 2.09 (2.49) 1.97 (2.46) 1.00ns

Beer 0.27 (0.65) 0.78 (0.98) 0.78 (1.01) 0.31ns

Wine 0.27 (0.65) 0.84 (0.99) 0.79 (1.01) 1.19ns

Liquor 0.19 (0.55) 0.48 (0.86) 0.44 (0.84) 0.90ns

Depressive symptoms 4.34 (4.27) 4.95 (4.56) 3.68 (3.84) 5.90���
Anxiety 10.54 (5.47) 11.16 (5.31) 9.83 (5.55) 5.07���
Posttraumatic stress 22.34 (13.44) 23.82 (14.02) 20.70 (12.60) 4.91���
Sensation seeking 22.23 (6.93) 21.58 (6.79) 22.96 (7.03) 4.20���
Conduct problems 2.35 (3.68) 2.19 (3.51) 2.53 (3.86) 1.96ns

Affiliation with delinquent peers 13.29 (5.04) 13.14 (5.06) 13.45 (4.99) 1.32ns

Note: aLife consumption.
B¼ Boys; G¼Girls; ns¼ not significant.��
p < .01;

���
p < .001.
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results from our study it should be noted that many studies
have reported a null association between depression and
alcohol use (Hussong et al., 2017), while the age range in
previous studies has also been very broad. Moreover, inter-
nalizing behaviors during childhood were negatively associ-
ated with early adolescent alcohol experimentation in a
population-based sample of UK children (Edwards et al.,
2014). There is no evidence that anxiety disorders predict
alcohol use in adolescence (Colder et al., 2017; Hussong
et al., 2017; Marshall, 2014). On the contrary, anxiety symp-
toms may even reduce engagement in deviant behaviors in
young age groups as some types of anxiety, e.g., social anx-
iety, may result in avoidance of social situations where alco-
hol is likely to be available, and/or lower consumption of
alcohol due to the fear of negative evaluation (Colder et al.,
2017). Supporting this notion, anxiety symptoms predicted
less alcohol consumption by the seventh grade in our study.
Thus, no evidence was found in this early age group for the
negative affect regulation pathway model which suggests
that people drink in order to reduce or escape negative emo-
tions such as depression and anxiety (Hogarth et al., 2018;
Mezquita et al., 2018).

Interestingly, we found that PTS was associated with less
frequent concurrent alcohol use in year one, but not associ-
ated with alcohol use frequency at year two in the SEM ana-
lysis. In contrast to this, previous research has reported that
a positive association exists between PTS and alcohol use
(Olff, Langeland, Draijer, & Gersons, 2007), especially
among women with PTSD (Peltier et al., 2019).
Hypothetically, the association between PTS and alcohol use
may vary with age and might also be sensitive to comorbid
symptoms. In line with this, PTS was positively correlated
with reported lifetime consumption of alcohol, both by year
one and year two in the unadjusted correlation matrix. This
highlights the importance of adjusting for comorbidities in
order to determine the unique contribution of PTS. Future
studies are now needed in order to clarify the association
between PTS and alcohol use at this early age
more precisely.

The absence of sex differences in total alcohol consump-
tion in our sample probably reflects the young age of the
participants. Although previous research has shown that
boys drink more than girls during late adolescence and
adulthood, in early adolescence rates of alcohol use tend to
be more equal (MacArthur et al., 2012; Patrick &
Schulenberg, 2013; Schulte et al., 2009), with one study
even reporting that eighth grade girls tended to have
higher alcohol use in the past month than boys (Patrick &
Schulenberg, 2013), and girls also reported higher con-
sumption of liquor than boys by sixth grade in our study.
In the full model, female sex also predicted higher levels of
reported lifetime alcohol consumption by the seventh
grade, a result that possibly reflects the importance of
externalizing behaviors, i.e., when adjusting for these
behaviors which are more prevalent among boys, girls
drink more than boys.

African American students reported lower levels of alco-
hol consumption. Even though an increased risk of alcoholTa
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use among young White adults is one of the most com-
monly observed associations in alcohol research (Stone
et al., 2012), studies on younger adolescents are scarce and
inconclusive. In a recent review article on drinking across
the lifespan, more Hispanic students in the eighth grade had
used alcohol compared to their African American and
White peers (Chen & Jacobson, 2012; Windle, 2016).
However, ethnic differences seem to be very age dependent
and by the tenth and twelfth grades, a lower prevalence of
alcohol use has been reported among African American stu-
dents compared to White and Hispanic students in earlier
studies (Chen & Jacobson, 2012; Windle, 2016). Our results
indicate that alcohol consumption rates may also be lower
among African American students as early as in the sixth
and seventh grades, possibly reflecting African American
cultural norms against heavy alcohol use and the higher
likelihood of encountering legal problems when being
African American (Zapolski, Pedersen, McCarthy, &
Smith, 2014).

Our study has several limitations. First, information on
alcohol use and internalizing/externalizing behaviors was
obtained from self-reports, which may have been subject to
reporting bias. Although it has been claimed that adolescent
self-reports for some forms of health risk behavior are gen-
erally valid (Myers & Winters, 2002), using data from other
information sources such as parents and teachers or that
was collected through a structured diagnostic interview
would have improved confidence in our findings. Second,
we lacked data on the specific time point when drinking
had occurred, so hypothetically, those who reported alcohol

consumption, especially by year one, could represent a
diverse group and thus require greater differentiation to
fully elucidate the associations examined in this study.
Third, the study was limited to a group of American inner-
city youth and it is unclear if the results can be generalized
to other youth populations, hence, future research will be
needed in other locations to establish generalizability.
Fourth, any inferences on causality cannot be made because
of the correlational nature of the study. Fifth, we lacked
information on factors that might have been potentially
important for the observed associations, such as those relat-
ing to the neighborhood environment, parental conflict, par-
ental psychopathology, and substance abuse (Degenhardt
et al., 2016).

In conclusion, the results of this study indicate that the
early initiation of drinking warrants attention to a larger
pattern of externalizing behaviors which may be associated
with greater alcohol consumption as well as an increased
risk of continued drinking in early adolescence.
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