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ABSTRACT. Objective: Use of protective behavioral strategies (PBS)
has been shown to be associated with alcohol outcomes among college
students in general. Only a few studies, however, have examined how
mental health is related to PBS and alcohol use. Furthermore, research
has not yet investigated these associations in a longitudinal framework.
Consequently, the present study aimed to examine PBS as a mediator
of depressive symptom fluctuations and alcohol consumption in a lon-
gitudinal weekly diary design. Method: Participants were 260 (70.8%
women) undergraduate college student drinkers who completed four
weekly self-report assessments of their depressive symptoms, PBS use,
and alcohol outcomes experienced in the past week. Results: Results

indicated significant indirect effects such that increases in depressive
symptoms were associated with higher alcohol consumption (i.e.,
quantity, frequency, peak drinking) through reduced PBS use. PBS did
not mediate the association between depressive symptoms and alcohol-
related problems. Conclusions: These findings suggest that experiencing
an increase in depressive symptoms was associated with a failure to use
PBS and, in turn, engagement in heavier alcohol consumption. College
students with greater depressive symptoms may benefit from harm-
reduction alcohol intervention programs that emphasize the use of PBS
in drinking contexts. (J. Stud. Alcohol Drugs, 76, 80-88, 2015)

EAVY AND FREQUENT ALCOHOL consumption is

prominent across many college campuses in the United
States. Approximately 66% of college students reported
consuming alcohol in the past month (Johnston et al., 2011),
and 40% engaged in heavy episodic drinking in the past year
(Substance Abuse and Mental Health Services Administra-
tion [SAMHSA], 2013). Consequently, many young adults
are at risk for experiencing alcohol-related problems such
as blacking out, academic/occupational problems, unsafe
sexual behaviors, injuries (see White & Hingson, 2013), and
alcohol use disorders (SAMHSA, 2013). The prevalence and
potential severity of engaging in such problematic drinking
behaviors warrant investigations of factors that may protect
college students against alcohol-related harms.

Depressive symptoms and alcohol use

Depressive disorders are highly prevalent in the United
States and on college campuses. Specifically, 16.7% of
adults in the United States have been diagnosed with ma-
jor depression in their lifetime (Kessler et al., 2005). On

Received: May 26, 2014. Revision: August 28, 2014.

Abby L. Braitman is supported by the National Institute on Alcohol Abuse
and Alcoholism (NIAAA) under a Ruth L. Kirschstein National Research
Service Award (F32-AA021310).

*Correspondence may be sent to Ashley N. Linden-Carmichael at the
Department of Psychology, Old Dominion University, 250 Mills Godwin
Building, Norfolk, VA 23529-0267, or via email at: alind016@odu.edu.

80

college campuses, 13.8% of undergraduates and 11.3% of
graduate students were found to have major depression or
other types of depressive disorders (Eisenberg et al., 2007).
In fact, more young adults (ages 18-25) meet the criteria for
a major depressive episode in the past 12 months than any
other age group (SAMHSA, 2013). In addition, depressive
symptoms are related to alcohol outcomes. Weitzman (2004)
found that 81.7% of college students with poor mental health
or depression were drinkers, and approximately 50% were
heavy episodic drinkers. Furthermore, having greater depres-
sive symptoms is associated with daily alcohol use, alcohol-
related problems, and alcohol use disorders (Dennhardt &
Murphy, 2011; Pedrelli et al., 2011; Weitzman, 2004).

Protective behavioral strategies and alcohol use

The use of protective behavioral strategies (PBS) is
related to lower alcohol consumption and negative conse-
quences (e.g., Pearson, 2013; Prince et al., 2013). PBS are
cognitive—behavioral strategies one can use to limit alcohol
use and associated risks while drinking or partying (Martens
et al., 2005; Pearson, 2013; Prince et al., 2013). Examples of
PBS include using a designated driver, predetermining the
number of drinks to be consumed, and alternating alcoholic
and nonalcoholic drinks. Many college alcohol intervention
programs incorporate these drinking control strategies as
a skills-training component in their design to help college
students reduce their risky drinking behaviors (e.g., Barnett
et al., 2007; Larimer et al., 2007). For example, the Brief
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Alcohol Screening and Intervention for College Students
(BASICS; Dimeft et al., 1999), an empirically supported
brief motivational drinking intervention, includes PBS to
help control one’s drinking. College alcohol intervention
programs have found that changes in PBS use mediate in-
tervention effects (e.g., Barnett et al., 2007; Murphy et al.,
2012). Therefore, the use of PBS appears to be an important
component in reducing alcohol-related harms.

Although many studies have examined the outcomes
of using PBS, most have focused on lessening negative
outcomes among college students in general. Because
individuals with more negative affect (e.g., anxiety, depres-
sive symptoms) are shown to be at even greater risk for
experiencing poorer alcohol outcomes (Markman Geisner
et al., 2004), they may be a population that would benefit
from interventions focusing on these PBS techniques. Of
the few studies that have examined PBS and mental health,
it appears that greater symptoms of negative affect are as-
sociated with less frequent PBS use (Kenney & LaBrie,
2013; LaBrie et al., 2009, 2010; Linden et al., 2013; Litt
et al., 2013; Martens et al., 2008). Specifically, the associa-
tion between PBS use and alcohol outcomes appears to be
moderated by global mental health symptoms (LaBrie et
al., 2009, 2010), anxiety (Linden et al., 2013), and depres-
sion (Kenney & LaBrie, 2013). That is, those with poorer
mental health overall exhibited a stronger, negative rela-
tionship between PBS use and alcohol outcomes than those
with better mental health.

Protective behavioral strategies and mental health

Three studies have found that PBS use significantly medi-
ated the association between mental health symptomatology
and alcohol use outcomes in college (Linden et al., 2013;
Martens et al., 2008) and community samples of young
adults (Litt et al., 2013). These cross-sectional studies sug-
gest that PBS use may play an important role in the link be-
tween negative affect and alcohol use outcomes. The Theory
of Planned Behavior (TPB; Ajzen, 1991) may offer one ex-
planation for PBS as a mediator of mental health symptoms
and drinking behavior. TPB suggests that an individual’s atti-
tude toward a behavior, perception of social norms regarding
the behavior, and perceived behavioral control can influence
one’s actual behavior.

TPB has been applied to alcohol use (Conner et al.,
1999); results suggest that if an individual perceives that
consuming alcohol is favorable, if others approve of alco-
hol, and if the individual lacks behavioral control regarding
alcohol use, then the individual is more likely to drink. TPB
may be directly applicable to those with greater depressive
symptoms because they often make errors in cognitive judg-
ment (e.g., poor decision-making skills) and may be unable
to activate the cognitive resources necessary to use PBS in
drinking situations (e.g., Beck et al., 1979; Fossati et al.,

2001). Thus, according to TPB, because those with greater
depressive symptoms may feel unmotivated or unable to
implement such strategies, it may be challenging for them
to use PBS, such as limiting the number of drinks they plan
to consume. Without active efforts to use PBS, those with
greater depressive symptoms may consequently experience
worse alcohol outcomes. Failing to use PBS, however, ap-
pears to predict poorer alcohol outcomes (e.g., Martens et
al., 2005). Thus, based on TPB and prior cross-sectional
findings, PBS may be theoretically conceptualized as a me-
diator of depressive symptoms and alcohol use outcomes. To
better inform alcohol prevention efforts for college students
with negative affectivity, more advanced research designs are
needed to understand the way in which PBS use is associ-
ated with prevalent mental health symptomatology, such as
depressive symptoms.

Despite evidence that mental health symptomatology is
negatively associated with PBS use frequency, several gaps
remain in the literature. First, research investigating PBS
and mental health has, thus far, been based on retrospective
reports of typical mental health symptoms, PBS use, and
alcohol outcomes. On one hand, reporting on these behaviors
in such a large or vague time window may produce inaccu-
rate reports (Gmel & Daeppen, 2007). Longitudinal weekly
diary designs, on the other hand, shorten this time window,
allowing participants to record their mood and behaviors
close to the time they occur. Such methodology may protect
against some retrospective memory biases. A second concern
is that extant reports of PBS and negative affect have been
based on cross-sectional, between-subjects findings. These
designs are limited in that they do not allow examinations
of intraindividual differences. Longitudinal weekly diary
designs also would permit within-subjects examinations to
determine individual variability regarding the way in which
mental health symptomatology may relate to PBS use and
alcohol outcomes.

As described in a recent review of PBS by Pearson
(2013), within-subjects methodologies are necessary when
translating research findings to intervention work. Although
research suggests that PBS may be one factor at least par-
tially accounting for association between mental health
symptomatology and alcohol outcomes (e.g., Linden et al.,
2013; Martens et al., 2008), recommendations for interven-
tion work are largely based on cross-sectional, between-
subjects findings. The nature of these designs only allows
inferences that individuals with poorer mental health tend to
use PBS less frequently in general, which is related to expe-
riencing fewer alcohol-related problems in general (Pearson,
2013). Conversely, within-subject findings from longitudinal
designs could potentially allow interventionists to obtain
more meaningful inferences, such that on occasions where
individuals felt more depressive symptoms, for example,
they used fewer PBS and, in turn, consumed more alcohol
and experienced more problems.
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Furthermore, it may be useful to examine the way in
which variations in mental health relate to alcohol out-
comes. Recently, Gottfredson and Hussong (2013) found
that measuring fluctuations in affect, or affect variability,
revealed more information about one’s drinking outcomes
than typical level of affect. That is, individuals were more
likely to drink on days where they had higher levels of
affect variation than normal. Researchers advocated that
future researchers examining associations between negative
affect and alcohol may benefit from investigating nega-
tive affect variability rather than or in addition to typical
levels of negative affect. Thus, examining fluctuations in
negative affect may provide a more comprehensive view of
the way in which mental health is associated with alcohol
outcomes. A longitudinal weekly diary design would allow
researchers to test such associations.

Study aims

The purpose of the present study was to address the gaps
in the literature regarding depressive symptomatology, PBS
use, and alcohol use outcomes. Specifically, we aimed to
examine PBS use as a mediator of fluctuations in depres-
sive symptoms and alcohol use (i.e., quantity, frequency,
peak drinks) and alcohol-related problems in a longitudinal
design. We hypothesized that PBS use would mediate the
association between depressive symptoms and alcohol out-
comes. Building on findings from Gottfredson and Hussong
(2013), this study would allow us to examine changes in
mood within-person to determine if experiencing an increase
in depressive symptoms is related to lower PBS use and,
consequently, greater alcohol use and more negative conse-
quences, as compared with previous weeks.

Method
Participants

Participants were 300 undergraduate college students at
a public university in the mid-Atlantic region who indicated
that they (a) were at least 18 years of age, (b) were currently
enrolled in college courses, and (c) had consumed alcohol
at least twice in the past 30 days. Of these, 39 (13.0%)
completed no follow-up surveys and were dropped from the
sample. Last, one graduate student was dropped, leaving a
sample of 260. Individuals who dropped out from follow-
ups did not significantly differ from those who did not on
alcohol consumption at baseline, #45.12) = 1.48, p = .147;
PBS, #(240) = 0.70, p = .489; or gender, x%(1) = 1.89, p =
.169. Of the remaining participants, most were female (n
= 184, 70.8%). Regarding race/ethnicity, participants were
primarily White (64.2%) and Black (20.4%); others were
Latino (5.8%), Asian or Pacific Islander (5.0%), Native
American (0.8%), other (3.1%), or did not disclose (0.8%).

Participants were freshmen (39.2%), sophomores (21.2%),
juniors (20.8%), and seniors (18.5%), with one student who
did not disclose (0.4%). The mean age was 20.60 years (SD
=4.47, Mdn = 19).

Procedure

Students volunteered to participate using an online
study management portal. Volunteers reported to the re-
search laboratory, where they completed a computerized
survey at a private computer station for the baseline assess-
ment, which included a battery of questionnaires as part
of a larger study examining within- and between-subject
effects of individual characteristics (e.g., personality traits,
drinking motives) on alcohol-related outcomes. The follow-
up procedures were then explained. After their initial
participation, participants were emailed weekly invitations
containing a link to the online follow-up survey. This sur-
vey assessed their drinking behaviors (including PBS use)
for the previous week as well as their depression levels.
They were encouraged to complete the survey on Mon-
day or Tuesday to ensure most accurate recall of the past
week’s behaviors. These follow-up survey invitations were
sent for up to 5 consecutive weeks. However, only the first
4 weeks of follow-up data were used because the fifth fol-
low-up survey yielded less than 50% of completers. Of the
final sample who completed any follow-up surveys, par-
ticipants completed an average of 3.01 weeks (SD = 1.02)
of follow-up surveys (minimum = 1, maximum = 4). The
surveys were anonymous with unique identifiers linking
surveys across time points. Participants received research
credit for their participation. This study was approved by
the university institutional review board and complied with
all relevant ethical standards.

Measures

Alcohol use. Alcohol use was assessed using the Daily
Drinking Questionnaire (Collins et al., 1985) at baseline. A
grid for the week was presented to students, and they filled
out the number of standard alcoholic drinks consumed
each day. For the follow-up assessments, participants first
identified the days during the past week that they con-
sumed alcohol. Using survey branching, participants were
then asked for each drinking day to indicate how many
standard drinks they consumed. The number of drinks
consumed on an average per drinking day (“quantity”),
frequency of drinking (“frequency”), and highest number
of alcoholic beverages consumed in a single sitting (“peak
drinking”) were used as indicators of alcohol consumption.
At baseline, participants reported consuming 8.32 (SD =
10.21) drinks and 1.69 (SD = 1.32) days per week. During
their heaviest drinking occasion in the past month, partici-
pants reported consuming 6.76 (SD = 4.55) drinks. Partici-
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pants indicated drinking to the point of intoxication 2.77
(SD = 3.35) times in the past 30 days.

Alcohol-related problems. Negative alcohol-related
consequences were assessed with a checklist version (1 =
yes, 0 = no) of the Rutgers Alcohol Problem Index (RAPI;
White & Labouvie, 1989) such that participants checked
all of the problems they had experienced in the past week
(or indicated “none of the above”). All 23 items were
summed to create an index reflecting the number of unique
alcohol-related consequences experienced in the past week.
Previous research has validated the use of the dichotomous
scoring of the RAPI (Martens et al., 2007). A range of
31.33% to 39.13% of participants reported experiencing
at least one alcohol-related problem during the last week.
Internal consistency across all five time points ranged be-
tween .76 and .91.

Protective behavioral strategies. PBS were assessed
using Novik and Boekeloo’s (2011) Protective Behavioral
Strategies Measure (PBSM). All 22 original items were in-
cluded at baseline (e.g., alternating nonalcoholic beverages
and alcoholic beverages) with response options ranging
from 1 (never) to 5 (always). At baseline, M = 43.47 (SD
=9.11). For the weekly follow-ups, participants were asked
which PBS items were used for that drinking day for each
day a participant reported drinking. For this reason, items
were dichotomous in nature, indicating whether each be-
havioral strategy was implemented. Specifically, after iden-
tifying which days during the past week they consumed
alcohol, participants indicated whether they used any PBS
items on that particular day. Internal consistency for PBS
use for each drinking day across all five time points ranged
between .74 and .95. Total PBS scores for each week were
divided by number of drinking days so that the score repre-
sented the average number of strategies used per drinking
day for that week, similar to proportionate use for the week
(Braitman, 2012).

Depressive symptoms. Depressive symptoms were as-
sessed using items from the International Personality Item
Pool (IPIP; Goldberg, 1999). A 10-item scale was used
that was designed to measure a facet of neuroticism focus-
ing on depression (N3) from the Revised NEO Personal-
ity Inventory (Costa & McCrae, 1992). Participants were
instructed to report how accurately each item reflected
how they felt in the past week (e.g., “I was often down
in the dumps”) on a 1 (very inaccurate) to 5 (very accu-
rate) scale. At baseline, M = 2.01 (SD = 0.74), which is
similar to another study that used this measure to examine
depressive symptoms among college students (M = 2.32;
McAdams & Donnellan, 2009). The IPIP has demonstrated
good reliability in a college student sample (Brown, 2009).
In our study, reliability coefficients across the time points
ranged from .89 to .92. Difference scores were calculated
by subtracting the values for the previous week (¢ — 1)
from the current week (7).

Results
Analysis approach

Before we conducted any analyses, the data were in-
spected for extreme outliers and normality of the data. Box
plots revealed five outliers for drinking quantity; these were
transformed to match the next highest score that was not an
outlier to reduce the impact on study outcomes (i.e., Win-
sorizing). Histograms and skewness values indicated that
the alcohol outcomes were nonnormal. Thus, bootstrapping
with 5,000 replications was used. The mediation analy-
ses were conducted using Mplus (Version 6.1; Muthén &
Muthén, 1998-2010). Significance was assessed using 95%
bias-corrected bootstrapped confidence intervals. Changes
in depression from the previous time point (¢ — [t — 1]) were
modeled to predict PBS for that same time point (¢), which
in turn was modeled to predict alcohol outcomes for that
same time point (7).

As shown in Figure 1, the model begins with Time 2 to
allow for changes in depression from Time 1. The influence
of each relationship was constrained to equality across time.
For example, the influence of PBS on alcohol use quantity
was held equal, regardless of specific time point. This is in-
dicated in Figure 1 with letter notations. Paths with matching
letters were constrained to equality. Variances for depression
difference scores were also constrained to equality. In addi-
tion, levels from the previous time point (¢ — 1) control for
the current time point (¢) across all constructs. Because of
its association with drinking, gender was controlled for as
a covariate by including it as a predictor of all alcohol con-
sumption outcomes at each time point, and its influence was
also constrained to equality across time points. Descriptive
statistics are presented in Table 1.

Mediation results

Mediation results for all alcohol outcomes are shown
in Table 2. Results are constrained to equality across time
points. As shown in the table, the indirect effect of depres-
sion change scores on alcohol outcomes through PBS was
significant for indicators of alcohol use (i.e., quantity, fre-
quency, peak drinking) but not alcohol-related problems.

Discussion

The relationship between PBS use and alcohol outcomes
has been examined extensively among college students in
general. Only limited research, however, has investigated
how PBS may be associated with mental health symptom-
atology (Kenney & LaBrie, 2013; LaBrie et al., 2009, 2010;
Linden et al., 2013; Litt et al., 2013; Martens et al., 2008).
Findings that individuals with greater negative affect (e.g.,
depression, anxiety) are at greater risk for experiencing
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Ficure 1.  Example of a full model of the indirect effect of depression changes on alcohol outcomes through the use of protective behavioral strategies across

all time points. Separate full models were created for other alcohol consumption outcomes (i.e., frequency, peak drinks, problems) as well. Paths with matching
letters are constrained to equality. DepDiff = depression difference; PBS = protective behavioral strategies; # = time point. The covariate of gender was omitted
for simplicity, but it was controlled for across all time points with its influence also constrained to equality.

poorer alcohol outcomes (e.g., Weitzman, 2004) suggest the
need to identify factors that could help ameliorate this as-
sociation. Furthermore, the lack of longitudinal and within-
subjects designs examining PBS and alcohol in general
warrants a need for more research using such methodologies.
Consequently, the present study aimed to test PBS use as a
mediator of the relationship between depressive symptoms
and alcohol consumption in a longitudinal design.

Based on our findings, it appears that depressive symp-
toms are indirectly associated with alcohol consumption
through PBS use longitudinally. In other words, having

increases in depressive symptoms as compared with the
previous week’s symptoms was related to fewer PBS used
and, in turn, heavier alcohol consumption. These results may
suggest that having increases in depressive symptoms may
predict poorer alcohol outcomes because individuals are less
likely to use PBS in a drinking context. This indirect effect is
consistent with cross-sectional findings from Linden and col-
leagues (2013), Litt and colleagues (2013), and Martens and
colleagues (2008) demonstrating that PBS at least partially
explains the relationship between mental health symptoms
(i.e., anxiety and depression) and alcohol use.

TaBLE 1. Descriptive statistics for study variables
Time 2 Time 3 Time 4 Time 5

Variable M SD M SD M SD M SD
DepDiff 0.09 (0.66) 0.04 (0.65) -0.06 (0.68) 0.03 (0.65)
PBS 6.97 (5.59) 6.61 (5.12) 7.29 (6.11) 6.07 (4.08)
Use quantity 4.60 (2.86) 4.97 (3.57) 5.16 (3.29) 4.45 (2.94)
Use frequency 1.10 (1.25) 0.98 (1.16) 0.81 (1.10) 0.90 (1.21)
Peak use 5.62 (3.46) 6.44 (5.28) 6.69 (5.27) 5.76 (4.44)
Problems 1.26 (2.16) 0.86 (1.51) 1.07 (2.20) 1.15 (1.85)

Notes: DepDift = depression score difference; PBS = protective behavioral strategies; problems = alcohol-
related problems.
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TaBLE 2. Summary of indirect effects
Empirical [95% BC

Outcome/effect B SE t boot CI] B
Use quantity

Indirect effect (ab) 0.035%* 0.026 1.346 [0.001, 0.107] .008

Direct effect (¢”) 0.133 0.228 0.583 [-0.333, 0.573] .031

DepDiff—PBS (a) -0.276 0.165 -1.676 [-0.581, 0.055] -.080

PBS—Use quantity (b) -0.126 0.058 -2.189 [-0.247, -0.018] -.103
Use frequency

Indirect effect (ab) 0.010%* 0.008 1.207 [0.000, 0.035] .005

Direct effect (¢”) 0.011 0.076 0.145 [-0.130, 0.166] .006

DepDiff—PBS (a) -0.277 0.163 -1.700 [-0.578, 0.048] -.080

PBS—Use frequency (b) -0.037 0.020 0.858 [-0.078, 0.000] -.067
Peak use

Indirect effect (ab) 0.062* 0.042 1.490 [0.001, 0.170] 012

Direct effect (¢”) 0.215 0.349 0.616 [-0.451, 0.930] .041

DepDiff—PBS (a) -0.276 0.165 -1.675 [-0.582, 0.057] -.080

PBS—Peak use (b) -0.225 0.079 -2.837 [-0.393, -0.079] -.148
Alcohol-related problems

Indirect effect (ab) 0.006 0.011 0.546 [-0.010, 0.033] .002

Direct effect (¢”) 0.634* 0.186 3.413 [0.316, 1.045] .198

DepDiff—PBS (a) -0.256 0.165 -1.557 [-0.561, 0.081] -.074

PBS—Alcohol-related problems (b) -0.023 0.034 -0.666 [-0.080, 0.059] -.025

Notes: Confidence intervals (Cls) are 95% bias-corrected (BC) bootstrapped confidence intervals. DepDiff =
depression difference score; PBS = protective behavioral strategies.

*p <.05.

It is interesting to note lack of significant mediation
regarding depressive symptoms, PBS use, and negative
alcohol-related consequences. This finding contrasts previ-
ous cross-sectional research examining these relationships
with depression (Martens et al., 2008) and anxiety (Linden
et al., 2013). This discrepancy may be attributable to our
use of the RAPI (White & Labouvie, 1989) to measure
alcohol-related problems. Although the RAPI is a com-
monly used assessment tool, several of the items reflected
on this measure may be unlikely to occur in the past week
in a non—alcohol-dependent college student sample (e.g.,
“noticed a change in your personality,” “was told by a
friend, neighbor, or relative to stop or cut down drinking”)
because this tool focuses on the more severe end of the
alcohol-related consequences spectrum for young adults
(Read et al., 2006) and was developed using a range of
adolescents, not just college students (White & Labouvie,
1989). Given the emphasis on more severe problems and
the limited range (31%—39%) of participants experienc-
ing any problems in the past week, we may have been
lacking enough variability or a strong enough effect size
to examine our specific mediational relationships. Other
measures, such as the Young Adult Alcohol Consequences
Questionnaire (Read et al., 20006), that are specifically de-
signed to detect problems experienced among college-aged
adults may be more suitable for assessing drinking-related
problems in the past week as related to study constructs,
as is evidenced by recent research examining PBS use and
negative consequences in a daily diary format (Pearson et
al., 2013). Future longitudinal research would benefit from
replicating our findings of alcohol-related problems with

a measure that is more sensitive to short-term drinking
consequences experienced among young adults, especially
college students.

Our study adds to the literature in several ways, address-
ing some methodological concerns raised by Pearson (2013).
Primarily, this was the first study to examine negative affect
and PBS use in a longitudinal framework. Our findings not
only support the limited body of cross-sectional evidence
that individuals with mental health concerns are less likely to
use PBS—which, in turn, predicts heavier alcohol use—but
also suggest that this is a within-person effect that occurs
longitudinally and influences episodic behavior. Relatedly,
this study adds to the literature by focusing on behaviors
occurring in the past week rather than examining relation-
ships between typical depressive symptoms and typical
behavior in a drinking situation. Such designs can result
in inaccurate reports (Gmel & Daeppen, 2007) and do not
allow for examinations of individual differences. Although
not daily, participants were able to record their behaviors
close to the time they occurred, which may have ameliorated
some retrospective memory biases. This study also permitted
within-subjects investigations, which enabled us to identify
intraindividual differences in the mediated relationship of
depressive symptoms, PBS use, and alcohol consumption.
Last, the present research supports considerations of measur-
ing fluctuations in negative affect rather than typical level of
negative affect. As recommended by Gottfredson and Hus-
song (2013), examining affect variability may reveal more
information about one’s drinking outcomes. Using such
methodologies allows us to state that experiencing higher
depressive symptoms than last week was associated with
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using fewer PBS and, consequently, engaging in heavier
alcohol consumption.

There are several theoretical explanations for the study
findings that depressive symptoms are associated with a
failure to use PBS and, in turn, greater alcohol consump-
tion. The TPB (Ajzen, 1991) posits that an individual’s at-
titude toward a behavior can affect actual behavior. If people
perceive a general lack of behavioral control, they may be
less likely to monitor their behavior, such as by consuming
less alcohol. Given that individuals with greater depressive
symptoms often make errors in cognitive judgment and
may be unable to activate the cognitive resources necessary
to use PBS in drinking situations (e.g., Beck et al., 1979;
Fossati et al., 2001), they may feel less in control of using
strategies to protect themselves from alcohol-related harm,
such as using PBS when drinking. An alternative explana-
tion may be that individuals with depressive symptoms are
self-medicating their symptoms by drinking. That is, if an
individual is attempting to reduce his or her level of negative
affect by consuming alcohol, he or she may be less likely to
use certain types of PBS (e.g., limiting the number of drinks
consumed) that would inhibit his or her ability to achieve the
desired effect from alcohol.

Findings from the present study may have some clinical
implications. Extant harm-reduction interventions, such as
BASICS (Dimeff et al., 1999), are evidenced to address
heavy drinking among college students in general. Further,
intervention work has shown that PBS appears to be a rel-
evant component in drinking reduction in this population
(Barnett et al., 2007; Larimer et al., 2007; Murphy et al.,
2012). Given that individuals experiencing increased mental
health symptomatology are at elevated risk for problematic
alcohol use, they may benefit from tailored interventions
that emphasize PBS in drinking contexts, particularly during
drinking occasions where they experience greater symptoms
of depression. Further, recent research supports that greater
use of PBS could be effective in reducing alcohol-related
problems, particularly among individuals with mental health
concerns more globally (LaBrie et al., 2009, 2010) as well
as greater symptoms of anxiety (Linden et al., 2013) and
depression more specifically (Kenney & LaBrie, 2013).
Thus, the inclusion of PBS as a skills-training component
in alcohol interventions could be useful for college students
with a wide range of mental health concerns.

To date, research has not tailored BASICS or other types
of harm-reduction interventions toward individuals with
symptoms of anxiety or depression. However, preliminary
success was found for a recent brief cognitive-skills train-
ing intervention developed for individuals with poor mental
health (LaBrie, 2012). Researchers provided participants
with personalized feedback to increase their PBS use and
reduce problematic alcohol outcomes. At a 1-month follow-
up, intervention participants increased their PBS use, and
men with poorer mental health decreased their alcohol

consumption. Based on our findings, it also may be useful
to target associations between occasions where participants
experience particularly high levels of depressive symptoms,
as this may be associated with a reduced likelihood of using
strategies to protect themselves against problematic drink-
ing behavior. In sum, research suggests that harm-reduction
interventions geared toward those with mental health symp-
tomatology could help reduce their alcohol-related harms.

Future research could build on these findings in several
ways. First, research could extend our findings of depressive
symptoms and PBS use to other types of negative affect
(e.g., anxiety, global mental health symptomatology) to
determine the generalizability of our results. Second, other
types of PBS could be examined as mediators of mental
health symptoms and alcohol use outcomes. The current
study used the PBSM (Novik & Boekeloo, 2011), but there
are other measures of PBS (i.e., Protective Behavioral
Strategies Survey [Martens et al., 2005], Strategy Question-
naire [Sugarman & Carey, 2007]) that assess other types of
PBS. For instance, although the PBSM consists of a few
items regarding avoiding drinking situations, the Strategy
Questionnaire provides a subscale specifically measuring
alternatives to drinking (e.g., “Finding other ways besides
drinking to reduce stress”). Recent research suggests that
individuals who more frequently endorse negative reinforce-
ment drinking motivations (e.g., coping motives) may use
fewer alternatives to drinking strategies specifically (Linden
et al., 2014). Given that many individuals with mental health
concerns consume alcohol to cope with their symptoms
(e.g., Cooper et al., 1992), it may be useful to replicate our
findings using the Alternatives to Drinking subscale on the
Strategy Questionnaire.

Limitations

Although our study makes an important contribution to
the literature, there are several limitations that should be
noted. Primarily, as our population of interest was college
student drinkers, our results may not generalize to individu-
als diagnosed with clinically significant symptoms of depres-
sion. Also, because the measure we used cannot necessarily
be used as a diagnostic tool to determine level of depres-
sion, we are limited in our ability to determine the relative
clinical level of depression experienced in our sample. The
mean level of depressive symptoms at baseline was, however,
similar to another college sample (McAdams & Donnellan,
2009). Our within-subject findings do, however, allow us
to indicate that when students experience an increase in
depressive symptoms, they also report a decrease in PBS
used and, consequently, an increase in alcohol consump-
tion. In addition, the use of self-report measures for alcohol
use may result in biased reports because of a desire on the
part of the participant to appear socially appropriate. Some
research, however, has suggested that self-report measures



LINDEN-CARMICHAEL ET AL. 87

for alcohol outcomes are reliable and valid (see Del Boca
& Darkes, 2003, for a review). Furthermore, although our
study used a weekly diary design, retrospective recall biases
may still exist. A daily diary design may help improve the
accuracy of participants’ reports. Using hierarchical linear
modeling to analyze true daily diary data may assist in pars-
ing out any additional between- and within-subjects effects.
Last, given that women tend to use more PBS, consume less
alcohol than men (LaBrie et al., 2011), and experience more
depressive symptoms (Weitzman, 2004), and that our sample
mostly consisted of women (70%), our findings may not
generalize to all college students. To address this issue, we
included gender as a covariate in the model to control for its
influence on study outcomes. Despite generalizability con-
cerns, however, it may be that study findings regarding the
intricacies of mental health, PBS, and alcohol outcomes are
more problematic for women than for men. Future research
may benefit from examining the particular role that gender
may play in such relationships.

Conclusions

Overall, the present study was the first to examine the
longitudinal, within-subject relationships among negative
affectivity (i.e., depressive symptoms), PBS use, and alcohol
outcomes. Our findings suggest that experiencing increased
depressive symptoms from the previous week was associ-
ated with a reduction in PBS use and, in turn, an increase
in alcohol consumption. That is, the relationship between
depressive symptoms and alcohol use may be explained by a
lack of PBS use. Based on these findings, harm-reduction al-
cohol intervention programming may benefit from targeting
associations between greater weekly depressive symptoms
and one’s likelihood of drinking by emphasizing the use of
PBS in these drinking contexts.
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