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Abstract

Objective: Traumatic events (TE) are a risk factor for alcohol use disorder (AUD). Resilience
may be protective of the effects of TE exposure, but few studies have longitudinally tested the
buffering hypothesis. Thus, the present study aimed to fill this gap.

Method: Participants (N=6,015) were from a longitudinal investigation into substance use and
health outcomes at a large, urban university. Participants completed self-report measures on
pre-college internalizing symptoms and lifetime trauma load. Resilience was calculated as a
quantitative variable. At each of the follow-up assessments, participants reported on past month
consumption, AUD symptoms, and new onset TEs. Longitudinal path modeling was used to test
interactions.

Results: Higher new onset TE load was associated with greater AUD symptoms, and higher
consumption at one timepoint.. Results demonstrate a significant main effect of resilience at
Y1S and Y3S, and a significant interaction between resilience and new onset TE at the last
time-point, whereby higher levels of new onset TE were associated with higher levels of AUD
symptoms at low (p=.19, p<.001), and average (p=.20, p =.001) levels of resilience. This effect
was attenuated at high levels of resilience (8=.07, p=.051). No significant main nor interaction
effects of resilience on consumption were found.

Conclusions: Findings suggest resilience as an important protective factor in relation to the
development of AUD symptoms after exposure to a TE, though perhaps less so in relation to
consumption. Findings are consistent with prior work demonstrating that AUD symptoms are
more clinically relevant than consumption in this population.

Introduction

College is a time of increased vulnerability for problematic alcohol use and the development
of symptoms of alcohol use disorder (AUD). Alcohol use peaks during the college-aged
years and decreases to moderate levels in the mid-twenties (Slutske, 2005), although some
individuals maintain risky use, and subsequently develop an AUD. College students engage
in drinking behaviors more often than their same-aged peers (Slutske et al., 2004), and
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experience more alcohol-related consequences, with 18% of U.S. college students suffering
from clinically significant alcohol-related problems in the past year, as compared to 15%

of their non-college attending peers (Slutske et al., 2005). Deleterious outcomes associated
with alcohol use on college campuses include academic impairment (e.g., Meda et al. 2017),
personal injuries (e.g., Mundt, Zakletskaia, Brown, & Femming, 2012), and physical health
symptoms (e.g., Piasecki, Slutske, Wood, & Hunt-Carter, 2010). Thus, research examining
protective factors for alcohol use phenotypes across the college experience is heeded.

One pathway of risk may be via trauma exposure (TE) which is associated with increased
drinking (e.g., through PTSD symptoms; Possemato et al., 2015) and AUD (Russell et

al., 2014). Although TE is associated with both consumption and AUD, there is evidence

to suggest that increased levels of consumption are normative for college students (e.g.,
Avrria et al., 2016), and as such, AUD symptoms and related problems may warrant more
focus. Indeed, psychopathology (e.g., depression, PTSD, etc.) is more closely tied to

AUD symptoms/alcohol related problems than consumption (Bulloch, Lavorato, Williams &
Patten, 2012; Angkaw et al., 2015) and students who endorse experiencing an interpersonal
trauma (IPT) in the first two years of college report greater increases in AUD symptoms
during those same two years (Bountress, et al. 2019).

Given these associations, identification of protective factors is critical. Resilience (i.e.,
resistance to distress following an adverse life experience [e.g., Bonanno, 2004; Connor

& Davidson, 2003; Luthar, Cicchetti, & Becker, 2000]) is hypothesized to protect against
adverse outcomes following TE. Not surprisingly, given this broad conceptualization of
resilience (e.g., Bonanno, 2004; Connor & Davison, 2003; Luthar et al., 2000) the concept
has been opertationalized in different ways in the literature. Across this heterogeneous
literature, resilience is most commonly operationalized as a trait (Connor & Davidson,
2003), outcome (e.g., lack of PTSD symptoms; Bonanno, 2004), or process (Masten &
Naryan, 2012). In contextualizing the variable used in the present study with regards to

the most commonly seen conceptualizations of resilience (i.e., trait, outcome, process),
discrepancy-based resilience is most similar to a trait-based conceptualization. Resilience in
the present study is theorized to be an interpersonal characteristic that has been shown to

be both moderately heritable with the genetic and environmental influences stable over time
(Amstadter et al., 2014). However, the genetic influences on discrepancy-based resilience
do not account for 100% of the phenotype, and thus, the environment plays a critical role

in influencing levels of discrepancy-based resilience. Existing research has evidenced the
protective effects of resilience whereby those individuals high in resilience, as measured

by a self-report measure, remain “unchanged” in terms of depressive, anxiety, and somatic
symptoms in the face of adversity (e.g., Poole, Dobson, & Pusch, 2017; Bonanno, Kennedy,
Galatzer-Levy, Lude, & Elfstrom, 2012). The buffering hypothesis of resilience is one of
the predominant theories used to explain its protective effects against adverse outcomes,
postulating that those with higher levels of resilience should experience less symptoms of
psychopathology following exposure to adversity than those with lower levels of resilience
(e.g., Sheerin et al., 2018).

The majority of the literature on resilience as a protective factor is cross-sectional in nature,
and does not test the buffering hypothesis (i.e., moderation analyses). If resilience does
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truly bufferagainst the effects of TE, to examine the construct validly, resilience at one

time point would be hypothesized to protect an individual against the development of
symptoms following future TE, requiring the use of longitudinal data. However, in a recent
systematic review of the literature (Cusack & Amstadter, under review) on resilience and
alcohol-related phenotypes, only two of 20 studies identified for inclusion employed a
longitudinal research design (Green, Beckham, Youssef, & Elbogen, 2014; Wong et al.,
2006). These studies demonstrated that lower resilience at baseline was related to a higher
likelihood of alcohol misuse one year later (Green et al. 2014), and that children with greater
resilience were less likely to begin using alcohol in adolescence (Wong et al., 2006).

The buffering hypothesis necessitates a test of moderation by design. Yet, in the same
systematic review of resilience and alcohol phenotypes (Cusack & Amstadter, under
review), only two studies tested a true moderation model (Morgan, Brown, and Bray, 2018;
Wingo et al. 2014), but using cross-sectional data. Findings demonstrated that resilience
does indeed interact with stressors to predict alcohol related problems (Morgan, Brown, &
Bray, 2018), and further, resilience interacts with severity of TE to protect against harmful
alcohol use (Wingo et al. 2014). However, to date, this work has not tested the influence of
new onset TE nor validly tested the buffering hypothesis via moderation.

Lastly, the extant research on resilience largely ignores important contextual variables
associated with risk or resilience (e.g., parental monitoring, peer deviance). The literature
examining alcohol phenotypes is extensive and has found a variety of risk (e.g., peer
deviance [Cambron, Kosterman, Catalano, Gutmannova, & Hawkins, 2017], internalizing
symptoms [McCaul, Hutton, Stephens, Xu, & Wand, 2017]) and protective factors (e.g.,
social support [Reed, Reno, & green, 2016], high parental monitoring [Hodder et al., 2018])
associated with use. Thus, critical contextual factors will be incorporated into the models
conducted for the present paper.

Taken together, there is a dearth of literature examining the buffering capabilities

of resilience on alcohol-related phenotypes. Additional research testing the buffering
hypothesis of resilience, with longitudinal data, on externalizing phenotypes is highly
warranted. As such, the primary aim of the present study was to longitudinally examine

the buffering effects of a quantitative measure of resilience against AUD symptoms in the
wake of college-onset TE, over and above the role of key contextual factors (e.g., trauma
related distress, peer deviance, etc.). The secondary aim of the present study was to test this
model on alcohol consumption. It is hypothesized that baseline resilience will buffer against
the development of AUD symptoms, as a marker of problem use, in the context of college
onset TE, while controlling for contextual factors assessed at baseline.

Participants and recruitment

The sample for the current analyses comes from a larger, ongoing cohort study of college
students at a mid-Atlantic public university. Baseline assessment data is collected from first
year students 18 years of age or older during their first semester of college. Four cohorts
(N=9,989) which matriculated in Fall 2011 (Cohort 1; N=2,707), 2012 (Cohort 2; N=2,481),
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2013 (Cohort 3; N=2,391), and 2014 (Cohort 4; N=2,310), have been enrolled and have
completed data collection thus far. Those individuals who completed the baseline survey
were invited via email to complete subsequent follow-up assessments at spring freshman
year, spring sophomore year, spring junior year, and spring senior year (for detailed review
of study methods, see Dick et al., 2014). For the present study, two sub-samples were
created from the larger parent study. Sub-sample 1 (n=6,015) includes those endorsing
lifetime TE and were included in the models predicting alcohol consumption. Sub-sample 2
(n=5,346) includes those endorsing lifetime TE and lifetime alcohol use, and were included
in the model predicting AUD symptoms.

Phenotypic assessment measures

All surveys were completed online using the RedCap (Research Electronic Data Capture;
Harris, et al. 2019) system, a secure, web-based application designed to support data capture
for research studies.

Trauma exposure.—TE was measured by a five-item abbreviated version of the Life
Events Checklist (LEC; Gray et al., 2004) that assesses exposure to a range of potentially
traumatic events (i.e., natural disaster, sexual assault, physical assault, other unwanted
sexual experience, motor vehicle accident) experienced, with a “yes” or “no” response.

At the baseline time-point (i.e., year 1 fall), individuals report on lifetime types of traumas
experienced before attending college, and for each subsequent time-point (e.g., year 1
spring, year 2 spring, etc.), they report on traumas experienced since the last assessment
(i.e., past ~12 month). The TE data was used in two ways. First, for the creation of the
resilience variable, a sum score was used to capture the total load of TE experienced before
attending college. Second, given the hypothesis that resilience will have a dose-response
effect on alcohol outcomes in the wake of new onset TE, a continuous variable capturing
the total number of new traumatic events was constructed for each of the four-follow-up
time-points.

Internalizing symptoms (used in calculation of resilience score).—Internalizing
symptoms were assessed at the baseline time-point using the Symptom Checklist-90 Short
Version (SCL-27; Hardt & Gerbershagen, 2001). The assessment included four items to
assess depressive symptoms (a. = 0.89) and four items to assess anxiety symptoms (a =
0.85) over the past month. Responses were made on a Likert-type scale of 1 (not at all) to 5
(extremely). A sum score was computed, combining both depressive and anxiety symptoms.

Resilience—The quantitative measure of resilience utilized the assessment of lifetime

TE at baseline and internalizing symptoms at baseline. An individual’s total score on

the SCL-27 was regressed onto their total LEC “lifetime” sum (i.e., year 1 fall total
endorsed events). The residual (multiplied by -1 for ease of interpretation such that positive
scores represent degree of ‘resilient’ responding and negative scores represent degree of
‘non-resilient’ responding) was used to quantify resilience as the difference between a
participant’s actual and expected functioning, based on the SCL sum score and LEC total,
where higher scores represent greater levels of resilience. In other words, the smaller the
difference between one’s actual symptom score and their expected score based on their
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trauma load, the more “resilient” they are. Evidence from prior examinations using this
measure of resilience supports the variable as a stable, trait-like construct (e.g., Amstadter,
Myers, & Kendler, 2014; Amstadter, Maes, Sheerin, Myers, & Kendler, 2016; Sheerin et al.,
2018). As such, resilience was measured at the baseline time-point (year 1 fall) upon entry
into college. This allows for the valid testing of the buffering hypothesis, in which baseline
resilience buffers against subsequent AUD symptoms and alcohol consumption.

Alcohol use and AUD—DSM-5 AUD symptoms (a = .84) were assessed for those
individuals that endorsed having ever used alcohol. Symptoms were assessed using items
adapted from the Semi-Structured Assessment for the Genetics of Alcoholism (SSGA,;
Buckholz et al., 1994). An AUD symptom count variable for symptoms met within the past
12 months was created for the present study. Symptoms were assessed at each time-point
starting with the first spring follow-up time-point for cohort 1, and through all spring
follow-up time-points for cohorts 2—4.

Alcohol consumption (i.e., grams of ethanol consumed/month) was calculated using an
existing method (Salvatore et al., 2016) with the alcohol frequency and quantity variables.
The frequency and quantity items (past 30 days) were from the AUDIT (Bohn, Babor, &
Kranzler, 1995). Alcohol consumption was measured, as a continuous variable, at spring
follow-up time points (i.e., year 1 spring, year 2 spring, year 3 spring, and year 4 spring) in
order to allow for adequate testing of the buffering hypothesis (i.e., resilience at year 1 fall,
new TE at year 1 spring, alcohol consumption at year 1 spring). Prior to transformation, the
alcohol consumption variables were both skewed and kurtotic. Following log transformation,
both skewness and kurtosis values were significantly improved to acceptable levels as done
in previous work (Salvatore et al., 2016).

a. Covariates

To reduce the number of estimated parameters, covariates at baseline were included in
predicting TE and alcohol variables at the first time point.

Demographics—Data on participant demographics was drawn from the baseline (year 1
Fall) survey, where participants self-reported on sex, race/ethnicity, and age. Dummy codes
were created for the sex and race variables. The creation of these dummy codes allows for
comparisons between the following groups: Male vs. female, White vs. African American/
Black, White vs. Asian, and White vs. Other as has been done in other work using this data
(e.g., Bountress et al., 2019; Cusack et al., 2019).

Trauma Related Distress—If a participant endorsed at least one traumatic event on the
LEC or at least one item on a measure of stressful life events (e.g., broken engagement,
housing difficulties, etc., Kendler, Karkowski, & Prescott, 1999) at baseline, they were
administered a modified version of the Primary Care PTSD Screen for DSM-IV (PC-PTSD;
Prins et al. 2016). A dichotomous variable representing the endorsement of at least one

of the following: “nightmares, attempts to avoid thoughts or reminders of the potentially
traumatic experience, hypervigilance, or feelings of detachment”, where a score greater than
0 is classified as demonstrating trauma related distress, was used in the present study.
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Social support—Social support (a = 0.91) was measured at baseline (year 1 fall)

using three items from the RAND Medical Outcomes Study Social Support Survey (Hays,
Sherbourne, & Mazel, 1995). Items were combined to create a sum score, with higher scores
indicating higher social support.

Peer deviance—Peer deviance (a = 0.89) was measured using items from two instruments
(e.g., Johnston, Bachman, & O’Malley, 1982; Tarter & Hegedus, 1991) compiled for use
together in Kendler et al. (2008). Baseline surveys (year 1 fall) prompted individuals to
report on high school friends engagement in substance use and related consequences. ltems
were reverse coded and compiled to create a sum score, with higher scores indicating higher
levels of peer deviance.

Parenting style—Parental involvement was measured at baseline using the Steinberg
Parenting Style Index (Steinberg, Lamborn, Dornbusch, & Darling, 1992). Parental
involvement (a = 0.68) was assessed with three items assessing parental presence during
development, a sum score was computed, after reverse coding items, with higher scores
representing higher levels of parental involvement.

Data Analytic Plan

Prior to performing main analyses, distributional properties of all variables were examined
to ensure normality. Variables that were not normally distributed were transformed.
Continuous variables with skewness and kurtosis values falling outside of acceptable
ranges (+/2, +/-7, respectively; George & Mallery, 2016), were log transformed. Alcohol
consumption at all timepoints was log transformed. Descriptive statistics and correlations
among study variables were then calculated using SPSS 26 software (see tables 1 & 2;
SPSS, 2019).

All continuous predictors were grand mean-centered prior to conducting analyses in order

to reduce nonessential multicollinearity and increase interpretability of findings (Cohen,
Cohen, West, & Aiken, 2003). Within the study models, a Full Information Maximum
Likelihood approach was implemented to utilize all available data among individuals who
meet inclusion criteria in MPlus Version 8 (Muthen & Muthen, 2017). For the primary
model predicting AUD symptoms, sub-sample two was included, as theoretically, one cannot
develop problems related to drinking if they have never consumed alcohol.

The buffering effects of resilience on both AUD symptoms and alcohol consumption

was tested within a longitudinal path model framework with moderation using MPlus
Version 8 (Muthen & Muthen. 2017). Models were assessed for fit using the following

fit statistics: comparative fit index (CFI), Tucker Lewis Index (TLI), root mean square error
of approximation (RMSEA), standardized root mean square residual (SRMR), suggested

as best practice in the field (e.g., Taasoobshirazi & Wang, 2016). Models were deemed as
demonstrating “good” fit based on the following metrics: a CFI value of = .90 (e.g., Awang,
2012), a TLI value close to .95 (e.g., Hu & Bentler, 2009), a RMSEA value at or below 0.08
(e.g., MacCullum, Browne, & Sugawara, 1996), and a SRMR value less than .08 (e.g. Hu &
Bentler, 1999).
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Main effects of covariates measured at baseline (e.g., age, sex, race/ethnicity, trauma related
distress, peer deviance, parental involvement) on alcohol use outcomes at the Year 1 Spring
(Y1S) follow-up timepoint were assessed. Main effects of new onset TE (Y1, Y2, Y3, Y4
spring timepoints) and baseline resilience on AUD symptoms and alcohol consumption at
each time-point were examined.

Next, models examining the interaction effects between new onset TE at each follow-up
time point and baseline resilience on alcohol use outcomes were tested. When interaction
terms were non-significant, they were removed from models to allow for more accurate
interpretation of main effects. Significant interaction terms were probed using simple
slope analyses as suggested by Aiken, West, and Reno (1991). Interactions were further
probed using the Johnson-Neyman Regions of Significance Method (Rast, Rush, Piccinin,
& Hofer, 2014) in order to determine where the association between resilience and alcohol
phenotypes becomes significant/non-significant. Given the large sample size, effects were
considered significant at p<.01.

Participant Characteristics

The first sub-sample was created (N=5,346) for the model predicting AUD symptoms,
including only those endorsing lifetime TE and lifetime alcohol consumption. Clinical and
demographic characteristics for this sub-sample at the Y1 fall and Y1S timepoints are
presented in Table 1.

A second sub-sample from the larger S4S sample (N=6,015) includes individuals endorsing
lifetime TE at the baseline time-point that were included in the model predicting
consumption. Clinical and demographic characteristics for this sub-sample at the Y1 fall and
Y 1S timepoints are presented in Table 1. Notably, differences in clinical and demographic
characteristics between the two sub-samples were no larger than a small effect size.

Zero-Order Correlations

Table 2 provides the zero-order Pearson, tetrachoric, and biserial correlations among
primary study variables (n= 6,015; second sub-sample). In terms of associations among

TE, resilience, and alcohol use outcomes, associations were generally as would be predicted.
Specifically, new onset TE was positively correlated with consumption and AUD symptoms
at Y1S, and with AUD symptoms at Y2S, Y3S, and Y4S. Resilience was significantly
correlated with AUD symptoms at Y1S and Y3S but was not significantly correlated with
alcohol consumption at any timepoint.

AUD Symptoms Model (n=5,346)

The model predicting AUD symptoms with covariates included demonstrated adequate to
good fit, x2 (116) = 3307.36, p < .001; RMSEA = 0.03, SRMR= 0.05; CFl = 0.85, and TLI
=0.79. To improve model fit, modification indices were considered, and paths recommended
to improve model fit were included (i.e., peer deviance with AUD symptoms at year 2,
resilience with year 2 TE). The inclusion of these paths significantly improved model fit, XZ
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(96) = 403.59, p<.001; RMSEA = 0.03, SRMR= 0.03; CFI = 0.90, and TLI = 0.85. Path
coefficients for this model are presented in Table 3.

One significant interaction was found between resilience and new onset trauma exposure at
Y4S in predicting Y4S DSM-5 AUD symptoms (see Figure 1), whereby higher levels of new
onset TE were associated with higher levels of AUD symptoms at both low ($=.19, p <.001),
and mean (p=.20, p=.001) levels of resilience, but this effect was attenuated at high levels of
resilience (B=.07, p=.051). The effect of TE on AUD symptoms was significant (p<.01) up
until 2/5 of one SD above the mean on resilience (see Figure 1). Given the non-significant
interaction terms at Y1S, Y2S, and Y3S, main effects were examined in a model without
interaction terms. Notably, there were significant main effects of resilience on Y1S and Y3S
AUD symptoms, whereby those endorsing higher levels of resilience reported lower AUD
symptoms. There were significant main effects of TE on AUD symptoms at Y1S, Y2S, Y3S,
and Y4S as well, whereby those reporting higher categories of new onset TE report higher
symptoms, as compared to those with less new onset TE (see Table 3).

In terms of covariates, sex, peer deviance, and parental involvement all predicted AUD
symptoms at Y1S. More specifically, higher levels of peer deviance, lower levels of parental
involvement, and male sex were predictive of increased AUD symptoms.

Alcohol Consumption Model (n=6,015)

The path analysis predicting alcohol consumption at each spring follow-up timepoint with
covariates included produced a decent to good fitting model, XZ (98) =589.9, p<.001,
RMSEA = 0.03, SRMR=0.04; CFI = 0.89, and TLI = 0.85. To improve model fit,
modification indices were considered. Paths that were recommended to improve model fit
(i.e., peer deviance with year 2 spring consumption, resilience with year 2 spring TE) were
incorporated into the model. Including these paths significantly improved model fit, XZ (99)
=685.9, p<.001, RMSEA = 0.03, SRMR= 0.04; CFI =0.90, and TLI = 0.86. The path
coefficients of this model are presented in Table 4.

No significant interaction effects between baseline resilience and new onset TE on

alcohol consumption were found for any time-point. Given the non-significant interactions,
interaction terms were removed for supplementary analyses aimed at examining main effects
of resilience and new onset TE on alcohol consumption. Results demonstrate no main effect
of resilience on alcohol consumption levels. Above and beyond key covariates, there was
one significant main effect of Y1 new onset TE on Y1 alcohol consumption, whereby those
reporting higher levels of TE endorse consuming more alcohol (see Table 4 for full model
results).

A number of covariates were significant predictors of alcohol consumption at Y1S.
Identifying as white, as compared to Black/African or Asian, was associated with higher
levels of alcohol consumption. Both social support and peer deviance as contextual factors
also significantly predicted alcohol consumption levels whereby higher levels of peer
deviance were associated with increased consumption, and interestingly, higher levels of
social support were associated with increased consumption as well.

Psychol Trauma. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cusack et al. Page 9

Discussion

The aim of the present study was to examine the “buffering” effect of resilience on alcohol
use phenotypes (AUD symptoms, consumption), in the context of new TE experienced over
the course of college. Resilience, in this case conceptualized as a combination of both an
interpersonal characteristic and an outcome, can be a powerful explanatory construct when
viewed in connection with dynamic processes (Mischel, 2004), such as new onset TE.
Rigorous investigations of resilience as a buffer necessitates longitudinal data to determine
whether resilience increases the threshold at which individuals react to TE. As such, findings
from the present study meaningfully contribute to the extant resilience literature, suggesting
that resilience buffers AUD symptoms, but not consumption, against new onset stressors
over time.

The main effect of TE over time for both AUD symptoms consistently (Y1S, Y2S,

Y3S, Y45S) and alcohol consumption at baseline (Y1S) supports the relevance of TE as

a risk factor for alcohol outcomes. Resilience exerted both a main effect (Y1S, Y3S)

and interaction effect (Y4S) on AUD symptoms, but not on levels of consumption. The
main effect of resilience on AUD symptoms is consistent with the prior literature that
demonstrates resilience as being negatively related to alcohol phenotypes, such as number
of related problems (Weiland et al., 2012), AUD diagnostic status (Long et al., 2017), and
lifetime consumption (Alvarez-Aguirre, Alonso-Castillo, & Zanetti, 2014), though these
studies are largely cross-sectional in nature. In line with hypotheses, evidence of a buffering
effect was found for AUD symptoms, whereby increased TE led to more AUD symptoms at
low and mean levels of resilience, but not at high levels of resilience, highlighting resilience
as a key protective factor. This is consistent with prior research that has found that resilience
interacts with number of stressors to predict alcohol related outcomes (Morgan, Brown, &
Bray, 2018). Our pattern of findings suggests that resilience does not buffer the impact of TE
on AUD symptoms until the end of college (Y4S), and at that point, high levels of resilience
are required to impact symptoms, suggesting a pervasive effect of TE on AUD symptoms in
college students, and that resilience may have an enduring impact. Increased TE led to more
AUD symptoms for those less than 1.4 SD above the mean on resilience, suggesting that
high levels of resilience is needed to protect against AUD symptoms.

The different patterns of findings with regard to AUD symptoms as compared to alcohol
consumption is an important discrepancy to consider with regard to the clinical implications
of resilience as it relates to alcohol outcomes. College is a developmentally normative

time for alcohol consumption, with epidemiologic studies suggesting that drinking increases
during adolescence and reaches a peak during young adulthood, specifically through the
early 20s (Jackson, Sher, & Park, 2006). However, while some individuals do not reduce
their drinking and subsequently develop related problems, most do not develop symptoms
of AUD, and as such, not all consumption in college students is problematic. Consistent
with this, our findings suggest resilience as an important protective factor against clinically
relevant AUD symptoms, as opposed to consumption levels, which may not be clinically
meaningful for every student. Indeed, prior literature has demonstrated that the esca/ation of
drinking across college is a more potent long-term indicator of future problems, as compared
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to consumption levels alone (Prince, Read, & Colder, 2019), further highlighting the clinical
importance of resilience in relation to AUD symptoms as opposed to consumption level.

The nuance between alcohol consumption and related problems has important implications
for prevention efforts in adolescents prior to entering college, or during the early years

of college. The present paper conceptualizes resilience as a modifiable but inherent
characteristic given that prior literature has shown it to be relatively stable over time, but
that it is ~50% influenced by environment, suggesting that environmental sources may “dial
up” or “dial down” one’s resilience (e.g., Amstadter et al., 2014). As such, findings from the
present study highlight the need to implement prevention efforts aimed at reducing risk for
TE (a key environmental variable) in earlier years. Existing treatment literature suggests that
increased resilience is associated with positive treatment outcomes for comorbid PTSD and
substance use disorders (McGuire, Mota, Sippel, Connolly, & Lyons, 2018). School-based
interventions aimed at targeting resilience to reduce substance use outcomes have had
mixed results, with some studies showing decreased prevalence of alcohol use one year

later (Hodder, Daly, Freund, Bowman, Hazell, & Wiggers, 2011), though a meta-analysis

of 19 studies found no impact on alcohol use (Hodder et al. 2017). This work, however,

is primarily with adolescents in high school settings, and considerations for adapting to
first-year college orientation efforts or targeting for those at greater risk upon entry to
college, would be useful.

The extant literature examining the impact of resilience on alcohol use outcomes largely
ignores contextual factors such as peer and family influences that influence substance

use outcomes and tend to interact in important ways. For example, Mahedy et al. (2018)
found that young adults whose parents have moderate or high-risk alcohol consumption
are more likely to consume alcohol than those with parents with lower consumption,

but this relationship was partly accounted for by higher prevalence of association with
peer deviance. Alternatively, parental support and distancing moderates the effects of peer
influence on adolescent alcohol use (Marshal & Chassin, 2000). Indeed, findings from the
present study demonstrate that parental involvement is negatively related to AUD symptoms.
Secondly, we found that higher levels of peer deviance and higher levels of social support
predicted higher alcohol consumption. Although social support is largely suggested as a
protective factor throughout the extant literature (e.g., Gros, et al., 2016; Kahle, Veliz,
McCabe, & Boyd, 2019), it may be that students with increased social interaction and
contacts are in settings where alcohol consumption is occurring more often. Our findings,
taken together with extant research, highlight low affiliation with deviant peers in high
school as a potential protective factor against the development of AUD symptoms. Such
factors may be more relevant for substance use or initiation, whereas resilience processes
may be more relevant for the development of symptoms subsequent to use.

Limitations and Future Directions

Although the present study makes important contributions to the field of resilience research,
findings should be considered in the context of a number of limitations. First, the parent
study from which data was used (S4S) prioritizes breadth over depth in terms of assessment
measures. As such, future research should employ more detailed measures of trauma
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exposure, internalizing symptoms (for calculation of the resilience variable), alcohol use,
and related problems to expand upon findings of the present study. For example, the parent
study only includes one question assessing “probable PTSD”, which is not consistent with
best practice. Indeed, it is well known that PTSD is an important co-variate that influences
alcohol consumption following TE and so a more thorough assessment of the construct as a
covariate would allow for a more comprehensive interpretation of findings. Additionally, this
study examined resilience as a stable trait, measured at one time point; future work would
benefit from examining resilience from a systems, or dynamic perspective as well. Adding

a self-report measure of trait or coping-based resilience would allow for comparison to help
elucidate different patterns of association between perceived coping and objective measures.

Secondly, the present study uses a college student sample which may limit generalizability.
However, the present sample is not a convenience sample, and as such, is less like a
“traditional” college population. Virginia Commonwealth University (VCU) students, as
compared to more “traditional” college samples that are often seen in psychology research
are more diverse, more likely to be a first-generation college student, etc., increasing
generalizability. The use of a college student population may also be noted as a limitation
as related to the examination of AUD symptoms given that the age of participant precedes
the typical age of onset of AUD. However, there was sufficient prevalence and variability in
symptoms, likely capturing early risk before full development.

Lastly, all assessments were self-report in nature, introducing sources of potential bias

that are commonly seen in self-report measurement tools such as social desirability biases,
whereby people respond in a way that they believe will be viewed favorably. Questions
regarding alcohol use, particularly in students under the age of 21, are especially vulnerable
to this response bias.

Conclusions

The present study sought to extend the extant literature on resilience through examining

its association with alcohol use outcomes using a longitudinal framework to rigorously test
the buffering hypothesis. Findings further support the relevance of TE on increased alcohol
consumption and AUD symptoms. However, findings were mixed with regard to main and
interaction effects, demonstrating main and interaction effects for later AUD symptoms, but
not alcohol consumption; thus, demonstrating evidence of a buffering effect against new
onset TE on problematic alcohol use and symptoms only. Resilience represents an important
target for intervention and prevention efforts aimed at protecting against problematic alcohol
use outcomes, as well as TE during the college years.
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Clinical Impact Statement:

The present study shows that psychiatric resilience is an important protective factor
against the development of AUD symptoms after trauma exposure during the college
years. Prevention and intervention efforts should thus focus on preventing college onset
trauma exposure, and enhancing levels of resilience to protect against alcohol misuse.
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Demographic and Clinical Characteristics of study sub-samples.

Table 1.

Sub-sample 1 Sub-sample 2
M (SD) % (n) M(SD) % (n)
Age 18.5 (0.44) - 18.5(0.43) -
Sex (female) - 64.5% (3,449) - 63.5% (3,821)
Race (White) - 53.7% (2,870) - 53.1% (3,199)

PTSD - 29.0% (1,550) - 27.6% (1,663)
Parent 9.58 (2.08) - 9.56(2.10) -
Peer 9.22 (4.97) - 8.75 (4.97) -
Social support 9.49 (2.24) - 9.47 (2.25) -
Y1S TE 0.89 (1.14) 39.2% (2,098) 0.88 (1.05) 38.8% (2,333)
Y2S TE 0.64(.89) 21.3%(1,138) 0.62(93)  19.4% (1,157)
Y3S TE 0.53(73) 143%(765)  0.51(84)  13.2% (792)
Y4S TE 0.53(77)  12.0%(642)  0.51(.86) 8.5% (510)
Y1S AUD sx 0.54 (1.21) - - -
Y2S AUD sx 1.07 (1.59) - - -
Y3S AUD sx 1.02 (1.50) - - -
Y4S AUD sx 1.14 (1.64) - - -
Y1S Consumption  1.33(1.36) - 1.14(1.45) -
Y2S Consumption  1.50(1.25) - 1.33(1.36) -
Y3S Consumption  1.77(1.06) - 1.63(1.18) -
Y4S Consumption  1.96(.88) - 1.95(.89) -

Page 17

Note. TE =traumatic event; Both means of new onset trauma load and percentage of those endorsing new onset trauma at each spring time-point are

represented. Y1= Year 1 spring, Y2= Year 2 Spring, Y3= Year 3 Spring, Y4= Year 4 Spring; Sx=symptoms.
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Table 3.

Path analysis predicting DSM-5 AUD symptoms and new onset TE (n=5,346).

AUD Symptoms New Onset TE
Y1s Y2S Y3S Y4S Y1s Y2Ss Y3S Y4S
Predictor B (SE) B (SE) B (SE) B(SE) B (SE) B (SE) B(SE) B(SE)
Sex (Male) 06(.02) ™ - - - -.03(.02) - - -
Age 02(.02) - - - .00(.02) - - -
Race: White versus Black .00(.02) -- -- -- .00(.02) - - -
Race: White versus Asian ~ -.01(.02) - - - -.04(.02) -- - -
Race: White versus Other .00(.02) -- -- -- -.02(.02) - - -
PTSD .03(.02) -- -- -- 10(.02) Ak - -- --
Parent -.06(.02) - - - -.04(.02) - - -
Peer 27(.02) e -- - - .04(.02) -- -- -
Social support .03(.02) -- -- -- -.03(.02) - -- -
Resilience ~06(02)** —05(02) _g702)* —03(02)  00(02)  _4505)** —06(02) _gg(03)*
Y1TE 13(.02) ™" - - - - 26(.02) ™" - -
Y2TE - .10(.02) = - - - -- 26(.02) ** -
Y3TE - - 12(.02) - - - - 30(03)™*
Y4TE - - - 13(.02) - - - -
Y4 INTX . - - —07(02) " - . . -
Notes.
*p<.01,
**p<.001.

B= Standardized regression coefficient. S£= Standard error; Sex: 1=males, O=females.; Race: 0=White, 1=Blacks, Asians, or Other for each of
the three dummy codes. TE= Traumatic event, Peer=Peer deviance, Parent=Parental involvement, PTSD= Probable PTSD, INTX=Interaction term
between new onset TE and resilience.
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Table 4.
Path analysis predicting alcohol consumption and new onset TE (n=6,015).
Alcohol Consumption New Onset TE
Y1S Y2S Y3s Y4s Y1s Y2s Y3S Y4S
Predictor B (SE) B(SE) B(SE) B(SE) B (SE) B (SE) B(SE) B(SE)
Sex (Male) .04(.01) -- - - -.03(.02) -- -- --
Age .01(.01) - - - .01(.01) - - -
Race: White versus Black -.07(.01) i -- - - .00(.02) - - -
Race: White versus Asian -12(.02) ™ - - - -.02(.02) - - -
Race: White versus Other ~ -.03(.10) - -- - -.03(.02) -- - --
PTSD .03(.02) - - - 12(02)** - - -
Parent -.01(.02) - -- -- -.03(.02) - - -
Peer 42(01) ™ - - - .05(.02) " - - -
Social support .05(.02) * - - - -.03(.00) - - -
Resilience 02(02)  -.02(01) -.01(02) -02(02) .02(02)  _12(02)** -06(.02)% -.09(.03)*
Y1TE .05(.01) - - - - 28(.02) - -
Y2 TE - .01(.01) - - - - 26(.02) ™ -
Y3 TE - - 0(.02) - - - - 30(.03) ™
Y4 TE - - - -.02(.02) - - - -
Notes.
*p<.01,
**p<.001.

B= Standardized regression coefficient. SE= Standard error; Sex: 1=males, O=females.; Race: 0=White, 1=Blacks, Asians, or Other for each of the
three dummy codes. TE= Traumatic event, Peer=Peer deviance, Parent=Parental involvement, PTSD= Probable PTSD, INTX=Y4 Interaction term
between new onset TE and resilience.
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