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Abstract
Objective—To test whether gender differences in the prevalence of major depressive disorder
differ by longitudinal patterns of alcohol use disorder symptoms.

Method—Data are from a prospective longitudinal study examining a broad range of mental
health and substance use problems. A gender-balanced sample of 808 participants was interviewed
at ages 21, 24, 27, and 30. The sample was divided into subgroups corresponding to longitudinal
patterns of alcohol use disorder derived from latent class growth analysis.

Results—Four patterns of alcohol use disorder symptoms were identified: A “low disorder
symptom” group, a “decreaser” group, an “increaser” group, and a “chronic disorder symptom”
group. Rates of depression were significantly higher for females only among those with a pattern
of chronic or decreasing alcohol disorder symptoms.

Conclusions—Elevated rates of depression among females in young adulthood may depend on
patterns of co-occurring alcohol disorder symptoms. Practitioners should pay particular attention
to signs of chronic alcohol use disorders and associated risks for depression among young adult
women.

1. Introduction
In the United States, 16.2% of adults age 18 years or older were estimated to be diagnosed
with lifetime major depressive disorder [1]. Depression imposes a considerable toll at both
personal and societal levels. In an international study, depression was classified among the
leading causes of disease burden and was projected to be the single leading cause by 2020
[2], indicating that depression is a major clinical and public health concern.
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Depression has been found to co-occur with problem drinking in clinical as well as
community samples [3-5]. Using a nationally representative sample of the US adult
population, Hasin and Grant [6] reported that the odds of depression among those who
reported alcohol dependence in the past 12 months was over 4 times greater than among
those who reported no alcohol dependence. Other studies suggest that the link between
alcohol use and depression may vary by the level or severity of alcohol consumption.
Rodgers et al. [7] reported that depression scores were higher among non-drinkers and
heavy drinkers, compared to lower level drinkers. Skogen [8] found that moderate drinking
did not significantly elevate the risk of clinical depression, whereas heavy drinking (above
the 95th percentile) did significantly increase this risk (odds ratio = 1.43).

An important clinical consideration, which has not been widely investigated in extant
depression literature, is the likelihood that most people will experience changes in level of
alcohol involvement over their life course. Studies have especially documented longitudinal
changes in alcohol use during young adult development. On average, alcohol use tends to
increase during young adulthood [9], especially from ages 18 to 25 [10]. However, around
this average there is great heterogeneity in drinking patterns from adolescence throughout
young adulthood [11-14]. For example, many young people experience problem drinking
early on but then appear to “mature out” of this behavior [15]. Yet, there remains a
substantial number of young adults who will experience persistent [16-18] or escalating [19]
alcohol use problems throughout adulthood. Many others will abstain from alcohol use or
drink moderately without associated problems. Few studies examining depression have
accounted for such heterogeneity in longitudinal changes in alcohol involvement exhibited
by young adults.

A large body of research examining depression has revealed gender differences. Women are
at increased risk for having a lifetime occurrence of major depression [20], being diagnosed
with major depression in the preceding 12 months [1], and experiencing chronic major
depression disorder [21] compared to men. A few studies have provided empirical evidence
suggesting different levels of alcohol involvement are a potential explanation for gender
differences in depression. Rodgers et al. [7] reported estimated marginal means of
depression scores for men and women by 5 different levels of alcohol consumption,
including nondrinkers, occasional drinkers, lower level, higher level, and hazardous/harmful
level. In this study, women who were classified as being at the hazardous/harmful level were
reported to have the highest depression scores. Along this line, gender differences in
depression, with women reporting higher depression scores, were most prominent at the
hazardous/harmful alcohol consumption level, although a statistical test for this gender
difference was not provided [7].

Using cross-sectional data, Goldstein and Levitt [22] also classified their sample into 3
alcohol consumption subgroups: a minimal consumption group, a moderate consumption
group, and a heavy consumption group. Next, they examined the relation of these alcohol
subgroups to the lifetime prevalence of depression for women and men. Gender differences
in depression were most evident in the heavy consumption group, where the prevalence of
major depression diagnosis was 44% for women and 16.1% for men. In the moderate
consumption group, the prevalence was 30.3% and 18.8%, respectively, whereas in the
minimal consumption group, the prevalence was 24.6% and 22.8%, respectively. Along this
line, Goldstein and Levitt concluded that the drinking group variable was significantly
related to lifetime prevalence of depression only among women. These prior investigations
suggest a possible role of different levels of alcohol problems in gender differences in
depression. However, these studies did not directly address the question of whether
longitudinal change in alcohol involvement, common among young adults, can help explain
elevated depression rates among females.
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Given substantial heterogeneity in alcohol use patterns across young adulthood and variation
in gender differences in depression by level of alcohol problems, the current study seeks to
examine the degree to which young adult alcohol use patterns may account for gender
differences in depression. Two main research questions are addressed:

a. Is the number of depressive episodes associated with longitudinal patterns of
alcohol use disorder symptoms in young adulthood? We expect significant
differences in depressive episodes across alcohol use patterns in line with prior
studies reporting substantially higher rates of depression among heavy drinkers [6].

b. To what extent do patterns of alcohol use in young adulthood account for gender
differences in depression? We hypothesize greater gender differences in depression
among those with patterns including more alcohol disorder symptoms, in line with
prior studies of gender and co-occurrence of depression and heavy alcohol use.
However, we are aware of no prior studies examining the interaction between
gender, depression, and longitudinal alcohol use patterns in young adulthood.

2. Methods
2.1. Sample

Data are from the Seattle Social Development Project (SSDP), a longitudinal study
examining a broad range of behavior, health, and mental health outcomes. In September
1985, 18 Seattle elementary schools were identified that overrepresented students from high-
crime neighborhoods. The study population included all fifth-grade students in these schools
(N = 1053). From this population, 808 students (77%) consented to participate in the
longitudinal study and constitute the SSDP sample. Analyses presented here focus on adult
data collected at ages 21, 24, 27, and 30. Prior to age 18, parents of study participants
provided consent (and the SSDP child provided assent) that was informed, voluntary, and
written. At each assessment since age 18, the SSDP participant him/herself provided
informed, voluntary, and written consent to participate. All data collection procedures have
been approved by the University of Washington Institutional Review Board.

Fifty-one percent of the sample is male. The sample includes European Americans (47%),
African Americans (26%), Asian Americans (22%), and Native American (5%). Sample
retention rates have been consistently high; out of those still living (18 participants were
deceased by age 30), 91% (n = 719) of respondents participated in interviews at age 30.

2.2. Measures
2.2.1. Major depressive episodes (ages 21 through 30)—Measures of past-year
major depressive episode were assessed using the Diagnostic Interview Schedule (DIS) [23]
at ages 21, 24, 27, and 30. The DIS has been demonstrated to be valid and reliable in studies
of psychiatric disorders among adults [24-27]. Those meeting the diagnostic threshold in the
past year prior to each interview were assigned a 1 at each age, and 0 otherwise. These
dichotomized measures were summed into a single measure reflecting the number of
interview times the participant had met past-year DSM-IV diagnostic threshold at ages 21,
24, 27, and 30 (potentially ranging from 0 to 4 times) to tap into the persistence of
depression across the study points. Of note, measures of manic episodes were not available
at all study waves precluding the screening out of those with bipolar disorder.

2.2.2. Alcohol use disorder symptoms (ages 21 through 30)—Also assessed using
the DIS, measures of alcohol use disorder symptoms were computed at ages 21, 24, 27, and
30 by combining the number of DSM-IV [28] alcohol abuse and dependence criteria met at
each age in the past 12 months. Consistent with other recent studies [29-31], our alcohol use
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disorder measure assessed symptoms rather than the presence or absence of a disorder
diagnosis, thus including sub-threshold alcohol use problems that many young adults
experience. Reliabilities of these alcohol use measures (Cronbach’s α) at ages 21, 24, 27,
and 30 were .75, .77, .84, and .83, respectively. Although 11 symptoms were possible (4 for
abuse; 7 for dependence), the measures were recoded to 0, 1, 2, 3, 4, or 5 or above since few
participants exceeded this range.

2.3. Analysis
To explore the possibility that young adults in this sample followed different trajectories of
alcohol use disorder symptoms, a series of latent class growth analyses (LCGA) were
estimated using Mplus 5.21. LCGA, a mixture modeling approach for longitudinal data,
assumes that a population includes distinct subgroups or classes of trajectories that can be
identified using iterative procedures [32, 33]. The number of trajectory classes was chosen
by consideration of model fit statistics, sufficient class sizes, and the theoretical
meaningfulness of the solution. To address concerns about potential local optima [34], the
number of random starts was increased to 2000 and the second stage of optimization
increased to 50. Missingness in the data was handled with full-information maximum
likelihood estimation in Mplus [35-37]. Readers interested in more details about mixture
model building strategies, including fit statistics and estimation processes, are referred to
prior studies [for example, 32, 33, 34, 38-41].

After selecting the optimal model representing trajectories of alcohol use disorder symptoms
in young adulthood, we examined whether the mean number of depressive episodes varies
across patterns of alcohol use disorder symptoms using regression and a post hoc test for a
linear combination of regression parameters in STATA 10. Gender differences in depression
within each subgroup of alcohol use disorder symptoms were also examined using
regression and a post hoc test.

3. Results
3.1. Trajectories of alcohol use disorder symptoms

To identify patterns of alcohol use disorder in young adulthood, we first examined single-
group growth curve models to determine the overall shape of the full-sample trajectory (e.g.
intercept only; intercept and a linear slope; intercept, a linear slope, and a quadratic term;
and a latent basis model) as recommended by Ram and Grimm [39]. Single-group growth
curve results supported the intercept and a linear slope model for the latent class growth
analysis models. Accordingly, a series of latent class growth analysis models with an
intercept and a linear slope were estimated, ranging from 2 to 6 classes. BIC, SABIC, the
Lo-Mendell-Rubin Adjusted Likelihood Ratio Test, and the Bootstrapped Likelihood Ratio
Test each indicated that the model fit improved through the 4-class solution, but not always
through the 5-class solution (see Table 1). Entropy was .73, which is between a medium (.
60) and a high (.80) entropy value [42]. The 4-class solution also provided conceptually
meaningful and distinct subgroups. Thus, the 4-class solution was accepted as providing the
most optimal model fit to the data and parsimonious conceptual interpretation.

Figure 1 shows the 4 alcohol disorder trajectory groups. Two groups had multiple alcohol
disorder symptoms at age 21, but one, a “chronic disorder symptom” group (21%), persisted
with multiple symptoms through age 30, while the other, a “decreaser” group (23%),
declined in symptoms through age 30. Two other groups had almost no symptoms of alcohol
use disorders at age 21. A large “low disorder symptom” group (49%) reported few
symptoms of alcohol use disorder consistently from age 21 to 30, while a relatively small
“increaser” group (7%) reported a growth in symptoms from age 21 to 30. Males and
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females were distributed differently within each trajectory group: 75% of the chronic
symptom group was male. Conversely, about 38% of the low disorder group was male.
About 55% of the decreaser group was male and about the same percentage of the increaser
group was male.

3.2. Patterns of alcohol use disorder symptoms and depression
We first tested for whether the mean of depressive episodes varies by the patterns of alcohol
use disorder by creating dummy variables to represent the alcohol subgroups (with the low
alcohol disorder symptom group as the referent), and then regressing the depression measure
on these dummy variables.

The average rate of depressive episodes for the full sample was .55 (SD=.88) from age 21 to
30. The chronic and decreasing alcohol disorder group averaged nearly double the rate of
depressive episodes (.78 and .70, respectively), compared with the low disorder group (.39).
The increaser group averaged .42. Post hoc tests showed that the low disorder symptom
group had fewer depressive episodes on average than the chronic disorder symptom group
(F = 24.15, p-value < .05) and the decreaser group (F = 15.87, p-value < .05). However,
there was no group difference found in depression between the low disorder symptom group
and the increaser group. The chronic disorder symptom group reported more depressive
episodes on average than the increaser group (F = 7.41, p-value < .05). However, the chronic
disorder symptom group did not differ from the decreaser group in depression. The increaser
group showed a lower depression rate than the decreaser group (F = 4.55, p < .05). In sum,
these analyses indicated that the mean of depressive episodes varied by the longitudinal
patterns of alcohol use disorder symptoms in young adulthood.

3.3. Patterns of alcohol use and gender difference in depression
We first examined generally whether gender differences exist in the association between
depression and alcohol problems by regressing a dichotomous adult depression measure
(any major depressive episode from age 21 to 30 = 1, else = 0) on the average number of
alcohol use disorder symptoms from age 21 to 30, gender, and their interaction. These
analyses found a stronger overall association between depression and alcohol problems for
females than males (β for the interaction term = .43, p <.05). Further analyses examined
gender differences over time in the comorbidity of depression and alcohol problems by
regressing past-year major depressive episode on alcohol use disorder symptoms, gender,
and their interaction at ages 21, 24, 27, and 30, respectively. A significant interaction effect
(β for the interaction term = .28, p-value <.05) was found at age 27, indicating greater
comorbidity for females than males. No interaction effects were found at the other ages.
These preliminary analyses showed evidence for a stronger association between depression
and alcohol problems for females than males, though not consistently over time.

Next, gender differences in depression within each subgroup of alcohol use disorder
symptoms were examined by regressing the depression measure on the dummy variables
representing the alcohol subgroups, gender, and their interaction terms. Although women
reported significantly more depressive episodes overall than did men from age 21 to 30 (.64
vs. .46, respectively, p < .05), within trajectory groups women were significantly higher in
rates of depression only among those with a pattern of chronic or decreasing alcohol
disorder symptoms (F = 23.74, p < .05 and F = 7.22, p < .05, respectively), as shown in
Figure 2. No significant gender differences in depression were found in the low alcohol
disorder group or the increasing group.

Finally, we conducted a sensitivity analysis to examine if similar patterns of gender
differences in depression across alcohol subgroups were evident when considering
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depression only at age 30. This analysis aimed to address the concern that the relationships
found are mostly attributable to depression at age 21 co-occurring with higher rates of
alcohol disorder for women. The substantive findings remained unchanged.

4. Discussion
Diverse patterns of alcohol use disorder symptoms were found among this community
sample of young adults, and depressive episodes were strongly associated with these
patterns. These findings were largely in line with prior studies and our initial expectations
that higher rates of depression would be associated with alcohol use patterns consistent with
a greater number or more chronic disorder symptoms [7, 8]. Interestingly, those with a
decreasing alcohol use pattern were similar to those with more chronic disorder symptoms in
their depression, whereas those with an increasing alcohol use pattern were similar to the
low disorder group in their depression.

Also consistent with prior research, women consistently reported more depressive episodes
overall than did men. However, the central finding of the present study was that anticipated
gender differences in depression were only found among those reporting a pattern of
decreasing or, especially, chronic alcohol use disorder symptoms, but not in the low disorder
and increasing groups. These findings suggest that patterns of alcohol use in young
adulthood may be an important moderator of gender differences in depression. Problem
drinking patterns which are elevated in the early 20s, characteristic of the chronic and
decreasing groups, may be more detrimental for young women’s depression than for young
men’s depression.

Why might these patterns of alcohol use disorder in particular exacerbate gender differences
in depression? Studies examining the reasons people drink in their early 20s, that have noted
differences between young men and women, may help inform these findings. Males at the
beginning of young adulthood are more likely to report using alcohol to “get high” or for
social reasons, compared to their female counterparts [43]. In another study, drinking to
“feel high” was found to be related to alcohol-related problems among college males but not
among college females [44]. In contrast, among college females, Marczinski [45] found that
drinking behavior was more strongly related to cognitive or emotional reasons such as
feeling anxious, nervous, or lonely. Capraro [46] concluded that alcohol use among males
transitioning to young adulthood may reflect socialized beliefs about the role of alcohol in
the lives of young men, whereas young women’s alcohol use may be more closely related to
proximal emotions. Together, these studies suggest that elevated alcohol use in the early 20s
may be differentially associated with depression for young men and women.

As noted, although the depression rate was higher among women than men in the increaser
group, no significant gender difference was found among young adults in this group; that is,
among those with fewer alcohol disorder symptoms in the early 20s but elevated symptoms
later in the study period. One possible explanation for this is that the triggers for problem
drinking become more similar for males and females in their late 20s and early 30s. Lemke
[47] reported that adult men and women reported similar drinking reactivity to stressors, and
another study found that males and females in their 30s experienced similar levels of
stressful life events overall [48].

Limitations of the study should be noted. First, measures were based on participants’ self-
reports, potentially raising concerns about response bias for alcohol use [49] and/or
depression [50]. Second, the classes we have identified may be specific to our sample,
potentially limiting the generalizability of the present findings. Finally, the increaser group
had relatively few participants, potentially limiting power to detect gender differences
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within this trajectory group relative to other groups. However, the magnitude of the gender
difference in depression in the increaser group was less than that in the decreaser or the
chronic group.

This study also has important strengths. It used prospective data across 4 time points from
ages 21 through 30 that included diagnostic assessments of major depressive episodes and
alcohol use disorder symptoms in young adulthood. Dynamic changes in diagnostic criteria
for alcohol use disorder were modeled across these time points, allowing for identification
of unique subgroup trajectories of problem alcohol use. The gender-balanced sample
provided opportunities to explore important differences between young adult men and
women. We are aware of no other studies using prospective, longitudinal, diagnostic data
and these dynamic modeling methods to examine the interrelationships of depression,
symptoms of alcohol use disorders, and gender.

The present findings suggest that specific interventions targeting young women’s early
problem drinking may be particularly indicated for prevention efforts addressing young
adult depression. It should be noted that women with alcohol problems receive less services
for these problems compared to men. For instance, Roeloffs [51] reported that of patients
being involved in hazardous drinking, 25.5% of male patients and 4.5% of female patients
received counseling about alcohol use. This disparity in services may partly reflect higher
prevalence rates of problem drinking and alcohol use disorder symptoms among men. As a
consequence, alcohol problems may be more readily recognized in men by clinical
practitioners. The present study stresses the need for clinicians and other practitioners to pay
particular attention to earlier signs of problem drinking among young women and associated
risks of comorbid depression, as well as the need to develop appropriate preventive
protocols that recognize unique risks for women and men.
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Figure 1.
Alcohol use disorder symptoms trajectories
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Figure 2.
Depressive episodes by alcohol use disorder symptoms subgroups and gender
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