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Alcohol use and depression are well-documented to be highly correlated, with adolescent alcohol
use predicting adult depression. However, the rate of developing depression after alcohol
initiation, and factors that reduce the rate of development, are under researched. Higher social
support is independently linked to reduced alcohol use and reduced depression, suggesting that it
may slow the rate of developing depression after alcohol initiation. We used data from five years
of the accelerated longitudinal cohort National Consortium on Alcohol and Neurodevelopment in
Adolescence (NCANDA) study (beginning 2012), participants of which were recruited from five
sites across the United States (University of California San Diego, Duke University, Oregon
Health & Science University, University of Pittsburgh, SRI International). NCANDA
participants (n=831, aged 12-21, 51% female at baseline) were recruited to mirror national-
level representation regarding race, ethnicity, and sex, oversampling for participants with family
histories of problematic alcohol use. Survival analysis was applied to estimate the typical time
(i.e., months) to depression onset (i.e., CES-D-10 score of 10 or higher) following age at alcohol
use initiation (i.e., first alcoholic drink), age at first regular drinking period (i.e., first period of

drinking at least once a week), and age at first binge drinking episode (i.e., first time consuming



at least 4 or 5 drinks in one period). Moderation by social support was tested across models to
determine the extent to which social support might buffer the rate of heterotypic transition.
Participants who drank before experiencing depression were included (n=509, female=255,
Mage=16.98). Higher social support was associated with a seven percent decreased rate of
reaching the CES-D-10 threshold for depression after the first drink (HR 0.93, 95% CI [0.88,
0.98], p=0.001) and the first binge drinking episode (HR 0.93, 95% CI [0.87-0.98], p=0.009), but
not the first regular drinking period or after controlling for demographics. Women reached
depression significantly more quickly than men after the first drink (HR 0.57, 95% CI [0.4,
0.82], p=0.002) and the first binge drinking episode (HR 0.55, 95% CI [0.36, 0.85], p=0.006). As
such, people with lower social support during the period following early drinking are not just
vulnerable to experiencing depression, but they may also experience a faster onset and thus more
long-term consequences (i.e., longer period of depression, additive or cascading symptoms).
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Introduction

Both alcohol use and internalizing problems are highly prevalent among young people.
About one quarter of adolescents consume at least one full drink of alcohol by age 15, with 14
percent binge drinking when they drink.1-2 Additionally, rates of depression are similar, with an
estimated 17 percent of adolescents reporting at least one major depressive episode in 2020.3
Both heavy alcohol use and depression cost individuals and the government alike. In addition to
negative outcomes for people with depression or excess drinking (e.g., healthcare expenses,
troubles with the law, and suicide—the fourth leading cause of death in adolescents), the United
States spent $223.5 billion on excessive drinking in 2006 and $71 billion to treat depression,
according to a 2013 study.*" Despite their prevalence as distinct problems with separate
etiologies and consequences, alcohol use problems and depression often emerge in the same
person. Sixty-four percent of people with problematic alcohol use (e.g., high frequency,
dependence) experience depression, and lifetime incidence of depression correlates with higher
levels of alcohol use.®15

One challenge for addressing these problems and their co-occurrence is that they often
differ over time and across individuals. For example, the prevalence of depression appears higher
in women than men, whereas men drink alcohol at higher volumes and binge drink more often
than women.-3 Women also have more co-occurring and persistent depression and alcohol use
problems, and the consequences tend to persist longer in women than men.8-2° Similarly, forms
of problem alcohol use differ across ethnic groups. National surveys indicate that non-Hispanic
White adults are more likely to drink heavily, but Hispanic people may be more likely to drink
more frequently.?-??> Depression also seems to vary based on background, seeming to be lowest

in men and non-Hispanic Asian adults. However, minority populations and people in a lower



socioeconomic status (SES) are less likely to report psychological distress, so these results could
be skewed.?>2> Accounting for demographic variation in comorbid symptoms and the risk and
protective factors that modulate them is necessary to understand the links between sets of
symptoms and the problems that accumulate as they interact over time.

To slow the rates of onset and accumulation of problems related to excess drinking and
depression comorbidity, it is paramount to identify protective factors that reduce the rate of
transition from early development of one problem to subsequent escalation of another (i.e., the
rate of accumulation of depression symptoms following initial alcohol use or binge drinking).
One malleable target that could buffer the effect of alcohol use on depression is social support, or
an individual’s appraisal of the emotional support available to them (i.e., who they can rely on,
how satisfied they feel with the support).?® Past studies show that peers have a particularly strong
influence at earlier ages, and higher levels of social support are associated with reduced
frequency and quantity of drinking.?’-3! Higher perceived social support is also associated with
lower depressive symptoms, whereas lower social support is associated with higher likelihood of
depressive symptoms.32-4% Social support has been shown to cross-sectionally moderate the
relationship between alcohol use problems and depression as well, suggesting that it may also
affect the rates of developing these negative outcomes.*

Alongside alcohol use problems and depression symptoms, the type and function of
social support varies naturalistically across time (i.e., developmental periods)*?>” and individuals
(e.g., by gender or other demographic characteristics).*-5° For example, people who begin
drinking at an earlier age experience higher levels of depression, which some suggest could be
due to higher levels of social isolation because of their drinking.'®-7 In addition, girls tend to turn

to social support as a method for coping whereas boys tend to rely on other activities (e.g.,



sports).5%-52 Some cultures may promote more social support seeking than others as well. For
example, Hispanic adolescents may be encouraged to seek social interactions when experiencing
a conflict while Asian American people are less likely to seek support.53-5* Given the differences
in social support seeking behavior across demographic groups, we expect to see differences in
the effects of social support on depression after alcohol initiation as well. Importantly, within and
between person differences in social support may account for the rates of transition from alcohol
use to depression.

Few studies that examine the relationship between alcohol and depression have evaluated
the rates of developing depression following markers of alcohol use and whether social support
alters this trajectory. The current study used data from a large longitudinal study tracking alcohol
use and depression symptoms in tandem with perceptions of social support at regular intervals
from early adolescence (i.e., when alcohol use initiation commonly occurs) to young adulthood
(i.e., when rates of both alcohol use and depression typically escalate). Specifically, time-to-
event analysis was applied to measure the impact of social support in buffering the rate of onset
of the first depression symptom following age at alcohol initiation (i.e., first drink, first regular
drinking period, first binge drinking episode). Mapping the amount of time it takes for problems
to accumulate as a function of a protective factor like social support can help us draw
conclusions about whether and to what degree preventative efforts reliant on that support could
be helpful for guiding interventions.

Primary hypothesis: Social support is expected to moderate the rate of accumulating

depression symptoms after alcohol initiation, with more social support slowing the rate of
depressive symptom onset.

Methods



Participants

Longitudinal data from the National Consortium on Alcohol and Neurodevelopment in
Adolescence (NCANDA) study were used for the present analyses. NCANDA aims to map the
effects of alcohol on adolescent development through use of annual multimodal analysis across
neuroanatomical scans, clinical interviews, self-reports, and neuropsychological assessments.
NCANDA purposefully oversampled participants who were at risk for alcohol use (e.g., family
history of alcohol use) and recruited nationally-representative samples regarding race, ethnicity,
and sex. Participants were contacted for follow-ups via information they gave at baseline (e.g.,
email, phone). After baseline, follow-up rates from year to year were 93%, 88%, 85%, 79%.
Using an accelerated longitudinal design, participants were initially recruited across multiple
ages (12-21), oversampling for ages that typically precede the point of alcohol use initiation (i.e.,
aged 12-15). As a result, 83% of participants did not have prior alcohol experience.>® At
baseline, NCANDA recruited (n=831) participants across five sites in the United States (i.e.,
Duke University, Oregon Health & Science University, SRI International, University of
California San Diego, and University of Pittsburgh). Recruitment by school announcement,
public notice, and telephone call began in 2012 and ended in 2013. Participants completed
assessments annually, in-person. Only participants who drank before experiencing depression
(n=509) were retained in our models (Table 1).
Measurements
Alcohol

The Customary Drinking and Drug Use Record (CDDR) was administered annually to
assess alcohol use. The CDDR has been found to have good internal (0.63-0.90) and test-retest

(0.83) reliability for measuring alcohol use.%® This study extracted the age at first drink, age at



first regular drinking period (defined to participants as drinking at least once a week), and age at
first binge drinking episode (defined to participants as 4 or more drinks for women and 5 or more
drinks for men in one time period). We removed obvious data entry errors (i.e., decimal points in
incorrect places) and averaged their ages across timepoints to get the most accurate age of
onset.>’
Depression

The 10-item Centre for Epidemiological Studies Depression Scale (CES-D-10), a shorter
version of the CES-D screening tool, was administered annually to measure major depressive
disorder symptoms and diagnosis. The CES-D has high internal consistency (0.85) and adequate
test-retest reliability (0.45-0.70) in adults and adolescents, with the CES-D-10 matching on well
to the 20-item version (kappa=0.97).%8-61 Higher scores on the CES-D-10 correspond to higher
severity of symptoms, with a cutoff of 10 being the accepted threshold of significant likelihood
of depression.
Social Support

Social support was assessed annually using the Social Support Questionnaire-6 (SSQ6), a
6-item version of the longer SSQ that shows high internal reliability (0.90-0.93).26 The SSQ6
asks, “Do you have someone whom you can really count on to be dependable when you need
help?” and, “Do you have someone whom you can count on to console you when you are very
upset?” In addition to listing each persons’ initials and their nature of their relationship,
participants indicated how satisfied they feel with both forms of support.
Statistical Methods

Survival analysis was applied to estimate the degree to which social support reduces the

time to onset of first depression following earlier alcohol initiation. First, we assessed



proportional hazards to determine whether the Cox model was appropriate. We found that the
relative risk was the same over time for all models and that we could therefore use Cox models.
Separate Cox proportional hazard models were estimated for each of our initial and outcome
events, resulting in three tests to evaluate how social support moderates the rate of developing
depression (e.g., CES-D-10 score of 10 and greater) following the age at consumption of the first
alcoholic drink, age at the first regular drinking period, and age at the first binge drinking
episode, controlling for sex, race and ethnicity, and parent and participant SES (Figure 1).
Participants who did not experience depression by the last time point were included and censored
(i.e., retained in the model despite not reaching the outcome event in the observation window).®?

To estimate the effects of social support as a time-dependent moderator, participant data
(e.g., SSQ6, CES-D-10, alcohol use) was analyzed using time points from all five years rather
than collapsing the scores together as an average. Across all measurements and time points, an
average of 15.73% of CES-D-10 measurements were missing, 8.7% of SSQ6 measurements
were missing, and 27.2% of youth SES measurements were missing. All demographic
information was collected at baseline and was not missing, and only participants who drank were
selected and thus no alcohol use measurements were missing. To address missingness, the
method with the least amount of bias for longitudinal survival analysis—Multivariate Imputation
via Chained Equations (MICE)-was used to impute missing values.®*-¢” To correct for multiple
tests, a Bonferroni correction was applied such that only p-values less than 0.017 are interpreted.
Results
Descriptive Statistics

Of 613 participants who ever drank (range: 12.93-26.34 years old), 104 were excluded

due to developing depression before they drank. Compared to included participants, excluded



participants experienced depression earlier (i.e., age 16.55 vs age 18.33) while they consumed
their first drink later (i.e., age 18.21 vs age 16.47), experienced their first regular drinking period
later (i.e., age 19.16 vs age 18.78), and engaged in their first binge drinking episode later (i.e.,
age 18.32 vs age 17.79).

Of all included and excluded participants who drank, 327 (53.34%) endorsed reaching the
CES-D-10 threshold of depression. For those who experienced initial depression after alcohol
use initiation (i.e., included participants), the median time from initiation to first depression
episode was 33.8 months (CI [30.2, 36.2]) following the first alcohol drink, 24.4 months (CI
[20.2, 28.4]) following the first regular alcohol drinking period, and 27.6 months (CI [25.1,
31.3]) following the first binge drinking episode.

Main Effects

Higher levels of social support were associated with a significantly slowed rate to
depression compared to lower levels after alcohol initiation. One unit increases in the social
support measure (i.e., SSQ6) were associated with corresponding seven percent decreases in the
rate of reaching the CES-D-10 threshold for depression after consuming the first alcoholic drink
(HR 0.93 95% CI [0.88, 0.98], p=0.001) and engaging in the first binge drinking episode (HR
0.93, 95% CI [0.87-0.98], p=0.009) (Figure 2). These results indicate that participants with
higher levels of social support have a more delayed rate of developing depression after the first
drink and first binge drink. However, these effects did not apply for the first regular drinking
period (HR 0.97, 95% CI [0.9, 1.04], p=0.355), and they did not hold once controlling for
demographics (HR 0.95, 95% CI [0.89, 1], p=0.071) (Table 2).

Covariate Effects



After adjusting for social support effects, men were slower to develop depression (CES-D-
10) than women following both alcohol initiation (HR 0.57, 95% CI [0.4, 0.82], p=0.002) and
the first binge drinking episode (HR 0.55, 95% CI [0.36, 0.85], p=0.006), even after adjusting for
variation due to race, ethnicity, and education. More specifically, one unit increases in the social
support measure (i.e., SSQ6) were associated with corresponding 43 and 45 percent decreases in
the rate of reaching the CES-D-10 threshold for depression for men compared to women after
consuming the first alcoholic drink and engaging in the first binge drinking episode, respectively.
In addition, we noticed covariate effects in Hispanic populations and individuals with more
educated and more educated parents, although this sample did not have enough power to
adequately test these differences (Table 2).
Covariate Moderation Effects

Because the sex differences that we saw could be due to systematic differences in social

support in men and women, we mean centered the SSQ6 scores for men and women separately
and ran the same analyses for each of the three models. While social support significantly
moderated the effect in women after the first drink (HR 0.92, 95% CI [0.87, 0.98], p=0.008), it
did not after the first regular drinking period or the regular binge drinking episode (Table 3).

Results did not hold after adjusting for covariate effects and were non-significant for men.

Discussion

While social support generally slowed the rate of depression onset after alcohol use
initiation, demographic variation (e.g., gender differences) may have stronger utility for
predicting naturalistic rates of depression onset. Women experienced a faster time to depression
than men after the first drink while social support moderated the effect and, as such, social

support interventions might be especially effective for women who begin drinking.



Interpretation

People who initiate alcohol use earlier tend to reach depression more quickly. However,
people with higher levels of social support have a delayed onset of depression while those with
lower supports are at a significantly higher risk of earlier onset. Therefore, people who have
lower levels of social support may benefit from early targeted prevention measures that can be
taken in clinical, educational, and policy settings. Using information such as the median time at
which people reach depression after drinking (i.e., 20-30 months) and the knowledge that people
begin drinking at an average age of 19, public health policies and individualized preventative
measures can harness social support to reduce the rate of developing depression after alcohol
initiation, particularly in women. Schools and other educational programs — which inherently
facilitate social contact — can use this information to inform adolescents and young adults about
measures they can take to preventatively protect themselves against depression and may even be
able to offer specific social connection programming that mitigates the accumulation of alcohol
use problems. As undergraduates have higher rates of binge drinking, college mental health
services can also suggest social support preventative measures for people who may be at an
increased risk for depression after drinking.

On a more individual level, clinicians could use this information to improve treatment.
As results suggest that women are more at risk for experiencing depression after they begin
drinking, clinicians should suggest that the client reach out to their support system
preventatively. This research sets the stage for early prevention efforts and could provide key
insights for tailoring treatment regarding alcohol and depression that can be incorporated in both
wide-scale policies and individual settings.

Limitations



While the sample was tracked longitudinally, retrospective reporting techniques used via
questionnaires and interviews may have led to unknown biases in estimation of these effects. For
example, depression on the CES-D-10 was reported based on experiences in the previous two
weeks which may lead to inaccuracies with recall and incomplete coverage of all experiences
that occurred in the time lapses between assessments. The power in this sample also limited
conclusions that could be made about the effects across demographic groups, although they set
the stage for meaningful subsequent studies.

Future Directions & Conclusions

While this study characterizes the effects of social support on the rate of transition from
alcohol initiation to depression, studies suggest that alcohol use can also increase after
depression is first experienced.%87° Thus, analyzing the relationship in the other direction (i.e.,
rate of transition from depression to alcohol use problems) using well-powered data would allow
us to further characterize how social support affects the relationship between depression and
alcohol use in a more heterogeneous manner. In addition, assessing this relationship at a
momentary level (i.e., daily) would capture intricacies that annual design might miss. Finally,
while nationally-representative samples provide key information about these constructs,
replicating this study in racially diverse datasets would allow for increased generalizability and

more inclusive implications.
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Figures

Figure 1: Moderation Model
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Each model tested the impact of social support on the time between first alcohol use (first drink, regular drinking
period, binge drinking episode) and first depression (CES-D-10 score of 10 or greater).

Figure 2: Effect of Social Support on Risk of Depression after First Drink
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Participants with higher levels of social support have a slower rate to the first CES-D-10 threshold than those with
lower levels of social support. A one-unit increase in the SSQ6 measurement is associated with a 7% decreased rate
of developing depression. The dashed line represents the median survival time for each level of social support (i.e.,



low, medium, high). *The figure above uses three sub-categories of the SSQ6 for visualization purposes only;

models were calculated using the raw, continuous SSQ6 scores.

Tables

Table 1: Sample Characteristics of Analyzed Participants.

Modell* Model2* Model3*

N(%) N(%0) N(%0)
Male 254(49.9) | 114(55.6) | 180(52.5)
Female 255(50.1) | 91(44.4) 163(47.5)
Native American/American Indian | 0(0) 0(0) 0(0)
Asian 33(6.5) 13(6.3) 22(6.4)
Pacific Islander 3(0.6) 1(0.5) 2(0.6)
Hispanic or Latino 63(12.4) 18(8.8) 37(10.8)
African American/Black 43(8.4) 18(8.8) 28(8.2)
Caucasian/White 389(76.4) 164(80) 269(78.4)
Other 41(8.1) 9(4.4) 22(6.4)
Censored 224(44) 87(42.4) 138(40.2)

M (SD) M (SD) M (SD)
Baseline Parent SES 16.29 (2.46) | 16.63 (2.36) | 16.56 (2.31)




Youth SES 12.87 (1.33) | 12.93 (1.18) | 12.86 (1.21)

Baseline Age 16.98 (2.36) | 17.78 (2.12) | 17.28 (2.23)

This table describes sample characteristics for eligible participants who were included in the analysis. “Modell =
first drink to first CES-D-10 threshold; Model2 = first regular drinking period to first CES-D-10 threshold; Model3
= first binge drinking episode to first CES-D-10 threshold.

Table 2: Moderation Results.

Base Model | Complex Sex Race Ethnicity Parent Participant
SSQ6 Score Model HR (%A) | HR (%A) HR (%A) SES SES
HR (%A) SSQ6 [95% CI] [95% CI] [95% CI] HR (%A) HR (%A)
[95% CI] Score (p-value) (p-value) (p-value) [95% CI] [95% CI]
(p-value) HR (%A) (p-value) (p-value)
[95% ClI]
(p-value)

+

1+(0.93 (-7%) |0.95 (-5%) |0.57 (-43%) |0.93 (-7%) |2.97 (+197%)|0.96 (-4%) [0.79 (-21%)
[0.88,0.97] |[0.89, 1] [0.40,0.82] |[0.77,1.13] |[1.88, 4.67] |[0.89, 1.03] |[0.70, 0.89]

(p=0.001)* |[(p=0.071)  |[(p=0.002)* |(p=0.471) [(p<0.001)* |[(p=0.288) |(p<0.001)*

2+(0.97 (-3%) [0.98 (-2%)  |0.74 (-26%) |0.96 (-4%) |3.45 (+245%)|0.92 (-8%) |0.82 (-18%)
[0.90,1.04] [[0.90,1.07] |[0.45,1.23] |[0.71,1.31] |[1.71,6.99] |[0.82, 1.02] |[0.69, 0.98]
(p=0.355)  |(p=0.671)  |(p=0.240) |(p=0.811) |(p<0.001)* |(p=0.097) |(p=0.026)

F

3*]0.93 (-7%) [0.95(-5%) [0.55 (-45%) [0.93 (-7%) |3.30 (+230%)0.88 (-12%) |0.76 (-24%)
[0.87,0.98] [[0.89,1.02] |[0.36,0.85] |[0.75, 1.16] [[1.98,5.52] |[0.81,0.97] |[0.66, 0.88]

(p=0.009)* |[(p=0.171)  |[(p=0.006)* |(p=0.515) [(p<0.001)* |(p=0.007)* |(p<0.001)*

*=p<0.017; HR=hazard ratio. %A=percent decrease or increase in the outcome. *Model1 = first drink to first
CES-D-10 threshold; Model2 = first regular drinking period to first CES-D-10 threshold; Model3 = first binge
drinking episode to first CES-D-10 threshold. The base model measures the effect of SSQ6 only, while the complex
model includes each demographic covariate listed in the table.

Table 3: Mean Centered Results.



Base Model SSQ6 | Complex Model Race Ethnicity Parent Participant
Score SSQ6 HR (%A) [ HR (%A) SES SES
HR (%A) Score [95% CI] | [95% CI] | HR (%A) HR (%A)
[95% CI] HR (%A) (p-value) | (p-value) [ [95% CI] [95% CI]
(p-value) [95% CI] (p-value) (p-value)
(p-value)
1* 0.92 (-8%) 0.94 (-6%) 0.91 (-9%) |3.09 0.94 (-6%) [0.72 (-28%)
Female |[0.87,0.98] [0.87,1.01] [0.71, (+209%) [0.85, 1.04] |[0.62,0.85]
(p=0.008)* (p=0.108) 1.16] [1.49, 6.39] |(p=0.221) [(p<0.001)*
(p=0.436) [(p=0.003)*
1* 0.93 (-7%) 0.97 (-3%) 0.98 (-2%) |2.75 0.98 (-2%) (0.91 (-9%)
Male [0.86, 1.00] [0.88, 1.06] [0.70, (+175%) [0.88, 1.09]|[0.76, 1.10]
(p=0.041) (p=0.460) 1.37] [1.50, 5.05] |(p=0.662) [(p=0.338)
(p=0.900) [(p=0.002)*
2" 0.94 (-6%) 1.00 (+0%) 0.82 (- 3.41 0.86 (- 0.76 (-24%)
Female |[0.85, 1.04] [0.89, 1.13] 18%) (+241%) 14%) [0.60, 0.95]
(p=0.246) (p=0.951) [0.56, [0.85, [0.73,1.02] | (p=0.019)
1.19] 13.69] (p=0.079)
(p=0.277) |[(p=0.082)
2" 0.99 (-1%) 0.99 (-1%) 1.47 3.48 0.95 (-5%) [0.90 (-10%)
Male [0.89, 1.10] [0.87,1.12] (+47%) (+248%) [0.82,1.11]|[0.67, 1.23]
(p=0.841) (p=0.938) [0.71, [1.47,8.25] |(p=0.523) [(p=0.499)
3.04] (p=0.006)*
(p=0.287)
3" 0.92 (-8%) 0.94 (-6%) 0.89 (- 2.62 0.84 (- 0.64 (-36%)
Female |[0.85, 1.00] [0.85, 1.03] 11%) (+162%) 16%) [0.52,0.77]
(p=0.042) (p=0.152) [0.67, [1.02, 6.70] |[0.74,0.96] [(p<0.001)*
1.20] (p=0.045) |(p=0.014)*
(p=0.438)
3" 0.92 (-8%) 0.97 (-3%) 0.98 (-2%) |3.79 0.91 (-9%) [0.90 (-10%)
Male [0.84, 1.08] [0.87,1.08] [0.67, (+279%) [0.80, 1.04]|[0.72, 1.11]
(p=0.074) (p=0.582) 1.43] [1.93, 7.41] |(p=0.149) [(p=0.323)
(p=0.910) [(p<0.001)*

*=p<0.017; HR=hazard ratio. %6A=percent decrease or increase in the outcome. *Modell = first drink to first
CES-D-10 threshold; Model2 = first regular drinking period to first CES-D-10 threshold; Model3 = first binge

drinking episode to first CES-D-10 threshold. The SSQ6 score was mean centered in men and women separately for
each model. The base model measures the effect of SSQ6 only, while the complex model includes each
demographic covariate listed in the table.




