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Abstract

OBJECTIVE: Normative feedback remains an effective approach to reducing alcohol use among
college students. However, this approach is difficult to extend to protective behavioral strategies
(PBS), which are proximal to alcohol-related problems. Deviance Regulation Theory (DRT) is a
social psychology theory that posits individuals choose engage in behaviors to standout out in
positive ways or avoid standing out in negative ways. The current study tests a DRT-based
randomized control trial.

METHOD: College student drinkers (7= 130) reported on PBS norm frequency, alcohol use, and
PBS use. They were then randomly assigned to receive a positive message about PBS users, a
negative message about non-PBS users, or a control. They reported on weekly PBS use, alcohol
use, and alcohol problems for 10 weeks.

RESULTS: Consistent with DRT, there were immediate post-intervention effects on PBS use for
individuals who believed PBS was uncommon and who also received a positive message. This
remained stable across time. There was significant growth in PBS use among individuals who
received a negative message and who believed PBS use was common. The intervention was not
directly associated with alcohol use or problems. However, PBS use was associated with average
alcohol use and lower weekly and global alcohol problems.

CONCLUSIONS: This study shows that a DRT intervention may increase PBS use. This may
translate into lower alcohol use and fewer alcohol-related problems. The results also identify
conditions under which positive and negative messages are indicated.
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Introduction

Alcohol use among college students continues to be a significant public health issue in the
United States (White & Hingson, 2013). The percentage of college students involved in
heavy alcohol use is staggering, with some research reporting that approximately 20% of
college students meet the diagnostic criteria for alcohol abuse or dependence (Dawson,
Grant, Stinson, & Chou, 2004). In a seven-year longitudinal study, Hingson and colleagues
(2009) found that college students with heavy alcohol use were more subject to problems
such as unintentional injury, deaths, driving under the influence, and sexual assault. In their
conclusion, they recommend the implementation of interventions aimed at reducing alcohol-
related harm within the college student population. To date, the use of brief norm-based
interventions to reduce alcohol use/problems has been shown effective with this population
(Hingson, Berson, & Dowley, 1997; Reid & Carey, 2015), however, recent research suggests
the effects may not be as robust as once thought (Huh et al., 2015). The current study tests
an intervention aimed at reducing alcohol problems by increasing use of responsible
drinking behaviors via a relatively novel social psychological theory.

Norm-Based Alcohol Interventions

Norm-based interventions targeting alcohol use have become an increasingly popular
approach in attempts to curb college student drinking and subsequent problems (Carey,
Scott-Sheldon, Carey, & DeMartini, 2007). Norm-based interventions work by focusing on
an individual’s pluralistic ignorance (Prentice & Miller, 1993), the discrepancy between
what the individual believes is the norm, compared to the actual norm. Effective norm-based
interventions focus on this discrepancy and highlight how the individual differs from the
norm (Lewis & Neighbors, 2006), which usually involves the individual’s perceived norm
being drastically higher than the actual base-rate of behavior (Lewis, Neighbors, Oster-
Aaland, Kirkeby, & Larimer, 2007; Neighbors et al., 2010). The result is that the heavy-
drinking student realizes that his or her drinking rate is much further above the actual rate
than they previously estimated.

Overall, norm-based interventions have been shown to be effective in many cases when
applied to typical college-student drinking (Lewis & Neighbors, 2006; Lojewski, Rotunda,
& Arruda, 2010). Previous studies have found that norm-based interventions can reduce the
discrepancy between an individual’s perceived norm rate and the actual normative rate
(Neighbors, Larimer, & Lewis, 2004), as well as reduce alcohol consumption and problems
(Bewick, Trusler, Mulhern, Barkham, & Hill, 2008; Lewis & Neighbors, 2007). However, in
a recent meta-analysis, Huh and colleagues (2015) found that the effects of the interventions
are not as robust as once thought. Furthermore, most of these studies have utilized pluralistic
ignorance regarding alcohol consumption, but have not focused much on alcohol problems
or mitigating factors aside from use. Thus, there is a need to expand norm-based
interventions to target behaviors directly tied to alcohol problems, such as protective
behavioral strategies.
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Protective Behavioral Strategies

Protective Behavioral Strategies (PBS) are specific behaviors that individuals can use to
reduce the deleterious consequences of alcohol consumption. These involve behaviors such
as setting a limit on the number of drinks a person plans to consume, securing a designated
driver before drinking, or avoiding drinking games - just to name a few. Research has shown
that individuals who use PBS have a successful track record of mitigating alcohol-related
problems (Pearson, 2013). Cross-sectional studies have consistently shown an inverse
association between PBS use and alcohol-related problems (Pearson, 2013). Furthermore,
longitudinal changes in the use of PBS are associated with decreases in alcohol use and
problems in college students (Martens, Martin, Littlefield, Murphy, & Cimini, 2011). Like
alcohol use, there is a link between perceived norms of PBS use and actual PBS use. In two
large samples of college students, Benton and colleagues (2008) found that PBS descriptive
norms predicted PBS use, and that there appears to be a discrepancy between perceptions of
peers’ use of PBS and the individual’s own PBS norms (i.e., pluralistic ignorance).
DeMartini and colleagues (2011) found high acceptance rates of PBS use (i.e., PBS
injunctive norms) among college students as well as a perceived discrepancy in acceptability,
with individuals endorsing higher personal acceptability of PBS than the perceived
acceptability of PBS by their peers. These findings seem promising for interventions that
rely on normative beliefs.

Although a number of brief interventions have demonstrated a significant relationship
between increased PBS use and decreased alcohol consumption and/or problems (Barnett,
Murphy, Colby, & Monti, 2007; Dvorak, Kramer, Stevenson, Sargent, & Kilwein, 2017;
Dvorak, Pearson, Neighbors, Martens, & Stevenson, 2016; Dvorak, Pearson, Neighbors, &
Martens, 2015; Larimer et al., 2007; Martens et al., 2007), the evidence is not monolithic;
indeed, several stand-alone PBS interventions have had limited effects. Martens, Smith, and
Murphy (2013) found a PBS norms feedback (PBSF) intervention to be less effective than a
personalized alcohol norms feedback (PNF) intervention in reducing alcohol consumption,
though PBSF was more effective at increasing PBS use. However, PBSF did show a stronger
reduction in alcohol problems (= -0.64), relative to PNF (= -0.32), though the difference
between these groups did not reach conventional levels of statistical significance. Recently,
LaBrie and colleagues (2015) found evidence that a stand-alone PBS intervention, which
utilized PBS skills training and personal PBS feedback (PBS-STPF), increased PBS use.
However, this did not result in greater reductions in alcohol use. Similarly, Sugarman and
Carey (2009) found that a simple intervention, instructing students to use more PBS,
increased PBS use, but there was no change in alcohol use. In contrast, Kenney and
colleagues (2014) found that a standalone PBS intervention, delivered in a group format,
produced increased PBS use and subsequent decreases in both heavy alcohol use and
alcohol-related problems. In addition, PBS use mediated intervention effects on alcohol
problems post-intervention among participants with heightened levels of anxiety. Thus,
while standalone PBS-based interventions appear to increase PBS consistently, the effects on
alcohol consumption are less consistent. However, they may be effective at reducing alcohol-
related problems, a more clinically relevant outcome. Though standalone PBS interventions
show promise, the inconsistent findings suggest that new approaches are warranted.
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Deviance Regulation Theory

Overview

Deviance Regulation Theory (DRT) is a relatively new social psychological theory of
behavioral action motivated by social perception. Specifically, DRT posits that personal
identity, in relation to reference groups, can influence behaviors (Blanton, Stuart, & Van den
Eijnden, 2001). DRT offers a predictive model where an individual’s motivation for
engaging in a behavior is a product of the perceived normative frequency of the target
behavior among a reference group and the social perceptions of people that engage in that
behavior. The basic tenet of the theory rests on the assumption that counter-normative
behavior is more salient than normative behavior (i.e., when you go against the grain, you
stand out). Thus, information about counter-normative behavior influences motivation to
engage in the behavior. If an individual believes that a behavior is uncommon, then
information about engaging in that behavior will be especially pertinent. Importantly, it does
not require pluralistic ignorance, or the manipulation of the descriptive norm. This means
that any message can be tailored to highlight the counter-normative aspect of a behavior. For
example, if a person believes that the majority of a population use PBS, then non-/infrequent
PBS users are the minority. In this case, a negative message describing non-/infrequent PBS
users should motivate individuals to engage in more PBS to avoid standing out in a negative
way. In contrast, if an individual believes that the majority of a population do not use PBS,
then PBS users are the minority. In this case, a positively framed message about frequent
PBS users should motivate individuals to engage in more PBS to enhance standing out in a
positive way. Previous research has supported the application of DRT to modify substance
use behaviors.

In a series of recent pilot studies, Dvorak and colleagues utilized a DRT-based approach to
modify PBS use norms, increase PBS use, strengthen the association between PBS use
intentions and actual PBS use, decrease alcohol use, decrease alcohol-related problems, and
decrease intentions to use marijuana (Dvorak, Kramer, & Stevenson, 2018; Dvorak et al.,
2017; Dvorak et al., 2016; Dvorak et al., 2015; Dvorak, Raeder, et al., 2018; Sargent et al.,
2018). In the alcohol PBS studies, college students are randomly assigned to receive positive
messages about individuals who use PBS or negative messages about individuals who do not
use PBS. Across several weeks (Dvorak et al., 2016; Dvorak et al., 2015) or across Spring
Break (Dvorak et al., 2017; Sargent et al., 2018), consistent DRT effects were observed
whereby a positive message about PBS users increased PBS use if those people believed
PBS use was uncommon, or a negative message about PBS non-users increased PBS use
among those that believed PBS use was common. However, these studies were not
randomized control trials (RCTs), suffered from small sample sizes, did not include
comprehensive measures of PBS norms, and did not examine effects across time. The
current study addresses these shortcomings and is the first RCT of this approach.

The current study examines a RCT of Deviance Regulation Theory to increase the use of
PBS among college student drinkers. It was hypothesized that, among individuals who
believe PBS use is uncommon, a positive message about individuals who frequently use PBS
would result in more PBS use. In contrast, among individuals who believe PBS use is
common, a negative message about individuals who do notengage in PBS would result in

J Consult Clin Psychol. Author manuscript; available in PMC 2019 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dvorak et al.

Methods

Participants

Procedure

Page 5

more PBS use. Consistent with previous research on DRT (Dvorak et al., 2015), we expected
these effects to occur immediately after the intervention, and not grow or decay across time.
In addition, these effects are expected to impact clinically relevant outcomes via PBS use.
Specifically, we expect that PBS use will be negatively associated with alcohol use in a
given week (a within-subjects association). Further, individuals who use more PBS, should
also have lower global consumption rates (a between-subjects association) as more PBS use
should result in less overall consumption. Finally, we expect that PBS use will be broadly
protective against alcohol-related problems, both within a given week (a within-subjects
association) as well as globally (a between-subjects association). As the intervention target
is PBS use, we expect direct effects of PBS use on the alcohol outcomes, but do not
anticipate direct intervention effects on either alcohol use or alcohol-related problems. The
underlying theoretical model is depicted in Figure 1.

The participant flow chart is shown in Figure 2. The study screen was posted to the
University research pool website. At the time, there were 7= 1,163 registered participants.
All research pool participants were eligible to register for the screening study; 7= 532
registered and completed the screen. Of this sample, 7= 259 (48.68%) reported drinking at
least “2—3 times per month.” We randomly selected 60% of eligible participants (7= 155)
and offered them the opportunity to participate in a study entitled “Longitudinal Use of
Protective Strategies” in exchange for 1 research credit per week for the next 10 weeks. Of
those contacted, 85.16% (7= 132) agreed to participate. These individuals were then
randomized to receive a positive message about individuals who DO engage in protective
strategies (1= 41), a negative message about individuals who DO NOT engage in protective
strategies (1= 46), or a control condition (n7= 45). After the initial intervention session,
participants logged in weekly to report on activities the previous week. Nine individuals
(control = 1, positive frame = 4, negative frame = 4) did not return to complete any post-
intervention assessments. In addition, five individuals (control = 2, negative = 3) did not
report any alcohol use in the post-intervention assessments; however, these individuals all
provided some data and thus were retained in the analysis. Two individuals provided no
drinking data in the pre-intervention assessment and did not return for any post-intervention
assessments. These two individuals were removed from the analysis, resulting in a final
analysis sample of 7= 130. Participants in the analysis sample had a mean age of 19.26 (SD
= 1.88). The sample was 70% female. The racial composition was fairly homogenous with
96.15% White, 1 participant endorsing Black/African American, 1 participant endorsing
Asian, 5 individuals endorsing Hispanic/Latina/Latino, and 2 participants endorsing ‘Other.’
All participants were treated in accordance with American Psychological Association
guidelines for ethical research (Sales & Folkman, 2000) and the University Institutional
Review Board approved this study.

Phase |.—This study was conducted in three phases. In phase I, participants completed a
screen that asked about alcohol use, PBS use, and PBS norms. Participants received three
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credits of research participation points (i.e., 30 minutes of participation credit) for
completing the screen. Individuals who endorsed drinking “2-3 times per month” or more
were identified as potential participants. A random sample of eligible individuals was then
selected for participation in the intervention phase (phase II).

Phase Il.—In phase Il, participants reported their PBS use and alcohol use for each day of
the previous week. They were then randomly assigned to receive a positively framed
message about individuals who DO engage in PBS, a negatively framed message about
individuals who DO NOT engage in PBS, or an attention control which asked opinions
about PBS use in general (see intervention description below). Following the intervention,
participants reported on intentions to use PBS the following week.

Phase Ill.—Phase 111 was the post-intervention monitoring phase. Each week, participants
logged onto a secure server to report on current PBS use norms, alcohol use for each day of
the previous week, alcohol-related problems experienced during the previous week, and PBS
use for each day of the previous week. They then received a brief intervention reminder
consistent with their original condition. Following this, they reported on intentions to use
PBS in the coming week (not examined here). Participants were emailed every Tuesday
morning to complete an assessment covering the last week. Participants had 72 hours to
complete this assessment each week. Participants could complete 10 weeks of post-
intervention surveys and received 1 research pool point (i.e., 10 minutes of credit) for each
survey completed.

The intervention used 12 positively framed messages about individuals who DO engage in
PBS when drinking (sample positive item: “Did you know, that students who DO USE these
strategies are seen as more competent by their peers?”), and 12 mirrored, negatively framed
messages about individuals who DO NOT engage in PBS when drinking (sample negative
item: “Did you know, that students who DO NOT USE these strategies are viewed by other
students as more impulsive and having less self-control?”). Following each statement,
individuals endorsed if they knew the statement or not. This was done simply to ensure they
had read the intervention statement. After viewing all 12 statements, participants were told:
“We’re interested in your opinion of these statements. Why do you think people who...”
(positive message: ...”DO USE these strategies are viewed so much more positively?”;
negative message: ...”DO NOT USE these strategies are viewed so much more
negatively?”). Participants responded in a free text box. This was used to reinforce the
intervention message. The control condition asked about individual perceptions of others
that do or do not use PBS (item: “We’re interested in your perception of individuals who
either DO or DO NOT use these strategies; what do think motivates people to use, or not
use, these strategies when drinking?”). For a more detailed description of this intervention,
see Dvorak and colleagues (2015).

Demographics.—Participants reported age, gender, sexual orientation, race, ethnicity,
year in school, and grade point average. Gender and age were added as model covariates in
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the final analyses as these are frequently associated with alcohol-related variables in college
student samples.

Alcohol Use Disorder Identification Test (AUDIT).—In the initial screen, individuals
completed the AUDIT as a measure of alcohol-related problems. The AUDIT is a 10-item
questionnaire that assesses three aspects of alcohol-related outcomes: hazardous use,
dependence symptoms, and serious harm (Saunders, Aasland, Babor, & de la Fuente, 1993).
Summed scores range from 0 to 40, with scores of 8 and above indicating some intervention
may be warranted (Saunders et al., 1993). Previous research supports the reliability and
validity of the AUDIT with college student samples (DeMartini & Carey, 2009), and have
indicated that scores of 5 for females and 7 for males may indicate intervention is warranted
(DeMartini & Carey, 2012). The mean AUDIT score in this sample was 7.83 and there was
acceptable internal consistency (a =.78). The AUDIT was not used in the analysis but is
provided to compare this sample to other substance use samples.

Maodified Daily Drinking Questionnaire (DDQ-M).—The DDQ-M is a measure of
weekly alcohol consumption. Individuals report the number of drinks consumed on each day
of the week. In the current study, the DDQ-M assessed weekly consumption over “a typical
week in the last 6 months.” This was used as a measure of individual differences in typical
weekly alcohol consumption in the screening questionnaire. In the weekly post-intervention
assessments, individuals used the same format to report the number of drinks consumed each
day over the last week, starting with the previous Tuesday, and working up to the most
recent Monday. The sum of this measure for each week was used as a measure of weekly
alcohol consumption in the analysis. The DDQ-M has been used effectively as a measure of
college student drinking (Dvorak et al., 2014; Dvorak, Simons, & Wray, 2011) as well as a
weekly measure of consumption in the context of DRT-based interventions (Dvorak et al.,
2017; Dvorak et al., 2015; Sargent et al., 2018).

Young Adult Alcohol Consequences Questionnaire (YAACQ).—The YAACQ isa
measure of 48 alcohol-related problems. Participants were asked if they experienced each
consequence over the last week (0 = no, 1 = yes, sample item: “/ have passed out from
drinking.”). These items were summed to provide a measure of total alcohol-related
problems experienced each week. The YAACQ showed good internal consistency across
weeks (as =.90-.98). Previous research has utilized the YAACQ as a measure of alcohol
problems in both a daily and weekly format (see Dvorak et al., 2015; Pearson, D’Lima, &
Kelley, 2013).

Protective Behavioral Strategies (PBS).—During the initial screen, participants were
presented with a list of 36 different protective behavioral strategies (PBS; sample item: “Use
a designated driver.”) collected across a variety different measures (Benton et al., 2004;
Martens et al., 2005; Sugarman & Carey, 2007; Treloar, Martens, & McCarthy, 2015). They
were also presented with this list of strategies during each weekly post-intervention
assessment. During the weekly post-intervention assessments, participants were asked to rate
the extent to which they engaged in protective behavioral strategies for each day of the
previous week (PBS daily scale: 1= not at all, 5 = extremely) using a Time Line Follow
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Back (TLFB) like approach. At these sessions, participants reported only global PBS use to
reduce the burden of completing a full PBS assessment for each day of the week. This
approach has been used effectively to assess daily global PBS use during weekly diary
assessments (Dvorak et al., 2017). Mean weekly PBS use from drinking days (as PBS use
only occurs in the context of drinking) served as the primary intervention target.

PBS Norm Frequency.—The perceived frequency of PBS use was assessed by asking,
“How often do you think students use these types of strategies?” This item was rated on a 5-
point Likert-type scale (1= never, 5 = always). Consistent with DRT, the pre-intervention
norm was used as a moderator of the intervention effects.

Analysis overview

At level 1 alcohol use, PBS use, and alcohol problems were nested within each week. The
dataset had alcohol consumption and PBS use for each day over an 11-week period (1 pre-
intervention week followed by 10 post-intervention weeks). There were also data on alcohol-
related problems over the past week, though this variable was specific to the entire week, not
day. Thus, we analyzed the level 1 data at the week level, with mean levels (i.e., intercept) of
the outcome and slopes across time as the level 1 dependent variables of interest. Alcohol
consumption was summed across the week to provide a measure of total drinks consumed
that week. PBS use was the average use of PBS on drinking days that week (as PBS use only
occurs during drinking episodes). Thus, each model had a level 1 equation comprised of a
random intercept for the outcome and a slope across time:

Level 1: Outcomeij = ﬂOj + ﬂlj(Tlme in weeksl.j) + rij

At level 2, we controlled for biological sex and age, and modeled message frame
(condition), pre-intervention PBS use norms (grand mean centered), and the interaction of
condition x PBS use norms were added to test the effects of the intervention on the intercept
and the slope across time:

Level 2: ﬁOj =700 + 70 l(Sex)j + yOZ(Age)j + y03(C0nditi0n l)j + Yo 4(Condition 2)]. + yOS(PBS Norm)j +
y06(Condition 1 x PBS Norm)j + y07(C0nditi0n 2 x PBS Norm)j + UOj

ﬁlj = qu + 71 l(Sex)j + ylZ(Age)j + y13(C.(?nditi0n l)j + y14(C0ndition 2)]. + ylS(PBS Norm)j +
" 6(C0nd1t10n 1 x PBS Norm)j + y17(C0nd1tlon 2 x PBS Norm)j + Ulj

In addition, for the alcohol use and problems analyses weekly PBS use (centered at the
subject mean) was added as a predictor of the level 1 intercept and average PBS use
(centered at the grand mean) was added as a predictor of the level 2 intercept. For the
alcohol problems analysis, we also added weekly alcohol use (centered at the subject mean)
to the level 1 equation and average alcohol use (centered at the grand mean) predicting the
intercept and time slope. These are depicted below.

The data were analyzed in Stata 15.0 (StataCorp, 2017). PBS data was treated as continuous
and analyzed using the mixed command (StataCorp, 2013). Drinks consumed during
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drinking weeks and frequency of alcohol-related problems during drinking weeks were
treated as count variables and analyzed via multilevel negative binomial models using the
menbreg command (Long & Freese, 2001). In the count models we report Incident Rate
Ratios (IRR). Missing data within completed assessments were low (4.81%) and assumed to
be missing at random. The analysis utilized maximum likelihood estimation, which is
appropriate for nested data structures with data missing at random (Raykov, 2005).

The analysis was broken down into three multilevel regression models. In each model, Time
(in weeks) was initially centered at the first post-intervention week (i.e., pre-intervention
week = -1, first post-intervention week = 0, second post-intervention week = 1, third post-
intervention week = 2... final post-intervention week = 9). This allows for the examination
of intervention effects on the post-intervention intercept (Bg,) as well as on the time slope
(B1))- In the alcohol use and problems models, Time is re-centered to the study mid-point
(i.e., week 6; pre-intervention week = -5... final post-intervention week = 5) to examine
average effects across the study. The intervention effects are represented by the interaction
of PBS norms with condition. Condition 1 is coded 0 = control/negative frame, 1 = positive
frame. Condition 2 is coded 0 = control/positive frame, 1 = negative frame. Thus, condition
1 is the effect of the positive message, relative to control, and condition 2 is the effect of the
negative message relative to control.

The underlying hypothesis of this study was that the DRT-based intervention would lead to
DRT consistent increases in PBS use (i.e., more PBS use for those who receive a positive
message about PBS users and believe PBS use is uncommon OR more PBS use for those
who receive a negative message about PBS non-users and believe PBS use is common).
Thus, we propose a basic mediation model whereby messaging (i.e., condition) leads to
more PBS use as a function of PBS normative beliefs, PBS use is subsequently hypothesized
to be inversely related to alcohol use and alcohol-related problems (see Figure 1). To
examine this, we conduct three multilevel regression models. We initially examine the first
step of the causal chain — the effects of the intervention on PBS use. In the next two models,
we include condition, PBS norms, and Condition x PBS Norms. We then enter the outcome
from the first step (PBS use) to examine the overall association between PBS use and both
alcohol use and alcohol-related problems at the within-subject (i.e., weekly) and the
between-subject levels. We conduct each analysis in a step-wise fashion, using likelihood
ratio tests to examine the addition of parameters to each model.

In the first multilevel regression model, the outcome is average PBS use during weeks in
which individuals consume any alcohol. The analysis uses a first-order autoregressive
covariance structure (AR1) to account for serial autocorrelation across weeks. The multilevel
equation is depicted below:

Level 1: PBS useij = /}Oj +p 1j(Time in Weeksij) + rij
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Level 2: 'HOj =700t yOI(Sex)j + yOZ(Age)j + y03(C0nditi0n 1)j + y04(C0ndition 2)j + yOS(PBS Norm)j +
}/06(Conditi0n 1 x PBS Norm)j + 707(Condition 2 x PBS Norm)j + UOj

'Hlj =10t I(Sex)j + ylz(Age)j + y13(C0nditi0n 1)j + y14(C0ndition 2)j + ylS(PBS Norm)j +

y16(C0nditi0n 1 x PBS Norm)j + 7/17(C0nditi0n 2 x PBS Norm)j + Ulj

Next, we examine the effects of the intervention on drinks consumed during drinking weeks.
As drinks are a count variable with positive skew, we utilize a negative binomial count
distribution to model weekly drinks consumed. This model also includes level 1 (person
centered) and level 2 (grand-mean centered) PBS use, as the underlying hypothesis is that
the intervention increases PBS use, which then predicts lower alcohol use and alcohol
problems. The multilevel equation for alcohol use frequency is listed below:

Level 1: Drinks Consumed(nb)l.j = ﬁOj +p 1].(Time in weeksl.j) + ﬂzj(Weekly PBS usel.j)

Level 2: /30]. =700t yOI(SeX)j + yOZ(Age)J. + y03(C0ndition l)j + y04(C0ndition 2)]. + yOS(PBS Norm)j +
y06(Conditi0n 1 x PBS Norm)j + ;/07(Condition 2 x PBS Norm)j +
yog(Average PBS Use)j + UOj

ﬁlj =Y10t " l(Sex)j + ylz(Age)j + ;/13(Condition 1)]. + ;/14(Condition 2)]. + ylS(PBS Norm)j +
716(C0nditi0n 1 x PBS Norm)j + y17(C0ndition 2 x PBS Norm)j + Ulj

Finally, we examine the effects of message framing on alcohol-related problems during
weeks that individuals consumed alcohol, again using a negative binomial count outcome to
model the frequency of alcohol-related problems experienced during drinking weeks. In this
model, we add level 1 (person centered) and level 2 (grand-mean centered) PBS use as well
as person-centered weekly alcohol use to the level 1 equation and grand-mean centered
alcohol use to the level 2 intercept and time slope — thus controlling for weekly levels of
PBS use and drinks consumed on drinking days as well as individual differences in PBS use
and alcohol consumption rates.

Level 1: Alcohol problems(nb)ij = ﬂOj +p 1].(Time in weeksl.j) + ﬂzj(Weekly PBS usel.j) +
/33].(Weekly alcohol usel.j)

Level 2: 'HOj =700t yOI(Sex)j + yOZ(Age)j + y03(C0nditi0n 1)j + y04(C0ndition 2)j + yOS(PBS Norm)j +
}/06(Conditi0n 1 x PBS Norm)j + 707(Condition 2 x PBS Norm)j +
yOS(Average alcohol Use)j + yog(Average PBS Use)j+ UOj

ﬁlj =10t " 1(Sex)j + 712(Age)j + 713(Condition l)j + 714(Condition 2)j + ylS(PBS Norm)j +
" 6(Condition 1 x PBS Norm)j +y 17(Condition 2 x PBS Norm)j + Ulj
;/18(Average alcohol Use)j + Uij
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Across models, significant intervention effects (i.e., condition x norms interactions) are
examined by (a) testing simple effects of condition on the intercept at high (+15D) and low
(15D, levels of PBS norms and (b) examining time slopes in each condition at high (+15D)
and low (-15D) levels of PBS norms. Effects sizes utilize Cohen’s conventions (Rosenthal,
1994) or Incident Risk Ratios (IRRs). For continuous outcomes, effect sizes of statistically
significant slopes (Cohen’s £: small = .02, medium = .15, large = .35) are calculated
following the procedures outlined by Selya and colleagues (2012). Effect sizes on the
intercepts (Cohen’s & small = 0.20, medium = 0.50, large = 0.80) are calculated by dividing
the difference in intercepts between conditions by the pooled residual outcomes standard
deviation (SD) at the intercept timepoint.

Descriptive and compliance statistics

Descriptive statistics are listed in Table 1. Neither gender (o= .371) nor age (o = .706) was
significantly different across conditions. Average AUDIT score was 7.82 (SD = 4.42) and
did not vary across conditions (F= 0.86, p=.428). Participants completed an average of
7.66 (SD = 1.85) weeks of assessment and reported drinking during an average of 4.42 (SD
= 2.79) weeks. There was a total of 856 person-weeks out of a total possible 1430 person-
weeks (11 weeks x 130 participants) for a completion rate of weekly assessments of 60%.
Participants could skip weeks during the study, resulting in varying participation rates across
study weeks in phase I11. Participation dropped dramatically in week 8, with only 43% of
participants completing the weekly assessment. This continued to decline for the last two
weeks, with only 19% of participants completing the assessment in the final week.
Participants reported 1157 drinking day episodes across 621 drinking weeks (72.55% of the
856 measured weeks).

Pre-intervention associations

The week prior to the intervention, there were no differences in daily alcohol consumption
(p=.149) or PBS norm frequency (p = .651) across conditions. To examine pre-intervention
differences in PBS use, alcohol use, and alcohol problems, we tested three regression models
using the pre-intervention TLFB data for the previous week. Each outcome was regressed
onto biological sex (PBS use model: p=.355; Alcohol use model: B=0.41, p=.014;
Alcohol problems model: : B=-0.50, p=.009), age (PBS use model: p=.327; Alcohol use
model: p=.564; Alcohol problems model: : B=-0.12, p=.013), alcohol use (PBS use
model: p=.952; Alcohol problems model: : B=0.05, p<.001 ), PBS norm (PBS use
model: p=.161; Alcohol use model: p=.272; Alcohol problems model: p=.953), condition
1 (PBS use model: p=.733; Alcohol use model: p=.167; Alcohol problems model: p=.
673), condition 2 (PBS use model: p=..573; Alcohol use model: p=.281; Alcohol
problems model: p=.101), condition 1 x PBS norm (PBS use model: p=.824; Alcohol use
model: p=.356; Alcohol problems model: p=.873), and condition 2 x PBS norm (PBS use
model: p=.485; Alcohol use model: p=.181; Alcohol problems model: p = .466). There
were expected associations with age, gender, and consumption; however, there were no pre-
intervention differences as a function of condition or condition x PBS norm.
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PBS Use Analysis

The primary research questions concerned the effect of a DRT-based intervention on PBS
use. It was hypothesized that at low PBS norms a positive message about PBS users would
result in higher PBS use. It was also hypothesized that at high PBS norms a negative
message would result in higher PBS use. Consistent with previous research, we expected
these effects to occur immediately (i.e., predict the post-intervention intercept) and neither
grow nor decay across time. In step 1, we specified an intercept-only multilevel model with
average weekly PBS use from drinking weeks (as PBS use only occurs in the context of
drinking) as the outcome variable (see Table 2, column 1). There was significant random
variance in the intercept and the variance in PBS use was divided fairly evenly across levels
(Intra-Class Correlation [ICC] = 0.50). In step 2, the time slope was added to the level 1
model.1 We then added the main effects of age, biological sex, condition 1, condition 2, and
PBS use norms to both the intercept and time slope (see Table 2, column 2). This resulted in
a significant improvement over the intercept only model, LRy ?(13) = 37.74, p< .001. In
step 3, we added the condition x PBS norm interactions, to the intercept and slope (see Table
2, column 3). The addition of these interactions resulted in significant improvement over the
step 2 model, LRy 2(4) = 9.99, p=.041.

Consistent with hypothesis, the interaction of condition 1 x PBS norm predicted the PBS use
intercept (B =-0.74, p=.024). This was examined at high and low PBS norms (see Figure
3). At high PBS norms (+15D), there was no difference between the positive message
condition and the control (B=-0.28, p=.280). At low PBS norms, the positive message
resulted in higher PBS use immediately post-intervention (B = 0.64, p=.038; Cohen’s d=
0.50). Contrary to hypothesis, the condition 2 x PBS norm interaction did not predict
immediate post-intervention changes in PBS use (8= -0.47, p=.133).

Both the condition 1 x PBS norm (8= 0.19, p=.016) and condition 2 x PBS norm (B =
0.18, p=.008) interactions predicted the time slope. Figure 4 panel a, shows that at mean
levels of PBS norms there was no change in PBS use across time in the control condition (B
=-0.04, p=.125) or the positive message condition (8= 0.02, p=.412). However, there
was a small increase in PBS use across time in the negative message condition (8= 0.05, p
=.029; Cohen’s 7 = 0.05). Figure 4, panel b, shows that at low PBS norms there was no
change in PBS use across time in the control (B = 0.05, p = .150), positive frame (8= -0.01,
p=.893), or negative frame (8= 0.03, p=.301) conditions. Finally, Figure 4 panel ¢ shows
that at high levels of PBS norms there was a decline in PBS use across time in the control
condition (B= -0.14, p=.013; Cohen’s £ = 0.06), no change across time in the positive
condition (B =0.04, p=.326), and a small increase in PBS use across time in the negative
condition (B=0.07, p=.015; Cohen’s £ = 0.05). Thus, although there was not an
immediate DRT consistent effect on the PBS use intercept in the negative frame, there was a
DRT consistent increase in PBS use across time for those receiving a negatively framed
message and having an average or high PBS norm.

L. We also tested a quadratic slope for PBS in Step 2. While there was evidence for a quadratic slope it was quite modest (p = .024).
Further, there were no interactions between with the quadratic slope and the condition 1 and 2 intervention effects (ps = .779 and .298
respectively). Thus, we removed the quadratic slope from the model.
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Drinks Consumed During Drinking Weeks Analysis

Next, we examined drinks consumed on drinking weeks. In step 1, we specified an intercept-
only multilevel negative binomial count model with drinks consumed on drinking weeks (a
count variable) as the outcome (see Table 3, column 1). There was significant random
variance in the intercept, and it was allowed to vary randomly. In step 2, the time variable,
centered at the first post-intervention week (i.e., week 2), was added to the level 1 equation.
There was no random variance in the time slope; thus, the variance of the time slope was
constrained to zero. We then added the main effects age, biological sex, condition 1,
condition 2, and PBS use norms to both the intercept and time slope (see Table 3, column 2).
A likelihood ratio test indicated this did not significantly improve the model, LRXZ(ll) =
17.03, p=.107. In step 3, we added the condition x PBS norm interactions, to the intercept
and time slope (see Table 3, column 3). The addition of these interactions resulted in
significant improvement over the step 2 model, LRX2(4) =14.12, p=.007. Interestingly,
there was a significant effect of condition 1 x PBS norm and condition 2 x PBS norm on the
model intercept. In step 4, we added weekly PBS use (person centered) and average PBS use
(grand-mean centered) to the model (see Table 3, column 4). The addition of PBS use did
not result in a significant improvement over the step 3 model, LRy ?(2) = 4.28, p=.118.
Furthermore, the interactions of condition 1 x PBS norm and condition 2 x PBS norm on the
intercept remained significant. Next, we re-centered the time variable to the study midpoint
(i.e., week 6). This allows for an examination of the mean effects of the intervention across
the study (see Table 3, column 5). When centered at the study midpoint (i.e., week 6), the
two interactions on the intercept remained significant. Weekly PBS use was not associated
with drinks consumed on drinking weeks. However, at the between-subjects level, average
PBS use was modestly inversely associated with drinking rate (IRR = 0.90, p=.048),
suggesting that those who use more PBS consume fewer drinks in general; partially
supporting hypothesis.

In the final step (centered at the study midpoint of week 6), both condition x PBS norm
interactions on the intercept remained significant.2 We examined the differences in drinking
rate at mean, high (+15D), and low (-=15D) levels of PBS norms. At mean PBS norms, there
was no difference between the control condition and either the positively framed message
(IRR =1.22, p=.101) or the negatively framed message (IRR = 1.23, p=.091). Similarly, at
low PBS norms there was no difference between the control condition and either the
positively framed message (IRR = 0.77, p=.181) or the negatively framed message (IRR =
0.74, p=.073). However, at high levels of PBS norms, drinking rates were lower in the
control condition than both the positively (IRR = 1.93, p<.001) and negatively (IRR = 2.04,
p<.001) framed message conditions. Thus, at high PBS norms, individuals drank
approximately 2 drinks more than the control condition on drinking weeks if they received
any sort of messaging. A posthoc examination of these unanticipated findings showed that in
the control condition PBS norms were inversely associated with mean drinking rate (IRR =
0.53, p<.001), while the association between PBS norms and mean drinking rate was

2:We also examined these interactions at the final week of the study by re-centering the Time variable at Week 11 (final week). The
interactions were relatively unchanged (and still statistically significant at this time point).
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positive, though not statistically significant, in both the positively (IRR = 1.09, p= .451) and
negatively (IRR = 1.18, p=.120) framed message conditions.

Alcohol Problems During Drinking Weeks Analysis

Lastly, we examined the effects of the intervention on the frequency of alcohol-related
problems during drinking weeks across the study. In step 1, we specified an intercept-only
multilevel negative binomial count model as the outcome variable. There was significant
random variance in the intercept and it was allowed to vary randomly. In step 2, the time
variable, centered at the first post-intervention week (i.e., week 2), was added to the model.
There was no random variance in the time slope; thus, the variance of the time slope was
constrained to zero. We then added the main effects of age, biological sex, condition 1,
condition 2, PBS use norms, weekly alcohol use (person centered), and average alcohol use
(grand-mean centered) to both the intercept and time slope (see Table 4, column 2). A
likelihood ratio test indicated this significantly improved the model, LRX2(14) =139.76, p
<.001. In step 3, we added the condition x PBS norm interactions, to the intercept and slope
(see Table 4, column 3). The addition of these interactions did not significantly improve the
model over the step 2 model, LRX2(4) =2.84, p=.585. In step 4, we added weekly PBS use
(person centered) and average PBS use (grand-mean centered) to the model (see Table 4,
column 4). The addition of PBS use resulted in a significant improvement over the step 3
model, LRXZ(Z) =19.70, p< .001. Finally, we re-centered the time variable to the study
midpoint (i.e., week 6) to again allows for an examination of the mean effects of the
intervention across the study (see Table 4, column 5). PBS use was broadly protective
against alcohol-related problems with both weekly PBS use (IRR = 0.84, p<.001) and
average PBS use (IRR = 0.75, p=.004) being inversely associated with alcohol-related
problems. As might be expected, alcohol consumption was positively associated with
alcohol-related problems at both the weekly level (IRR = 1.06, p < .001) and the between-
subjects level (IRR = 1.17, p<.001).

In addition, average alcohol use moderated the trajectory of alcohol-related problems across
time (IRR =1.02, p<.001). At mean levels of alcohol consumption, there was a decline in
alcohol problems across time in the study (IRR = 0.84, p< .001). However, at high (+15D)
levels of average alcohol consumption this decline was attenuated (IRR = 0.90, p < .001),
while at low (=15D) levels of average alcohol consumption the decline was potentiated (IRR
=0.80, p<.001). We explored this interaction in the context of the intervention. As this was
done posthoc, we set the alpha level to p<.001 to guard against type | error. We first
examined if this interaction varied by condition, PBS norm, and the condition x PBS norm
interactions. None of these interactions were statistically significant. Next, we examined if
this interaction varied by weekly PBS use (person centered) and average PBS use (grand-
mean centered). None of these interactions were significant either. Thus, as might be
expected, average alcohol use moderated the trajectory of alcohol-related problems across
time, but this did not vary by the intervention or by PBS use.
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Discussion

This study examined the effects of a brief Deviance Regulation Theory (DRT) intervention
on PBS use among college student drinkers. Previous research has shown that PBS use may
mitigate alcohol consumption and alcohol-related problems (Barnett et al., 2007; Dvorak et
al., 2017; Dvorak et al., 2016; Dvorak et al., 2015; Larimer et al., 2007; Martens et al., 2007;
Martens et al., 2011; Pearson, 2013). However, interventions specifically targeting PBS have
had mixed results (see LaBrie et al., 2015; Martens et al., 2013; Sugarman & Carey, 2009).
Thus, the development of efficacious interventions that can target PBS is warranted. The
gold standard interventions for college student drinking utilize approaches that highlight
drinking norms or normative discrepancies through personalized feedback (Reid & Carey,
2015). Similar to alcohol, PBS norms are also a significant predictor of actual PBS use
(Benton et al., 2008; Dvorak et al., 2015). Thus, the current study sought to evaluate the
association between PBS use, alcohol use, and alcohol-related problems as a function of
perceived frequency of PBS use in the context of positive information about individuals that
use PBS or negative information about individuals that do not. This approach is consistent
with DRT, and has been shown to modify PBS use and subsequently substance use-related
outcomes (Dvorak, Kramer, et al., 2018; Dvorak et al., 2017; Dvorak et al., 2015; Dvorak,
Raeder, et al., 2018; Sargent et al., 2018). The results suggest that the intervention has DRT
consistent effects on PBS use, though limited, if any, direct effects on alcohol use and related
problems. However, PBS use, the primary target of the intervention, was associated with
these outcomes, potentially supporting a mediation model. The primary findings are
discussed by outcomes below.

Protective Behavioral Strategies

It was hypothesized that at low PBS norms, a positively framed message would lead to a
post-intervention increase in PBS use. The data supported this hypothesis. Further, these
immediate gains were sustained across time (i.e., no significant decline). This is consistent
with previous work showing that at low PBS norms, a positive message leads to immediate
increases in PBS use (Dvorak et al., 2015). Interestingly, due to gradual increases in PBS use
by those with low norms in the control group, by the end of the study the advantages of the
positive frame were no longer evident (see Figure 4, panel b). It is possible that having low
perceived PBS norms has a negative effect on PBS use, but over time those individuals
increase their PBS use, potentially because they were primed to notice it in others, or
potentially due to their own self-monitoring across time (i.e., reactivity). Thus, rather than
indicating a dissipation of the effects of the positive frame, the findings suggest that, at low
levels of PBS norms, the positive frame condition may have elicited earlier PBS use than
would be anticipated in the absence of an intervention.

The negative frame was hypothesized to lead to increased PBS use among those with high
PBS norms. Although there were no immediate effects on PBS use, the negative frame was
associated with a trajectory of increasing PBS use at high (and mean) levels of PBS norms.
In other words, if participants believed that PBS use was common, they appear to increase
their own PBS use in response to learning about the negative characteristics associated with
individuals that do not engage in PBS use. Though different than predicted, this finding is
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still consistent with DRT, as well as previous research showing that a negative frame can
motivate healthy behaviors when individuals see that behavior as a function of their belief
about the frequency that others engage in that behavior (Dvorak et al., 2017). Moreover, the
findings provide evidence that the positive effects, although delayed, are maintained or even
strengthened over time.

Alcohol Use

During drinking weeks, we found that the rate of drinking (i.e., the amount consumed when
an individual drank) was inversely associated with between-subjects PBS use. Thus,
individuals who use more PBS in general, also consume fewer drinks on average. It would
appear that increasing individual levels of PBS use may result in lower rates of problematic
alcohol use patterns. Perhaps most interesting was the observation that alcohol consumption
rates (i.e., global levels of consumption across the study) were higher among individuals in
both intervention frames if they also believed that PBS use was common. This finding is
somewhat puzzling, especially in light of the effects on PBS. Perhaps individuals become
overconfident in the effects of PBS, if they believe everyone is using PBS, and this leads to
higher consumption rates. Or, perhaps DRT messages somehow change how PBS norms
affect drinking. In fact, we also observed that PBS norms were inversely associated with the
overall drinking in the control condition, but not the two intervention conditions.
Alternatively, it may simply be a type | error due to the probing of four interactions across
three different outcomes. Though, we have observed the same effect on PBS use in previous
studies. Finally, this may be due to selection bias and/or reporting bias. In the current study,
PBS is only recorded during drinking weeks. Thus, the primary outcome of the RCT is not
reported if the individual decides not to drink; a potential (though unintended) effect of the
intervention. Future research, with larger samples, is needed to fully understand these
phenomena; though, it does warrant some caution, particularly for the negative message
condition, as this is the message that should be effective among those with high PBS norms.

Alcohol-related Problems

Perhaps the most important finding is the observed effects on alcohol-related problems.
Though there were no direct effects of the intervention on problems, there were direct effects
of the intervention on PBS use. Further, PBS use was broadly protective against alcohol-
related problems - both weekly PBS use and individual (between-subjects) levels of PBS use
were inversely associated with alcohol-related problems. Thus, we can extrapolate that an
intervention which increases PBS use may thereby protect against alcohol-related problems.
Previous pilot research has shown that this intervention may indirectly affect alcohol-related
problems via PBS use (Dvorak et al., 2015). However, there is also evidence that increasing
PBS use via psychosocial interventions may not directly translate into reduced problematic
alcohol use (LaBrie et al., 2015; Martens et al., 2013; Sugarman & Carey, 2009). However,
we are hopeful that DRT may find a footing where these previous studies have come up
short. All previous studies have focused on increasing PBS use via a normative process of
some sort. In contrast, DRT encourages individuals to internalize beliefs about safe drinking,
such that they may alter their social identity. In this way, DRT interventions for PBS
encourage individuals to define themselves as “safe drinkers.” Though this is speculative at
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present, future research should examine the ways in which individual drinking identities
change as a function of DRT.

Clinical & Theoretical Implications

Limitations

Previous research has shown that DRT can be used to modify PBS use. The current study is
the first RCT of this approach. This study provides insight into a new, theory-driven,
intervention that targets behaviors directly tied to alcohol-related problems, an outcome that
has been difficult to change in college student samples. Consonant with this theme, we
found that DRT can be used to increase PBS use, and PBS use was, in turn, broadly
protective against alcohol-related problems. These findings offer a roadmap to begin stepped
trials in which individuals can be placed into an appropriate condition based on their
perceived PBS norms. Previous research has shown that PBS norms are directly tied to PBS
use. Given this, the positive message seems particularly important, as it results in immediate
and lasting effects for the most high-risk group, those with low PBS norms. That this
appears to happen almost immediately after the intervention bodes well for the public health
implications of this approach. The growth in PBS observed by those with high PBS norms
who received a negatively framed message is also interesting. It is unclear why this growth
occurs, but it may be linked to gain vs. loss framed messages. For example, in their classic
experiment, Tversky and Kahneman (1981) found that gain (positive) messages are more
effective if the outcome is certain, while loss (negative) messages are more effective if the
outcome is uncertain. Perhaps the level of certainty or confidence in the social perception of
PBS users, or the actual effects of PBS, slows the immediate effects in the negative frame,
but also results in growth across time. Overall, more research is needed to flesh out the
differential ways in which messages manifest to increase PBS use.

The current results should be interpreted within the confines of study limitations. First, the
study sample was very homogenous, limiting generalizability to other racial/ethnic groups.
Second, this study focused on alcohol-related variables from a weekly perspective; but lacks
a detailed assessment of alcohol-related outcomes at the daily level. However, assessing
alcohol problems at the daily level using weekly TLFB is complicated by the fact that
alcohol-related problems are quite diverse, making assessment taxing using a TLFB method,
and problems may not manifest on a specific drinking day, making linking difficult. Future
research using methods more amenable to complex daily assessment of problems (i.e., daily
diary or ecological momentary assessment) is warranted. Further, as with all TLFB and self-
report research, the reporting by participants is subject to potential recall and social
desirability biases. Third, attrition was quite high for the weekly surveys and there is a
likelihood that differential dropout may have resulted in greater attrition among heavier
drinkers. Fourth, it is possible that individuals may believe that PBS is use rather low,
depending on their perception of alcohol use. This may affect the robustness of the positive
message. This issue could potentially be addressed through a stepped process in which
normative feedback is used to correct misperceptions in PBS normative beliefs. However,
this would also lead the intervention to favor a negative message, which may also increase
reactance. These are issues for future research. Fifth, PBS use was assessed post-treatment.
Using post-treatment variables as predictors can introduce bias due to hidden/unknown

J Consult Clin Psychol. Author manuscript; available in PMC 2019 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dvorak et al.

Page 18

confounds jointly associated with PBS use and the various outcomes. This is especially
important here, given the missing PBS assessments on non-drinking weeks. Finally, due to a
relatively small sample (especially within condition) we are unable to test for indirect effects
from the conditions to alcohol-related problems via PBS use and alcohol use. Analyzing
such a model would require the specification of latent growth parameters for PBS use,
alcohol use, and alcohol-related problems, as well as associations among all of these
parameters with each other and with intervention effects. This is further complicated by the
different forms of outcomes (i.e., continuous, logistic, and count). However, we were able to
show that the intervention increased PBS use, and that PBS was broadly protective against
problems. A larger clinical trial to fully examine the effects of the intervention on slopes
across time, as well as the effects of the slopes on each other, is warranted. In addition, due
to the effects observed in our control group, future trials should include an inactive control
group that is not exposed to descriptions of PBS, to differentiate between the effects of a
DRT intervention for increasing PBS use and the effects that may be observed following
repeated exposure to descriptions of PBS (i.e., monitoring reactivity).

Summary and Conclusions

In conclusion, the current study tested a DRT-based intervention to increase PBS use among
college student drinkers. A positive message about individuals who use PBS resulted in
immediate increases in PBS for those with low PBS norms. A negative message about
individuals who do not use PBS resulted in a gradual increase in PBS use across time for
those with high PBS norms. PBS use, both at the weekly level and the between-subjects
level, was broadly protective against alcohol-related problems. The results suggest that this
approach may offer a brief and effective way to increase responsible drinking behaviors.
Research examining the distal effects of this intervention are needed.
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Public Health Relevance:

This study tested the use of Deviance Regulation Theory to increase alcohol protective
behavioral strategies (PBS) in a randomized control trial. The results show that this
approach can be used to modify PBS and potentially alcohol use and problems via
changes in PBS use.
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n =132 Randomized into Conditions

~

Control Positive Frame Negative Frame
Condition Condition Condition
n=45 n=41 n=46
L. . No Drink No Drink No Drink
Reported no drinking events in any assessments n=1 =0 n=1
. . . . No Return No Return No Return
Did not return for any post-intervention sessions _ - _
n=1 n=4 n=4
. . Final Final Final
Final analysis sample (r» = 130 total) n=dd n=4l n=45

Figure2.
CONSORT Diagram
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Figure 3.
Differences in mean weekly PBS use across conditions at mean, high (+15D), and low

(—15D) levels of PBS Norms immediately post intervention.
Note. PBS = Protective Behavioral Strategies.
*p<.05
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Table 1.
Descriptive statistics

Variables Mean SD Skew Range
Pre-intervention Screen

Age‘Z 19.24  1.92 340 18 32
Gender” 028 045 099 0 1
pbQ-m? 961 743 165 0 44
AUDIT score” 783 442 147 2 30
PBS norm frequency” 340 063 008 1 5
Post-intervention Monitorinq2

Person weeks” 766 18 -108 1 11
Drinking weeks 442 279 049 1 11
Drinks consumed/drinking week® 892 7.61 208 1 60
PBS use/drinking week3 352 127 -058 1 5
Alcohol problems/drinking week® ~ 573 7.06 173 0 39

Note. DDQ-M = Daily Drinking Questionnaire — Modified; PBS = Protective Behavioral Strategies.

1 .
Assessed at the between-subjects level (7= 130)

ZAssessed weekly (/7= 856 person-weeks)

3Assessed on drinking weeks (/7= 621 person-weeks)
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Parameter Estimates for multilevel model of weekly PBS use during drinking weeks

Table 2.

Model Parameters

Effects on the I nter cept

Model Intercept

Age

Biological sex
Condition 1

Condition 2

PBS Norm

Condition 1 x PBS norm

Condition 2 x PBS norm

Effects on the Time Slope

Time (in weeks)

Age

Biological sex
Condition 1

Condition 2

PBS Norm

Condition 1 x PBS norm
Condition 2 x PBS norm

Variance Components

Residual o2
Intercept random o?

Time slope random o2

Boj
Yo1
Yo2
Y03
Yo4
Yos
Yos

Yo7

B1y
Y11
Y12
Y13
Y14
Y15
Y16

Y7

Step 1B (SE) Step2B(SE) Step 3B (SE)
34970.09) 3437015  3.407(0.15)
----- -0.097(0.05)  -0.09(0.05)
----- -0.04(0.19)  -0.01(0.19)
----- 0.16 (0.21) 0.18 (0.21)
----- -0.00(021)  0.03(0.21)
----- 0.387(0.14) 0.80(0.28)
—————————— -0.74(0.33)
---------- -0.47 (0.31)
----- -0.067(0.03)  -0.047(0.03)
----- -0.01(0.01)  -0.01(0.01)
----- -0.03(0.04)  —0.03 (0.04)
----- 0.08 (0.04) 0.06 (0.04)
----- 0.127004)  0.09%0.04)
----- -0.01(0.03)  -0.157(0.06)
---------- 0.197(0.08)
---------- 0.18 (0.07)
0.827(0.09) 0.76 *(0.06) 0.747(0.09)
0827(0.11)  06270.11)  0.637(0.10)
----- 0.0170.00)  0.017(0.00)

Page 28

Note. PBS = Protective Behavioral Strategies. Condition 1 coded: 0 = control/negative frame, 1 = positive frame. Condition 2 coded: 0 = control/

positive frame, 1 = negative frame. Biological sex (0= female, 1 = male). Person-weeks in analyses were /7= 621

*

p<.05
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Table 3.

Parameter Estimates for multilevel model of drinks consumed during drinking weeks

Page 29

Model Parameter

Effects on the I ntercept

Model Intercept

Age

Biological sex
Condition 1

Condition 2

PBS Norm

Condition 1 x PBS norm
Condition 2 x PBS norm
Weekly PBS use

Average PBS use

Effects on the Time Slope

Time (in weeks)

Age

Biological Sex
Condition 1

Condition 2

PBS Norm

Condition 1 x PBS norm
Condition 2 x PBS norm

Variance Component

Intercept random o2

Boj
Yo1
Yo2
Yo3
Yo4
Yos
Yo
Yo7
B/

Yos

By
Y11
Y12
Y13
Y14
Y15
Y16
Y17

Ug

Centered at Week 2 |mmediately Post-I ntervention

Centered at Study

Midpoint
Step 1IRR (SE) Step2IRR(SE) Step 3IRR(SE)  Step 4 1RR (SE) Step 4 IRR (SE)

7.397(0.42) 6.727(0.68) 6.927(0.64) 6.757(0.63) 6.59(0.63)
----- 0.99 (0.02) 0.99 (0.03) 0.99 (0.03) 0.99 (0.03)
----- 1.487(0.20) 1.497(0.20) 1.447(0.20) 1.357(0.16)
----- 1.13 (0.16) 1.11 (0.15) 1.16 (0.15) 1.22 (0.15)
----- 1.22 (0.17) 1.19 (0.16) 1.17 (0.16) 1.23(0.15)
----- 0.98 (0.08) 0.607(0.10) 0.627(0.10) 0.537(0.09)
---------- 1.727(0.41) 1.70(0.39) 2.077(0.42)
---------- 2.017(0.40) 1.897(0.38) 2.247(0.42)
--------------- 0.99 (0.04) 0.99 (0.04)
--------------- 0.90 (0.05) 0.90 (0.05)
----- 0.99 (0.02) 0.99 (0.02) 0.99 (0.02) 0.99 (0.02)
----- 0.99 (0.01) 0.99 (0.01) 0.99 (0.01) 0.99 (0.01)
----- 0.98 (0.02) 0.98 (0.02) 0.99 (0.02) 0.99 (0.02)
----- 1.01 (0.02) 1.01 (0.02) 1.01 (0.02) 1.01 (0.02)
----- 1.01 (0.02) 1.00 (0.02) 1.01 (0.02) 1.01 (0.02)
----- 1.00 (0.01) 0.98 (0.03) 0.96 (0.03) 0.96 (0.03)
---------- 1.04 (0.04) 1.05 (0.04) 1.05 (0.04)
---------- 1.02 (0.04) 1.04 (0.04) 1.04 (0.04)
0.317(0.05) 0.627(0.11) 0.637(0.10) 0.20 (0.04) 0.20 (0.04)

Note. PBS = Protective Behavioral Strategies. Condition 1 coded: 0 = control/negative frame, 1 = positive frame. Condition 2 coded: 0 = control/
positive frame, 1 = negative frame. Biological sex (0= female, 1 = male). Person-weeks in analyses were 7= 621

*

p<.05
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Table 4.

Parameter Estimates for multilevel model of alcohol problems during drinking weeks

Page 30

Model Parameter

Effects on the I ntercept

Model Intercept

Age

Biological sex
Condition 1

Condition 2

PBS norm

Condition 1 x PBS norm
Condition 2 x PBS norm
Weekly alcohol use
Average alcohol use
Weekly PBS use

Average PBS use

Effects on the Time Slope

Time (in weeks)

Age

Biological Sex
Condition 1

Condition 2

PBS Norm

Condition 1 x PBS norm
Condition 2 x PBS norm
Average alcohol use

Variance Component

Intercept Random o2

Boj
Yo1
Yo2
Yo3
Yo4
Yos
Yo6
Yor
B2y
Yos
Baj

Yo9

By
Y11
Y12
Y13
Y14
Y15
Y16
Y17

Y18

Ug

Centered at Week 1 |mmediately Post-I ntervention

Centered at Study

Midpoint

Step 1IRR (SE) Step2IRR(SE) Step 3IRR(SE)  Step 4 1RR (SE) Step 4 IRR (SE)
1.6870.21) 2.937(0.53) 2.96 7(0.53) 2.827(0.50) 1.38(0.25)
----- 0.95 (0.05) 0.95 (0.05) 0.93 (0.05) 0.93 (0.05)
----- 0.56 (0.13) 0.547(0.13) 0.547(0.13) 0.547(0.13)
----- 1.27(0.32) 1.26 (0.31) 1.36 (0.33) 1.36 (0.33)
----- 1.18(0.29) 1.16 (0.28) 1.22 (0.29) 1.22 (0.29)
----- 0.91 (0.14) 0.66 (0.22) 0.81 (0.26) 0.81 (0.26)
---------- 1.90 (0.86) 1.64 (0.73) 1.64 (0.73)
---------- 1.36 (0.55) 1.26 (0.49) 1.26 (0.49)
----- 1.057(0.01) 1.057(0.01) 1.06 "(0.01) 1.06 "(0.01)
----- 1.107(0.03) 1.107(0.03) 1.107(0.03) 1.177(0.03)
--------------- 0.847(0.04) 0.847(0.04)
--------------- 0.75(0.08) 0.75(0.08)
----- 0.857(0.02) 0.847(0.02) 0.847(0.03) 0.847(0.03)
----- 1.00 (0.01) 1.00 (0.01) 1.00 (0.01) 1.00 (0.01)
----- 0.907(0.04) 0.897(0.04) 0.887(0.04) 0.887(0.04)
----- 1.02 (0.04) 1.02 (0.04) 1.03 (0.04) 1.03 (0.04)
----- 1.01 (0.04) 1.01 (0.04) 1.02 (0.04) 1.02 (0.04)
----- 1.01 (0.02) 1.02 (0.06) 0.98 (0.06) 0.98 (0.06)
---------- 1.01 (0.08) 1.06 (0.08) 1.06 (0.08)
---------- 0.97 (0.06) 1.02 (0.07) 1.02 (0.07)
1.017(0.00) 1.017(0.00) 1.017(0.00) 1.017(0.00)
1.187(0.26) 0.91(0.16) 0.90 (0.16) 0.84(0.15) 0.84(0.15)

Note. PBS = Protective Behavioral Strategies. Condition 1 coded: 0 = control/negative frame, 1 = positive frame. Condition 2 coded: 0 = control/
positive frame, 1 = negative frame. Biological sex (0= female, 1 = male). Person-weeks in analyses were 7= 621

*

p<.05

J Consult Clin Psychol. Author manuscript; available in PMC 2019 December 01.



	Abstract
	Introduction
	Norm-Based Alcohol Interventions
	Protective Behavioral Strategies
	Deviance Regulation Theory
	Overview

	Methods
	Participants
	Procedure
	Phase I.
	Phase II.
	Phase III.

	Intervention
	Measures
	Demographics.
	Alcohol Use Disorder Identification Test (AUDIT).
	Modified Daily Drinking Questionnaire (DDQ-M).
	Young Adult Alcohol Consequences Questionnaire (YAACQ).
	Protective Behavioral Strategies (PBS).
	PBS Norm Frequency.

	Analysis overview

	Results
	Descriptive and compliance statistics
	Pre-intervention associations
	PBS Use Analysis
	Drinks Consumed During Drinking Weeks Analysis
	Alcohol Problems During Drinking Weeks Analysis

	Discussion
	Protective Behavioral Strategies
	Alcohol Use
	Alcohol-related Problems
	Clinical & Theoretical Implications
	Limitations
	Summary and Conclusions

	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

