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ABSTRACT. Objective: Alcohol use and internalizing problems are 
often positively associated during adolescence and adulthood. However, 
the basis of this relationship remains poorly understood, and longitudinal 
data collected in population-based samples could improve the develop-
ment of etiological models. Method: Using a prospective population-
based U.K. cohort, the current study examined the relationship between 
frequency of drinking during adolescence (ages 13–15, N = 7,100) with 
problems with depression and anxiety at average age 17 years 10 months 
(n = 4,292). Analyses were conducted separately by sex and adjusted by 
the inclusion of potential individual- and familial-level confounders. 
Results: Among boys, drinking frequency was positively associated 
with later depression but not anxiety. This association was robust to 

adjustment for covariates/confounders. Among girls, drinking frequency 
was related to later depression and anxiety in univariable analyses. In 
multivariable analyses, only the association with depression remained 
after adjustment for covariates/confounders. Results were comparable 
across sexes, although the effect size of drinking frequency was higher 
among boys. Conclusions: Higher adolescent alcohol use, even at sub-
clinical levels, is associated with an increased risk of later problems 
with depression but may not be associated with an aggregate measure 
of anxiety. Future research should consider the possibility of differential 
relationships between multiple measures of adolescent alcohol use and 
distinct internalizing outcomes later in development. (J. Stud. Alcohol 
Drugs, 75, 758–765, 2014)
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INTERNALIZING PROBLEMS, such as depression and 
anxiety, affect a substantial proportion of adolescents: 

14% of U.S. 16-year-old participants in the National Comor-
bidity Survey (http://www.hcp.med.harvard.edu/ncs) have a 
lifetime history of major depression or dysthymia; 33% have 
a lifetime history of an anxiety disorder, although lower rates 
(~15%–30%) have been reported in other Western popula-
tions (Beesdo et al., 2009). Such problems present health, 
economic, and social burdens (Lépine and Briley, 2011).
 Likewise, alcohol use is common among adolescents: 
More than half (54%) of U.S. 10th graders (~16 years old) 
have tried alcohol, and 16% report having fi ve or more 
drinks in a row in the preceding 2 weeks (Johnston et al., 
2013). In a 1999 report of U.K. adolescent drinking, more 
than 75% of 15- to 16-year-olds reported having been drunk, 
and 50% reported consuming fi ve or more drinks on one oc-

casion, in the past 30 days (Bauman and Phongsavan, 1999). 
This is despite U.K. public health advice recommending that 
young people under age 15 do not drink alcohol and those 
ages 15–17 years drink infrequently and always below the 
recommended daily limits for adults (https://www.education.
gov.uk/consultations/downloadableDocs/CMO%20Guid-
ance.pdf). As with mood and anxiety disorders, alcohol use 
can lead to substantial health, economic, and social costs 
(Bouchery et al., 2011).
 Internalizing symptoms and alcohol use are often posi-
tively associated during adolescence and into adulthood 
(Boden and Fergusson, 2011; Saban and Flisher, 2010). This 
relationship has been observed in cross-sectional (Boschloo 
et al., 2011; Dawson et al., 2010; Grant et al., 2004; Schneier 
et al., 2010) and longitudinal (Mason et al., 2008; Needham, 
2007) studies. Depression and anxiety are often correlated, 
and evidence suggests that they are etiologically related 
(Hettema, 2008; Kendler et al., 2007, 2011), but the relation-
ship between alcohol-related phenotypes and anxiety is less 
consistent (e.g., Fröjd et al., 2011; Goodwin et al., 2004) 
than that between alcohol-related phenotypes and depression 
(Boden and Fergusson, 2011; Marmorstein, 2009; Pardini et 
al., 2007; Prescott et al., 2000). Many studies fail to consider 
both anxiety and depression in the same population, leaving 
open the possibility that inconsistencies are a function of the 
sample rather than the phenotype.
 In addition, most studies have focused on the relation-
ship between clinical levels of internalizing and alcohol 
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problems (Boschloo et al., 2011; Dawson et al., 2010; Grant 
et al., 2004; Schneier et al., 2010); the relationship between 
nonclinical alcohol phenotypes and later clinical levels of 
internalizing problems has been less well characterized, al-
though it has been the focus of some research (e.g., Mason 
et al., 2008; Needham, 2007; Rohde et al., 1996; Weitzman, 
2004). Such information has important public health conse-
quences: If normative drinking is predictive of later internal-
izing problems, education and prevention efforts should not 
be limited to the most severely affected adolescent drinkers 
(Rose, 2001).
 The current study examined whether drinking frequency 
at ages 13–15 was related to clinically relevant depression 
and anxiety disorders at age 17 years 10 months in a longi-
tudinally assessed, population-based sample in the United 
Kingdom. Given the breadth of phenotypic data collected 
on this large cohort, we were also able to conduct multiple 
secondary analyses incorporating relevant behavioral phe-
notypes (including mid-adolescent depressive symptoms 
and antisocial behavior). Based on the fi ndings summarized 
above, which generally support a positive relationship 
between internalizing symptoms and alcohol use pheno-
types during adolescence, and evidence that alcohol use 
phenotypes are highly correlated (Dick et al., 2011), we hy-
pothesized that more frequent drinking would be positively 
associated with later internalizing problems.
 Although some previous studies have not explored sex 
differences, many that have allowed for such differences 
have identifi ed potentially important variation (e.g., Crum 
et al., 2008; Fleming et al., 2008; Marmorstein, 2009; Mc-
Carty et al., 2009). The relationship between internalizing 
symptoms and alcohol use is often more pronounced among 
girls (Fleming et al., 2008; Marmorstein, 2009; McCarty et 
al., 2009), although this is not always the case (Crum et al., 
2008). Therefore, we conducted modeling separately by sex 
and hypothesized that any observed relationship between 
alcohol use and internalizing outcomes would be more pro-
nounced among girls. We did not have a specifi c hypothesis 
regarding whether this relationship would differ between 
depression and anxiety.

Method

Sample

 Data were drawn from the Avon Longitudinal Study of 
Parents and Children (ALSPAC), an ongoing population-
based study designed to investigate the effects of a wide 
range of infl uences on the health and development of chil-
dren. Pregnant women residing in the southwest of England 
with an estimated date of delivery between April 1, 1991, 
and December 31, 1992, were invited to participate. The ini-
tial study cohort consisted of 14,062 pregnancies and 13,978 
(52% boys and 48% girls) singletons/twins still alive at 12 

months of age. Detailed information about ALSPAC is avail-
able online (http://www.bris.ac.uk/alspac). Ethical approval 
for the study was obtained from the ALSPAC Law and Eth-
ics Committee and local research ethics committees. The 
study website contains details of all the data that are avail-
able through a fully searchable data dictionary (http://www.
bris.ac.uk/alspac/researchers/data-access/data-dictionary). 
As described in Boyd et al. (2013), children enrolled in AL-
SPAC were more educated at 16 compared with the national 
average, were more likely to be White, and were less likely 
to be eligible for free school meals.

Measures

Alcohol use. The alcohol use variable included in the 
current study has been previously described (Heron et al., 
2012). In brief, participants attended clinics at median ages 12 
years 10 months, 13 years 10 months, and 15 years 5 months. 
During these clinic visits, participants answered questions 
related to their alcohol use via computerized questionnaires. 
For this study, we focused on participants’ reports of drinking 
frequency (FREQ), which was classifi ed into three categories 
(none, occasional, or weekly use). This measure (assessed at 
three ages) was subjected to longitudinal latent class analysis 
to capture drinking frequency over time (ages 13–15), yield-
ing three meaningful categories (low, medium, and high). 
This three-class variable was recoded into dummy variables 
for the current analyses. Data on FREQ class were available 
for 7,100 individuals (3,470 males).

Covariates/confounders. Consistent with Heron et al. 
(2012), several pre-birth sociodemographic variables were 
included to reduce potential confounding effects. These 
were the following: (a) housing tenure (coded as owned/
mortgaged, privately rented, subsidized housing rented from 
council/housing association), (b) crowding status (coded 
as the ratio of number of residents to number of rooms in 
house), and (c) maternal educational attainment (coded as no 
high school qualifi cations, high school, beyond high school); 
further details are available in Heron et al. (2012).
 To control for liability to alcohol use and internalizing 
problems transmitted via maternal genomic contributions 
and maternally created environment, we included a measure 
of maternal harmful alcohol use (assessed at offspring age 
12) and maternal history of depression. For the latter, we 
capitalized on the availability of multiple measures of ma-
ternal reports of depressive symptoms, which were assessed 
using the Edinburgh Postnatal Depression Scale (Cox et al., 
1987). Using 10 maternal reports of depressive symptoms 
assessed between 18 weeks’ gestation of focal offspring to 
offspring’s age 11 years 2 months, we conducted a factor 
analysis and extracted individual-level factor scores to cap-
ture maternal liability to depression.
 Last, we included a measure of conduct problems based 
on maternal reports of child behavior using the Strengths 
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and Diffi culties Questionnaire (Goodman et al., 2000) when 
the child was age 11. The measure consisted of three classes 
as described in Heron et al. (2012), where a score of 0 was 
coded as low, a score of 1–2 was coded as medium, and a 
score of 3 or more was coded as high.
 To follow up on initial fi ndings, we conducted a series of 
secondary analyses. First, we assessed whether our initial 
fi ndings were robust to the inclusion of a measure of de-
pressive symptoms experienced closer in time to the alcohol 
use assessments. For those analyses, we used sum scores 
from the Short Moods and Feelings Questionnaire (SMFQ; 
Angold et al., 1995), which were obtained by self-report at 
ages 13 years 6 months and 16 years 6 months. In another 
post hoc model, we tested the mediation effects of antisocial 
behavior at age 15 years 6 months, using a self-report mea-
sure based on the Edinburgh Study of Youth Transitions and 
Crime (Smith and McVie, 2003). Last, we assessed whether 
initial associations remained signifi cant after controlling for 
a later measure of alcohol use. For this model we used sum 
scores on the Alcohol Use Disorders Identifi cation Test (AU-
DIT). The AUDIT items were included in a postal question-
naire completed by participants at age 16 years 6 months.

Depression- and anxiety-dependent variables. The Clini-
cal Interview Schedule–Revised (CIS-R; Lewis et al., 1992) 
was self-administered via computer at participants’ median 
age of 17 years 10 months. Using algorithms based on In-
ternational Classifi cation of Diseases, Tenth Revision (ICD-
10; World Health Organization, 1992), criteria, it assessed 
last-month mild, moderate, and severe depressive episodes 
as well as anxiety disorders (generalized anxiety disorder, 
phobias, obsessive–compulsive disorder, and panic disorder). 
Individuals who met ICD criteria for a depressive episode or 
anxiety disorder were coded 1 for “DEP” or “ANX,” respec-
tively; otherwise, they were coded 0. DEP and ANX data 
were available for 4,292 individuals (1,878 males).

Statistical analyses

 All analyses were conducted in Mplus 5.21 (Muthén and 
Muthén, 1998–2007). Categorical variables with three or 
more classes were recoded into dummy variables. We used 
the maximum likelihood estimation with robust standard 
errors (MLR) estimator because of its handling of missing 
data. We fi rst conducted univariable logistic regressions 
to assess the association between each sociodemographic 
variable, potential confounder, or alcohol phenotype and 
CIS-R–assessed depressive episode status (DEP) or anxi-
ety problem status (ANX). Predictive variables that were 
nominally associated (p < .05) with the DEP/ANX outcome 
were then included in a multivariable model that allowed for 
correlations across predictive variables. All analyses were 
conducted separately by sex to evaluate whether the relation-
ship between alcohol use and internalizing outcomes differed 
across the sexes in the context of covariates/confounders.

Attrition

 Missing outcome data were more common among boys, 
participants whose mothers had lower levels of education, 
individuals living in rented or subsidized housing, individu-
als in crowded homes, those with higher levels of conduct 
problems, and those whose mothers exhibited harmful drink-
ing at child age 12. Participants whose mothers had higher 
depression scores were more likely to be missing outcome 
data. Frequency of alcohol use was not associated with miss-
ing outcome data.

Results

Descriptive statistics and univariable analyses

 Frequency distributions for FREQ and internalizing out-
comes are provided in Table 1. Girls were more likely than 
boys to meet criteria for DEP, 2(1) = 58.20, p < .0001, and 
ANX, 2(1) = 72.59, p < .0001; they also drank slightly 
more frequently, 2(2) = 5.70, p = .06. Table 2 provides 
results from univariable analyses for both sexes. Among 
boys, crowding, maternal education, maternal depression, 
and FREQ were all associated with DEP based on Wald test 
p values, which represent the signifi cance of the variable as 
a whole rather than individual levels of each variable. Only 
conduct problems and maternal depression were associated 
with ANX, although the relationship between FREQ and 
ANX was in the expected direction. We did not conduct fur-
ther analyses on ANX in boys. Among girls, housing tenure, 
conduct problems, maternal depression, and FREQ were 
associated with both DEP and ANX. Thus, internalizing 
outcomes in both sexes were associated with demographic, 
family-level, and individual-level risk factors, although the 
specifi cities differed slightly (e.g., housing tenure was rel-
evant among girls, whereas crowding was important among 
boys).

Multivariable analyses

 As shown in Table 3, boys who drank more frequently 
during adolescence were more likely to meet criteria for 

TABLE 1. Distribution of drinking frequency classes (ages 13–15) and 
internalizing outcomes (age 17 years 10 months), by sex

Variable Level Boys, n (%) Girls, n (%)

Drinking frequency Low 2,105 (60.7) 2,105 (58.0)
Medium 982 (28.3) 1,114 (30.7)
High 383 (11.0) 411 (11.3)

Depression No 1,795 (95.6) 2,159 (89.4)
Yes 83 (4.4) 255 (10.6)

Anxiety No 1,751 (93.2) 2,055 (85.1)
Yes 127 (6.8) 359 (14.9)
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a later depressive episode even after controlling for rel-
evant covariates/confounders. The results suggest a dose-
response pattern, although confi dence intervals for the 
medium and high classes overlap. Family-level risk factors 
(crowding and maternal education) also remain signifi -
cant predictors. Among girls, conduct problems, maternal 
depression, and FREQ were associated with later DEP in 
multivariable models (Table 3). However, only maternal 
depression remained associated with ANX in multivari-
able analyses, although FREQ’s effect was in the expected 
direction.
 The effect size of maternal depression on child depression 
was similar across the sexes, but its effect on child anxiety 
was stronger among girls (although confi dence intervals 
overlapped across the sexes). As was observed among boys, 
the association between FREQ and DEP is suggestive of a 
dose response, but confi dence intervals overlap. Of note, 
FREQ and DEP remained associated in models that included 
all covariates (i.e., not just those demonstrated to be asso-
ciated with DEP in univariable analyses; data not shown) 
among both boys and girls.

Controlling for prior depression

 To test whether the association between FREQ and DEP 
was robust to controlling for an earlier measure of depres-

sion, we re-ran the multivariable analyses and added self-re-
ported depression scores derived from the SMFQ, from age 
13 years 6 months or age 16 years 6 months, as a predictor. 
For boys, the relationship between FREQ and DEP persisted 
(p < .05) regardless of which SMFQ score was included. 
For girls, when we controlled for depressive symptoms at 
age 13 years 6 months, the association between FREQ and 
DEP diminished in statistical signifi cance (p = .0788) but the 
magnitude of the effect increased slightly (i.e., odds ratios 
were higher). Controlling for age 16 years 6 months depres-
sion did not diminish the relationship between FREQ and 
DEP (p < .05). Thus, overall the relationship between FREQ 
in early adolescence and later DEP existed above and beyond 
symptoms of depression experienced concurrently with or 
shortly after alcohol use.

Mediation through externalizing behavior

 We further tested whether the association between FREQ 
and DEP was mediated through externalizing behavior. 
These analyses were limited to girls because conduct prob-
lems were not associated with DEP in the boys’ univariable 
analysis. For the mediation model to be temporally logical, 
we used a measure of externalizing behavior (adapted from 
the Edinburgh Study of Youth Transitions and Crime; Smith 
and McVie, 2003) at age 15 years 6 months, such that it oc-

TABLE 2. Univariable model results

Boys Girls

Depression Anxiety Depression Anxiety
(n = 83, 4.4%) (n = 127, 6.8%) (n = 255, 10.6%) (n = 359, 14.9%)

Variable OR /  [99% CI] pa OR /  [99% CI] p OR /  [99% CI] p OR /  [99% CI] p

Tenure .3445  .2192  .0082  .0023
 Mortgaged/owned 1.00 ref.  1.00 ref.  1.00 ref.  1.00 ref.
 Rented 1.08 [0.35, 3.31]  0.76 [0.27, 2.12]  1.24 [0.65, 2.36]  1.01 [0.56, 1.83]
 Subsidized 1.76 [0.65, 4.78]  1.64 [0.72, 3.75]  1.83 [1.10, 3.05]  1.83 [1.17, 2.57]
Crowding .0004  .8612  .5171  .1211

1 person/room 1.00 ref.  1.00 ref.  1.00 ref.  1.00 ref.
 >1 person/room 3.88 [1.46, 10.29]  1.09 [0.32, 3.68]  1.24 [0.53, 2.90]  1.52[0.76, 3.06]
Maternal education .0122  .5428  .8431  .2339
 Qualifi cations beyond high school 1.00 ref.  1.00 ref.  1.00 ref.  1.00 ref.
 High school 1.91 [1.01, 3.60]  1.18 [0.70, 2.00]  1.03 [0.70, 1.52]  1.04 [0.74, 1.47]
 No high school 0.88 [0.34, 2.27]  0.89 [0.44, 1.78]  1.11 [0.70, 1.77]  1.29 [0.87, 1.91]
Maternal harmful alcohol use .1519  .1187  .7512  .4608
 No 1.00 ref.  1.00 ref.  1.00 ref.  1.00 ref.
 Yes 0.63 [0.28, 1.44]  0.68 [0.36, 1.28]  1.06 [0.68, 1.63]  1.11 [0.77, 1.61]
Conduct problems age 11 .2493  .0016  <.001  .0354
 Low 1.00 ref.  1.00 ref.  1.00 ref.  1.00 ref.
 Medium 1.06 [0.48, 2.34]  0.98 [0.51, 1.89]  1.58 [1.02, 2.43]  1.27 [0.87, 1.85]
 High 2.02 [0.68, 6.00]  2.95 [1.33, 6.52]  2.88 [1.50, 5.54]  1.76 [0.93, 3.33]
Maternal depression factor score ( ) 0.17 [0.003, 0.34] .009 0.20 [0.08, 0.33] <.001 0.14 [0.05, 0.24] <.001 0.19 [0.11, 0.27] <.001
Frequency of alcohol drinking
(ages 13–15) .0222  .7675  <.001  .0039
 Low 1.00 ref.  1.00 ref.  1.00 ref.  1.00 ref.
 Medium 1.74 [0.91, 3.36]  1.13 [0.65, 1.95]  1.70 [1.14, 2.53]  1.25 [0.88, 1.77]
 High 2.16 [0.92, 5.08]  1.20 [0.55, 2.62]  2.37 [1.42, 3.93]  1.78 [1.13, 2.81]

Notes: All analyses used the maximum likelihood estimation with robust standard errors (MLR) estimator, as it handles missing data more appropriately than 
the WLSMV estimator, which uses weighted least squares parameter estimates, although results were comparable across estimators. OR = odds ratio; CI = 
confi dence intervals; ref. = reference. ap values are based on the Wald test, implemented using MODEL TEST in Mplus.
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curred between the assessments of FREQ and DEP. There 
was insuffi cient evidence for a mediation pathway, Wald 

2(2) = 0.357, p = .8367.

Mediation through later alcohol use

 Last, we tested a mediation model that included both 
direct pathways from FREQ to DEP and mediation through 
a later measure of alcohol use (AUDIT score at age 16 years 
6 months). Among girls, the mediation pathway could be 
dropped from the model, Wald 2(2) = 1.463, p = .4813. 
Likewise, there was insuffi cient evidence of a mediation 
pathway between FREQ and DEP among boys, Wald 2(2)
= 2.618, p = .2702.

Discussion

 The goal of the current study was to examine whether 
adolescent drinking behavior was related to problems with 
later episodes of depression and anxiety, using a population-
based sample of U.K. participants. Results indicated that in-
dividuals who were drinking more frequently at ages 13–15 
were more likely to experience episodes of depression as late 
adolescents (age ~18). The strength of the association was 
similar for boys and girls. There was insuffi cient evidence of 
an association with anxiety.

Relationship between adolescent alcohol use and 
internalizing outcomes across the sexes

 We predicted that the relationship between alcohol use 
and internalizing outcomes would be more pronounced 
among girls; this hypothesis was not fully supported. In 
univariable analyses, drinking frequency was associated with 
both depression and anxiety in girls but only with depression 
in boys. However, the association with anxiety among girls 
was not evident in multivariable analyses. In adjusted analy-
ses, the effect sizes of medium and high drinking frequency 
classes on depression overlapped but were also slightly high-
er among boys than among girls, as the adjustments moved 
the effect upward for boys and downward for girls. Although 
most individuals in the medium and high frequency classes 
did not go on to meet criteria for depression in either sex, 
individuals in those classes were disproportionately likely to 
experience later problems with depression. These results sug-
gest that membership in these classes should be considered 
a modest risk factor for both boys and girls.

Specifi city of effects

 We found insuffi cient evidence of a moderate or strong 
association between frequency of alcohol use and anxiety, 
which is consistent with some previous research (Fröjd et 

TABLE 3. Multivariable model results

Boys Girls

Depression Anxiety Depression Anxiety
(n = 83, 4.4%) (n = 127, 6.8%) (n = 255, 10.6%) (n = 359, 14.9%)

Variable OR /  [99% CI] pa OR /  [99% CI] p OR /  [99% CI] p OR /  [99% CI] p

Tenure               – . –               – . – .0640  .1609
 Mortgaged/owned    1.00 ref.  1.00 ref. 
 Rented    1.19 [0.59, 2.40]  1.08 [0.56, 2.10] 
 Subsidized    1.76 [0.94, 3.29]  1.52 [0.86, 2.68] 
Crowding .0026               – . –               – .   –               – .   –

1 person/room 1.00 ref.
 >1 person/room 3.77 [1.21, 11.69]
Maternal education .0036               – . –               – .   –               – .   –
 Qualifi cations beyond high school 1.00 ref.
 High school 1.93 [0.98, 3.78]
 No high school 0.52 [0.16, 1.75]
Maternal harmful alcohol use               – . –               – . –               – .   –               – .   –
 No
 Yes
Conduct problems age 11               – . –  .0045  .0011  .3996
 Low  1.00 ref.  1.00 ref.  1.00 ref.
 Medium  0.94 [0.49, 1.81]  1.41 [0.90, 2.23]  1.10 [0.73, 1.65]
 High  2.64 [1.20, 5.84]  2.58 [1.29, 5.14]  1.41 [0.72, 2.78]
Maternal depression factor score ( ) 0.13 [-0.03, 0.30] .041 0.12 [-0.02, 0.25] .025 0.12 [0.001, 0.23] .009 0.17 [0.08, 0.26] <.001
Frequency of alcohol drinking
(ages 13–15) .0033               – . – .0019  .1923
 Low 1.00 ref.    1.00 ref.  1.00 ref.
 Medium 2.25 [1.09, 4.66]    1.63 [1.04, 2.55]  1.19 [0.80, 1.76]
 High 2.54 [1.06, 6.10]    1.93 [1.08, 3.44]  1.41 [0.84, 2.36]

Notes: All analyses used the maximum likelihood estimation with robust standard errors (MLR) estimator, as it handles missing data more appropriately than 
the WLSMV estimator, which uses weighted least squares parameter estimates, although results were comparable across estimators. OR = odds ratio; CI = 
confi dence interval; ref. = reference. ap values are based on the Wald test, implemented using MODEL TEST in Mplus.
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al., 2011; Goodwin et al., 2004) and suggests that the asso-
ciation between alcohol use and internalizing problems may 
be specifi c to mood disorders. However, other studies have 
reported positive associations between alcohol phenotypes 
and anxiety (Brook et al., 1998; Kaplow et al., 2001). These 
inconsistencies could be attributable to variation across 
ages or in the nature of the phenotypes used. The use of 
current versus lifetime/last-year problems also could affect 
results. We note that the confi dence intervals of odds ratios 
for FREQ’s relationship with ANX overlapped the point 
estimates for DEP. This is suggestive of a positive associa-
tion between FREQ and ANX; this relationship should be 
examined further in similar samples, particularly those in 
which assessment of anxiety symptoms/disorders is more 
extensive.

Role of conduct problems

 Some studies have found that the relationship between 
alcohol use and internalizing phenotypes is related to both 
phenotypes’ correlation with externalizing behavior (Hus-
song et al., 2011) or is diminished once externalizing behav-
ior is accounted for (Hopwood and Grilo, 2010; Maggs et 
al., 2008), although this is not always the case (Marmorstein, 
2010). This potential relationship was relevant to the current 
multivariable model predicting depression in girls: In that 
model, both frequency of alcohol use and age 11 conduct 
problems were associated with the outcome. Therefore, we 
tested whether later antisocial behavior mediated the rela-
tionship between alcohol use and depression in girls. Results 
indicated that there was no signifi cant mediation by antiso-
cial behavior. This fi nding suggests that the relation between 
alcohol use and internalizing problems is not a function of 
positive correlations between internalizing and externalizing 
phenotypes.

Role of later alcohol use

 We considered the possibility that alcohol use during any 
period of adolescence was associated with later depression: 
Perhaps drinking frequency at ages 13–15 is not uniquely 
predictive of later internalizing problems. We therefore tested 
a model wherein a measure of alcohol use at age 16 years 6 
months mediated the relationship between earlier drinking 
frequency and depression. The mediation pathways could be 
dropped from the model in both boys and girls, but the direct 
pathways could not, suggesting that alcohol use during early 
to mid-adolescence represents a specifi c risk factor (or indi-
cator) whose effect cannot be accounted for, or substituted 
by, alcohol misuse later in adolescence. These fi ndings war-
rant replication in other samples and with other measures of 
alcohol use. Although the AUDIT sum scores are reasonably 
distributed in this sample, the underlying items are based on 
problematic alcohol use. A different pattern of effects might 

be observed using a qualitatively different measure of alco-
hol use at this age.

Conclusions

 These results demonstrate that, in a population-based 
U.K. sample, adolescent drinking was positively associated 
with CIS-R–assessed depression, but not anxiety, at age 17 
years 10 months. The association was consistent across the 
sexes and robust to adjustment for potential confounders, 
including externalizing behavior and liability to depression 
and alcohol misuse transmitted via participants’ mothers. 
These fi ndings suggest that more frequent adolescent drink-
ing could be an indicator of, or risk factor for, later problems 
with depression. The specifi city of the observed effect to 
depression was not entirely consistent with previous reports 
(Brook et al., 1998; Kaplow et al., 2001). However, other 
studies have found that anxiety and alcohol use phenotypes 
are not associated after controlling for crucial covariates 
(Dawson et al., 2005; Goodwin et al., 2004; Linden et al., 
2013; MacDonald et al., 2010).
 Numerous studies have reported a positive association—
frequently longitudinal in nature—between clinical/diagnos-
tic levels of alcohol problems and depression (Boschloo et 
al., 2012a, 2012b; Marmorstein, 2009; Marmorstein et al., 
2010; Rao et al., 2000). The current fi ndings extend that 
work and contribute to previous evidence (e.g., Dixit and 
Crum, 2000; Fleming et al., 2008) that a nonclinical measure 
of alcohol use is related to clinical depression.
 This observation suggests that the public health costs 
of alcohol use are not limited to a selected (e.g., clinically 
affected) group. We note that much previous research 
has examined the link between early depression and later 
alcohol use (Brook et al., 1998; Crum and Pratt, 2001; 
Crum et al., 2008; Marmorstein, 2009; McCarty et al., 
2009). Of note, the social associations of alcohol use are 
quite dynamic from early adolescence through late adoles-
cence, shifting from deviant behavior to more normative 
experimentation. During the same developmental period, 
manifestations of internalizing symptoms are changing 
along with the prevalence of those symptoms (e.g., sepa-
ration anxiety declines while depressive symptoms be-
come more common).
 These fl uctuations could contribute to inconsistencies 
in the presence, strength, and direction of associations be-
tween alcohol use and internalizing symptoms from early 
adolescence into emerging adulthood. For all its strengths, 
the current data set does not include consistent and frequent 
measures of alcohol use or internalizing symptoms across 
this broad developmental time frame, precluding more thor-
ough longitudinal modeling of dynamic pathways between 
these phenotypes. However, these results provide some 
insight into how alcohol use and internalizing problems are 
related across this tumultuous period.
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Limitations

 The current fi ndings should be considered in light of 
several limitations. The CIS-R only focuses on the last 
month, a relatively short reporting period; a small number of 
individuals likely experienced a depressive episode shortly 
after being assessed or shortly before the past-month time 
frame. Thus, our measure does not capture everyone who 
experienced a depressive episode in a period that could be 
relevant to our analyses.
 The low prevalence of symptoms necessitated collapsing 
all anxiety disorders into a single anxiety variable, which 
could have obscured differences in the relation between 
alcohol use and different manifestations of anxiety, such as 
social phobia versus generalized anxiety disorder (e.g., Fröjd 
et al., 2011; Kaplow et al., 2001). In addition, the alcohol 
use variables used were categorical rather than quantitative 
and were derived in the current sample, making compari-
sons to other studies less straightforward. Both alcohol use 
and internalizing symptoms were based on self-reports, and 
previous work has suggested that the observed relationship 
between these phenotypes might vary across reporters (Mc-
Carty et al., 2012). ALSPAC participants are largely of Eu-
ropean descent, and these results might not be generalizable 
to other ethnicities. As is typical of long-term longitudinal 
studies, attrition has been nontrivial; however, individuals 
with missing outcome data did not differ from those with 
complete data on key related variables.
 Last, these analyses did not explicitly examine potential 
genetic correlations between alcohol use and internalizing 
problems, which could account for co-occurrence. However, 
maternal harmful drinking and depression were included as 
covariates in an effort to control for genetic liability to both 
phenotypes. Despite these potential limitations, these analy-
ses provide support from a large, representative, and densely 
assessed sample for a positive association between subclini-
cal alcohol use during adolescence and later problems with 
depression.
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