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A B S T R A C T

Background: There has been mixed evidence about whether major depression predicts drinking onset. Empirical
evidence about whether the heterogeneity of major depressive symptoms differentially predicts drinking onset is
scarce, and potential sex- and age-variations have not been fully studied. In this study, we estimate sex- and age-
specific relationships linking (a) depressed mood and/or anhedonia with drinking onset among all ‘at-risk’ in-
dividuals and (b) three latent depressive constructs, manifested by 13 clinical features, with drinking onset
among individuals with depressed mood and/or anhedonia.
Methods: Study population was non-institutionalized civilian residents 12 years of age and older living in the
United States. Major depressive symptoms and drinking onset were assessed via audio-computer-assisted self-
interviews. Logistic regressions and structural equation modeling were used for analysis.
Results: Among all ‘at risk’ individuals, depressed mood or anhedonia strongly predicted early-adolescent
drinking onset, whereas they did not predict at-age drinking onset. Among individuals with depressed mood or
anhedonia, a 3-factor model provided a good fit to the data for all sex- and age-subgroups. With the exception of
early-adolescent boys, neurovegetative symptoms and suicide-related symptoms tended to positively predict
underage drinking onset, whereas Low mood or energy tended to inversely predict underage drinking onset;
limited evidence was found for at-age and post-21 drinking onset.
Limitations: The observational nature precludes causal inference. Few people initiated alcohol drinking later
than 21 years of age, which resulted in less precise estimates.
Conclusions: Strengths and directions of major depressive symptoms predicting drinking onset vary across age,
sex, and depressive symptoms.

1. Introduction

Alcohol consumption is common in the United States (US)
(Center for Behavioral Health Statistics and Quality, 2018a;
Cheng et al., 2016a; Johnston et al., 2019). Over 80% of the US po-
pulation took their first full drink before the age of 21 years, the
minimum legal drinking age (Cheng et al., 2016a). It has been a leading
cause of premature death and disability, especially among adolescents
and young adults (Murray et al., 2018). Underage drinking can induce
irreversible changes to the developing brain and has been associated
with a range of potential short-term and long-term negative con-
sequences, including traffic accidents, violence, high-risk sex, and the
development of alcohol dependence and other mental or behavioral
disorders (Brown et al., 2009; Koob and Volkow, 2016; Miller et al.,
2015; Zucker et al., 2008). Therefore, the identification of individuals

at high-risk for drinking onset, especially underage drinking onset, can
help alleviate the substantial personal and societal burden associated
with drinking-related problems.

Major depressive disorder (MDD) is a psychiatric condition char-
acterized by persistent feelings of sadness (depressed mood) and loss of
interest (anhedonia). It is manifested by a cluster of behaviors and
experiences that often co-occur (American Psychiatric
Association, 2013). Major depressive disorder is common among ado-
lescents (Merikangas et al., 2010), and there has been a sizable increase
in the prevalence of adolescent major depressive episode during the
past decade in the US, from 8.7% in 2005 to 11.3% in 2014 and 13.3%
in 2017 (Center for Behavioral Health Statistics and Quality, 2018a;
Mojtabai et al., 2016). Major depressive disorder and alcohol drinking
as well as drinking-related problems often co-occur (Blumenthal et al.,
2019; Hasin et al., 2007; Kessler et al., 2005). A few studies have
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investigated whether MDD or MDD symptoms predicted drinking onset
and found mixed evidence: some support a positive relationship linking
antecedent MDD (King et al., 2004) or MDD symptoms
(Johannessen et al., 2017; Kaplow et al., 2001; Wu et al., 2006) with
drinking onset; however, null relationships (Hallfors et al., 2005 for
MDD symptoms; McGue et al., 2001 for MDD) have also been docu-
mented. In addition, a study on internalizing symptoms among children
found inverse relationships between a composite internalizing symptom
score and drinking onset (Stice et al., 1998).

Sex differences have been observed in both MDD and alcohol
drinking. At the population level, a female excess in MDD and a male
excess in alcohol drinking and other drinking-related outcomes have
been well documented (Anthony et al., 1994; Hasin et al., 2007, 2005;
Kessler et al., 1997; Merikangas et al., 2010). With respect to the re-
lationship between MDD or MDD symptoms and drinking, stronger
associations have been shown for females compared to males
(Johannessen et al., 2017; KUO et al., 2006; Saraceno et al., 2012).

Similarly, there is substantial age variation in the prevalence of
MDD and alcohol drinking, both of which show incremental increases
during adolescence (Breslau et al., 2017; Cheng et al., 2016a). Fur-
thermore, sex differences vary across age for both MDD and alcohol
drinking. For major depressive episode (i.e., a condition when diag-
nostic criteria for major depressive disorder are met without con-
sideration of the diagnostic hierarchy), female excess emerges during
early adolescence and persists into adulthood (Breslau et al., 2017). In
contrast, for the onset of alcohol drinking, recent evidence suggests
early-adolescent female excess, late-adolescent parity, and male excess
in adulthood (Cheng et al., 2016b).

A few studies that investigated the association between MDD and
drinking-related outcomes across age yielded mixed findings. For ex-
ample, Kuo and colleagues found that the strength of the association
between antecedent MDD and alcohol dependence tended to decrease
with age (KUO et al., 2006). In contrast, results from a large cohort
study suggest MDD may play a more important role for adult-onset (vs.
adolescent-onset) alcohol dependence (Meier et al., 2013). As men-
tioned above, MDD is classified by a cluster of inter-correlated symp-
toms resulting from potentially heterogeneous underlying mechanisms.
To our best knowledge, symptom-level prediction of drinking onset has
not been investigated in the general US population.

Central to MDD is low mood and anhedonia; other manifestations
include weight or sleep change, low energy, and suicidal thoughts and
behaviors. These manifestations may differentially predict drinking
onset across age and sex. Most previous studies have studied MDD or
the occurrence of any MDD symptoms as a binary outcome (i.e., ‘yes’ or
‘no’) or the number of MDD symptoms as a count, assigning equal
weights to each major depressive symptom assessed. The lack of evi-
dence about symptom-level relationships is a major gap in knowledge
when trying to predict the onset of drinking. Moreover, despite the
aforementioned robust variations across age groups and between males
and females in both MDD and drinking onset, there has been a lack of
evidence about whether MDD symptoms predict drinking onset differ-
entially across age- and sex-subgroups.

In this study, we hypothesize heterogeneity in the direction and
extent of MDD symptoms predicting drinking onset (1) between males
and females, (2) across age groups, and (3) across depressive symptoms.
Our hypotheses are grounded in lines of evidence cited above as well as
evidence from related fields. For example, a 4-year follow-up study
found differential relationships linking various dimensions of anxiety
symptoms - another manifestation of internalizing problems that fre-
quently co-occur with depression - with drinking onset among 9-to-13-
year-old children. Specifically, separation anxiety was inversely asso-
ciated with drinking onset, whereas generalized anxiety was positively
associated with drinking onset. As a result, the overall level of anxiety
was not predictive of drinking onset due to opposite directionalities of
these relationship (Kaplow et al., 2001). In the current study, we query
the association between MDD symptoms and drinking onset from two

perspectives. First, we examine the relationship between depressed
mood and/or anhedonia and drinking onset among all individuals who
were at risk for drinking onset. In this study, the “at risk” population
consisted of all individuals who had not had their first drink before the
12 months prior to the assessment. Second, we explore how constructs
of MDD symptoms among individuals with depressed mood and/or
anhedonia are related to drinking onset. Importantly, we examine these
associations separately by sex and age subgroups. Prominent features of
this study include (a) our sole focus on the risk of becoming a new
drinker without any interference from the persistence of drinking (i.e.,
continued drinking after the first drink), as in prevalence-based mea-
sures (Kramer, 1957; Lapouse, 1967), (b) the use of a structural equa-
tion modeling approach to investigate potential variations across de-
pression dimensions, and (c) enhanced external validity by using
representative samples of US non-institutionalized civilian adolescent
and adult population. In this study, the recall period for drinking onset
is no longer than the prior 12 months, which helps minimize potential
biases associated with memory errors and delineate temporal re-
lationships between depressive symptoms and drinking onset.

2. Materials and methods

2. 1 study population and design

The study population consisted of non-institutionalized civilian re-
sidents of the United States 12 years of age and older. Data were from
the National Surveys on Drug Use and Health (NSDUH) 2004–2018. A
multi-stage probability sampling scheme with over-sampling of 12–17
year olds was used to draw representative samples (n>55,000 for each
year). The response levels were between 49% and 76% in 2004–2018
(Center for Behavioral Health Statistics and Quality, 2018b; https://
www.datafiles.samhsa.gov/study/national-survey-drug-use-and-
health-nsduh-2018-nid18757). Assessments were conducted after child
assent and parental consent obtained by an IRB-approved protocol. The
resulting sample consisted of 821,346 individuals, among whom
273,021 were ‘at risk’ for drinking onset (i.e., after excluding in-
dividuals who had their first drink more than 12 months ago). A total of
5353 individuals had missing values in all depressive symptoms.
Therefore, the final analytic sample size was 267,668.

2.2. Assessment of drinking onset

Confidential audio computer assisted self-interviews (ACASI) were
used to collect information about the month and year of the first full
drink and the age of first full drink via a standard NSDUH multi-item
alcohol module (United States Center for Behavioral Health Statistics
and Quality, 2018b). New drinkers are defined as individuals who took
their first full drink during the 12 months prior to the assessment. In-
cidence of drinking (i.e., the risk of becoming a new drinker) is defined
as the number of new drinkers divided by the number of ‘at risk’ po-
pulation comprised of new drinkers and never drinkers using an ‘age-of-
onset’ approach, which is given by,

=
+

Incidence newdrinkerswhohad drinkataparticularageduring monthspriortoassessment
neverdrinkersassessedataparticularage newdrinkersinthenumerator

1 12st

More details about this approach are provided elsewhere
(Cheng et al., 2017).

2.3. Assessment of major depressive symptoms and other covariates

In this study, participants were asked to consider the time during
which symptoms of major depression were at their worst prior to the
assessment. Major depressive symptoms were assessed for adolescents
and adults with two respective modules (namely ‘Adolescent
Depression’ and ‘Adult Depression’). An identical list of symptoms was
assessed in these two modules with slight differences in wording
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adapted to youth or adult audience. The assessment of depressive
symptoms followed the DSM-IV diagnostic hierarchy for major de-
pressive episode. First, participants provided information about whe-
ther they had experienced either depressed mood or anhedonia (i.e.,
loss of interest/pleasure), and if so, whether these symptoms lasted
“most of the day almost every day for two weeks or longer”. Next,
participants who provided positive answers to the above questions were
asked three questions about the duration, frequency, and intensity of
their symptoms. Participants were asked questions about additional
major depressive symptoms only when their depressed mood and/or
anhedonia were rated as at least ‘moderate’ and lasting at least an hour
per day, and they felt at least ‘sometimes’ cannot be cheered up. To ease
discussion, we refer to this conditional skip as the ‘depressive mood/
anhedonia threshold’ hereafter. Information about the following 13
additional depressive symptoms were obtained via standardized ques-
tions: (i) appetite change, (ii) weight change (weight loss or weight
gain), (iii) sleep problems (insomnia or hypersomnia), (iv) fatigue or
loss of energy, (v) slow thinking, (vi) physical or motor retardation,
(vii) diminished ability to think or concentrate, (viii) indecisiveness,
(ix) feelings of worthlessness or excessive or inappropriate guilt, (x)
recurrent thoughts of death, (xi) suicidal ideation, (xii) suicidal plan,
and (xiii) suicidal attempt. Actual survey questions can be found in
NSDUH questionnaires (https://www.datafiles.samhsa.gov/study-
series/national-survey-drug-use-and-health-nsduh-nid13517).

Sex was based on self-reported information about being male or
female. Age was based on self-reported date of birth. We categorized
age into the following six groups: 12–14 (early adolescence), 15–17
(late adolescence), 18–20 (early adulthood), 21 (legal minimum
drinking age), 22–25 (post legal drinking age), and 26 and older (post-
post legal drinking age). The categorization of age groups was guided
by both general developmental and socioenvironmental changes a
person typically experiences and a nonlinear curve for the risk of
drinking onset documented in the literature (Cheng et al., 2016a,
2016b). When self-reported information about sex or age was missing,
information from the household roster was drawn.

2.4. Analysis

In the initial analysis step, we estimated sex- and age-group-specific
odds ratios linking major depressive symptoms with drinking onset.
Based on the theoretical model for major depression and due to the
nature of the assessment, two sets of regressions were conducted to
assess the association between (a) either depressed mood or anhedonia
and drinking onset among all participants under study, and (b) each of
the 13 additional items relating to major depressive symptoms and
drinking onset among those who had either depressed mood or anhe-
donia (n = 33,991). We used logistic regression to estimate the

association between depressed mood/anhedonia and drinking onset.
For the second set of regressions, we used generalized estimation
equations (GEE) with a robust estimator to take into account the inter-
correlation of the 13 items relating to major depressive symptoms,
(Liang and Zeger, 1986).

In subsequent analysis steps, we conducted exploratory factor ana-
lysis using a random 10% of the sample to investigate the factor
structure of the 13 items among individuals who had depressed mood
or anhedonia. The best fitting model was determined by jointly con-
sidering the substantive meaning of the factor structure and fit indices
(i.e., the eigenvalue; Root Mean Square Error Of Approximation,
RMSEA; Tucker Lewis Index, TLI; Comparative Fit Index, CFI;
Standardized Root Mean Square Residual, SRMR; and correlation
coefficient across factors). Previous studies suggest that RMSEA<0.08,
TLI/CFI>0.95, and SRMR<0.08 are indications of good model fit
(Bentler, 1990; Hu and Bentler, 1999; Vuong, 1989).

After assessing the fitting of the chosen factor structure using con-
firmatory factor analysis, we estimated the association between each
dimension of major depressive symptoms and drinking onset by sex and
age among individuals who experienced depressed mood or anhedonia
using structural equation models. Both confirmatory factor analysis and
structural equation models were conducted using the remaining 90% of
sample. Due to small numbers of new drinkers in the 22–25 and 26+
group, we combined the two oldest groups for factor analysis and
structural equation models.

In this study, all analyses were weighted using NSDUH year-specific
analysis weights that account for sample selection probabilities and
post-stratification adjustment factors based upon US Census sub-
population counts. (The depression module was administered to a
random half sample in 2004. Therefore, a weight generated specifically
for depression-related analysis was used for 2004 data.) Standard errors
and 95% confidence intervals (CI) for drinking incidence and logistic
regression were from Taylor Series linearization. A robust weighted
least squares estimator was used for factor analysis and structural
equation models to account for the stratified sample design. A probit
link was used for estimation in structural equation models.

3. Results

Table 1 shows estimated sex- and age-specific drinking incidence for
individuals who had and had not experienced low mood or anhedonia
during the 12 months prior to the assessment, and Fig. 1 presents the
association between low mood or anhedonia and drinking onset. For
females, higher drinking incidence was observed for those who ex-
perienced low mood or anhedonia compared to those who did not al-
though the difference was not statistically significant for the 21-year-
old age group. The strength of association showed a U-shaped pattern

Table 1
Incidence (%) of drinking onset stratified by the presence of depressed mood or anhedonia. Data from National Survey on Drug Use and Health 2004–2018.

Age (years) Depressed mood or anhedonia Male Female

Drinking incidence Drinking incidence

n % 95% CI n % 95% CI

12–14 No 50,004 6.6 6.3, 6.9 43,907 7.5 7.2, 7.9
Yes 3395 13.4 12.0, 14.9 8205 18.6 17.6, 19.7

15–17 No 34,971 20.5 20.0, 21.1 28,743 21.6 20.9, 22.2
Yes 4451 23.8 22.2, 25.4 8741 29.3 28.0, 30.7

18–20 No 13,727 22.9 22.0, 23.9 13,267 23.7 22.7, 24.7
Yes 1430 31.4 28.3, 34.7 2353 30.4 28.0, 33.0

21 No 3012 50.8 48.3, 53.3 3365 54.3 51.9, 56.6
Yes 290 52.3 43.9, 60.7 484 59.2 53.3, 64.9

22–25 No 4805 6.3 5.3, 7.4 6510 6.5 5.7, 7.5
Yes 430 11.9 8.3, 16.7 699 11.1 8.1, 15.1

26+ No 11,486 0.6 0.4, 0.8 23,260 0.4 0.3, 0.5
Yes 761 0.6 0.3, 1.2 1988 1.1 0.7, 1.8
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with stronger associations for younger and older age groups compared
to the 21-year age groups (i.e., when drinking onset was at its peak).
For males, robust positive associations were observed for 12–14, 15–17,
18–20, and 22–25 year olds, and null associations were observed for 21
and 26+ groups.

Next, we examined the factor structure of the 13 clinical features of
depression among individuals who experienced low mood or anhedonia
in the prior 12 months. Based on results from exploratory factor ana-
lyses using the 10% of sample, a 3-factor model fitted data well for all
sex- and age-subgroups. The three factors/dimensions were (a) neuro-
vegetative problems (‘neurovegetative symptoms’; symptoms i to iv, as
listed in Section 2.3), (b) low mood or energy (‘Mood’; symptoms iv to
ix), and (c) suicide-related thoughts/behaviors (‘Suicide-related’;
symptoms ix to xiii). Of note, “fatigue or loss of energy” and “feelings of
worthlessness or excessive or inappropriate guilt” were allowed to
cross-load on two dimensions. Confirmatory factor analysis showed
good fitness of the 3-factor model for all subgroups using the 90% of
sample (i.e., RSMEA<0.06; CFI/TLI>0.95; SRMR<0.08).

Estimated relationships between the three major depression di-
mensions and drinking onset among individuals with depressed mood
or anhedonia are shown in Fig. 2. We observed similarities and het-
erogeneity across dimensions of depression, across age groups, and
between males and females. Specifically, among individuals with low
mood or anhedonia, the most common pattern linking the three major
depressive dimensions and drinking onset is characterized by positive
associations for Neurovegetative and Suicide-related symptoms and
inverse associations for Mood symptoms. This pattern was observed for
12–14 year old females, 15–20 year old males and females, as well as
22+ males. Among 12–14 year old males, the Suicide-related factor
was positively associated with drinking onset whereas null associations
were found for Neurovegetative and Mood factors. For at-age drinking
onset (i.e., among 21 year olds), null associations were found for all
depressive symptom dimensions and drinking onset among both males
and females.

Supplementary Figure 1 presents odds ratios linking item-level de-
pressive symptoms and drinking onset for each sex- and age-subgroup
among individuals with low mood or anhedonia. Based on the reported
age of onset of first major depressive episode and the first full drink, a
small proportion (0.8%) of individuals had their first major depressive
episode and drinking onset in the same year. (Major depressive episode
preceded drinking onset for the rest of the sample.) Statistical inference
remained the same when these individuals were excluded from ana-
lysis.

4. Discussion

In this study, we found that the direction and strength of depressive
symptoms predicting drinking onset varies across age groups and be-
tween males and females. Specifically, depressed mood or anhedonia
were associated with increased risk of drinking onset among females
and underage males. Among individuals with depressed mood or an-
hedonia, those with neurovegetative symptoms were more likely to
start underage drinking, whereas those with low mood or energy were
less likely to start underage drinking, except for early-adolescent boys
12–14 years of age where null associations were observed. Null re-
lationships were the dominant pattern among individuals 21 years of
age and older. Suicide-related symptoms were positively associated
with underage drinking but not at- or over-legal-age drinking onset.
Our findings underscore the importance of the symptomatic variation in
how major depression manifests when considering its relationship to
risk of drinking onset, and they suggest that this relationship shifts as a
function of development and differs between males and females.

Our results are based on nationally representative samples and
therefore are readily generalizable to US civilian household dwelling
individuals 12 years of age and older. In this study, we used recalled
information about recent onset of drinking (i.e., during the 12 months
prior to the assessment) from cross-sectional surveys to construct
drinking incidence. Two major advantages of this approach are (a) it
minimizes recall bias because participants were only required to recall
whether they took their first full drinking during the past 12 months,
and (b) by excluding past-onset drinkers, we were able to construct
drinking incidence which represented the risk of starting to drink
without any interference from the persistence of drinking (Cheng et al.,
2016a). Particularly useful to this study, we were able to clarify that the
onset of major depressive symptoms precedes the onset of drinking.
Compared to prospective studies, this novel approach has several robust
advantages, including the absence of attrition and the absence of re-
sponse reactivity, both of which can introduce biases and can be in-
fluenced by drinking and depressive symptoms (Cheng et al., 2016a;
Thygesen et al., 2008). Moreover, by combining multiple years of na-
tionally representative data, we are able to produce finely grained sex-
and age-specific estimates.

The study findings are of interest because they demonstrate that
relationships between major depressive symptoms and drinking onset
vary based on (1) phenotypic dimensions (latent constructs), (2) sex,
and (3) age. These findings suggest that the identification of high-risk
individuals for underage drinking should be tailored for boys and girls
and for different age groups. For example, experiencing depressed
mood or anhedonia, the defining feature of depression, strongly pre-
dicted early-adolescent drinking onset. In contrast, depressed mood or
anhedonia does not predict drinking onset at legal age for males.
Among females, the U-shaped relationship between depressed mood or
anhedonia and drinking onset across age groups merits further con-
sideration. Multiple competing mechanisms underlie drinking onset
with complex interplay between genetic and socioenvironmental fac-
tors (Agrawal and Lynskey, 2008). During early adolescence, familial or
psychopathologic influences may play more important roles in drinking
onset, whereas peers and other social forces may exert greater influence
for older adolescents and young adults as drinking incidence sharply
increases and drinking becomes normative (Cheng et al., 2016a,
2016b). The U-shaped curve can be a reflection of this shift in under-
lying mechanisms.

Among individuals with depressed mood or anhedonia, we observed
pronounced heterogeneity across major depressive dimensions in pre-
dicting underage drinking onset. Neurovegetative symptoms are the
most robust positive predictors for underage drinking, whereas low
mood or energy are inversely associated with underage drinking onset
except for early adolescent boys. When parents, teachers, peers, and
clinicians become aware of concurrent weight or sleep changes and
depressed mood or anhedonia among underage individuals, they should

Fig. 1. Association between Depressive Mood or Anhedonia and Newly Incident
Alcohol Drinking. Data from National Survey on Drug Use and Health
2004–2018.
OR, odds ratio; CI, confidence interval.
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be prepared to discuss drinking with underage teens or emerging adults.
Reoccurring suicidal thoughts and behaviors can lead to life-threa-
tening events, and drinking can exacerbate or accelerate these condi-
tions (Schilling et al., 2009). The finding that suicidal thoughts or

behaviors predicted drinking onset among underage individuals sug-
gests that prevention and intervention programs should include
drinking prevention in the curriculum for these teens to prevent life-
threatening events.

Fig. 2. Estimated relationships linking three latent major depressive symptom constructs with drinking onset among individuals with depressed mood or anhedonia.
Data from National Survey on Drug Use and Health 2004–2018.
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Sex differences were observed for early adolescents and post-legal-
age drinking onset. Among early adolescents who experienced de-
pressed mood or anhedonia, positive association was found for neuro-
vegetative symptoms and drinking onset among girls whereas null as-
sociation was observed for boys. This difference is likely to be a result of
an interplay of multiple factors including developmental stages (girls
generally begin puberty earlier than boys), social expectations (e.g.,
self-image, peer affiliation, etc.), and biological differences. Among
post-legal-age individuals with depressed mood or anhedonia, major
depressive symptom dimensions are not predictive of female drinking
onset in these age groups, whereas the association pattern resembled
the one among underage individuals for males. In addition, antecedent
depressed mood or anhedonia was not associated with drinking onset
among males 26 or older whereas it predicted female drinking onset in
the same age group. Given that most individuals in the US have had
their first full drink by the age of 21 (Cheng et al., 2016a), these ob-
served differences are intriguing. Again, these observed differences are
likely rooted in multiple aspects. Post-legal-age is a stage when many
individuals graduate from college and enter the work force, where they
go through significant changes in their social environment. Male- and
female-specific changes may contribute to the observed differential
patterns among those who did not drink until after the legal drinking
age. Future studies that collect a wide range of these social changes are
required to disentangle potential sex-specific pathways for these ob-
served male-female differences. Here, we provide benchmarking po-
pulation estimates to help colleagues in the depression-alcohol field
generate hypotheses.

Our findings should be interpreted with the following limitations in
mind. Of central concern is the observational nature of the study which
precludes any inference of causal relationships. Feedback loops and
potential confounders likely exist between drinking onset and depres-
sion-related variables studied here. Nonetheless, our goal is to in-
vestigate the prediction structure linking depressive symptoms and
drinking onset rather than inferring causal relationships. Of note, we
use ‘predict’ here simply to refer to increased or decreased likelihood of
drinking onset based on the level of antecedent major depressive
symptoms studied here, but not to imply any underlying mechanisms.

Despite a large overall sample size, estimated drinking incidence for
older groups are less precise due to the limited number of newly in-
cident drinkers in the 22 and older group. Therefore, we combined all
individuals 22 years of age and older in the latent variable analysis,
which may mask differences between younger and older adults. Future
studies with an over sampling of adults will provide more insights on
potential differences for adults.

Due to skip patterns in the assessment of major depressive symp-
toms (e.g., anhedonia was not assessed among individuals with de-
pressed mood), we were not able to estimate specific relationships
linking depressed mood or anhedonia with drinking onset, individually.
Future studies without such skip patterns will provide further insights
on this issue. In addition, the 13 additional symptoms were only as-
sessed among those who had depressed mood or anhedonia. Therefore,
the prediction structure linking the 3 dimensions of major depressive
symptoms to drinking onset can only be generalized to individuals who
had experienced depressed mood or anhedonia.

In this study, we assessed the fitness of the 3-dimension depression
measurement model for each sex- and age-subgroup but did not hold
constant the measurement model parameters. That is, we did not for-
mally assess potential measurement invariance of the depression mea-
surement model across sex and age groups. Our focus for this study is
the prediction structure of depressive symptoms and drinking onset for
each sex- and age-group with a parsimonious model to account for in-
tercorrelation between depressive symptoms. Therefore, we consider
measurement invariance to be beyond the scope of the current study.

In sum, we focused on the first milestone of drinking, the onset of
first drink, in this study, and found differential patterns linking ante-
cedent major depressive symptoms with drinking onset across sex, age,

and depressive symptom dimensions. Future studies on the trajectory of
drinking after the first drink can provide more insights about whether
individuals with major depressive symptoms have an accelerated pro-
gression to problematic drinking.
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