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Abstract

Background—Emerging adulthood is a period of heightened vulnerability for problematic
alcohol use. Considerable research has been devoted to reducing alcohol risks in college student
populations, though far less effort has focused on their noncollege-attending peers. Research
targeting nonstudent emerging adults is critical as this group is at risk for experiencing alcohol-
related harms. Consequently, the main objective of the present randomized study was to examine
the preliminary efficacy of a brief personalized feedback intervention (PFI) tailored for nonstudent
at-risk drinkers. We also examined the influence of gender on intervention outcomes. Finally, we
explored participant acceptability of the intervention.

Methods—~Participants were 164 (65.9% men) emerging adults (M age = 21.98, SD=2.02)
recruited from the community. They were randomly assigned to either a 50-minute, in-person PFI
or an assessment-only control group and were assessed over 9 months post-intervention.

Results—Results showed that for short-term change (1-month), the PFI condition reduced
drinking significantly more than controls. For longer-term change (1-month to 9-month), both
conditions continued to show gradual decline in consumption. The groups did not differ in
alcohol-related problems and the intervention was equally effective for both women and men.
Regarding acceptability, participants were extremely satisfied with the intervention, perceived the
information to be personally relevant, and thought it provided them a new way of looking at their
own drinking.

Conclusions—Overall, the present research advanced knowledge regarding an understudied and
at-risk group of drinkers. This is among one of the first randomized study to evaluate a brief
intervention tailored to the needs of nonstudent emerging adults based on prior formative research
with this group. Our data supports PFI as a promising intervention approach for nonstudent
drinkers in the community. Ultimately, this line of research aims to reduce alcohol-related health
disparities associated with inequities in education.
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Introduction

Emerging adulthood is a period of heightened vulnerability for problematic alcohol use.
Emerging adults have the highest past-year rates of alcohol abuse and dependence (Grant et
al., 2004; Substance Abuse and Mental Health Services Administration, 2014). Rates of
binge drinking (at least one occasion of = 5 drinks in the past month) peak between the ages
21 to 25 years (SAMHSA, 2014). The extent of negative consequences associated with
heavy alcohol use in this age group is well documented (White & Hingson, 2013). Although
significant research has been devoted to reducing alcohol risks in college students, far less
effort has focused on their noncollege-attending peers. This is despite of all 18 to 24 year-
olds in the U.S., 59% are not currently enrolled in college (U.S. Department of Education,
2014) and 46% are without any postsecondary educational attainment (U.S. Census Bureau,
2014). The majority of existing alcohol research with emerging adults is focused on college
student samples, and thus, misses a sizable portion of the age group.

Recognizing the disparity, the National Institute on Alcohol Abuse and Alcoholism’s
Strategic Plan for Research (2017) encourages efforts to develop and evaluate interventions
targeting nonstudents. The call for research on this underserved population is especially
urgent as epidemiological data suggest that drinking rates are comparably high between
nonstudents and college students. For instance, Monitoring the Future (MTF) data indicated
prevalence rates for lifetime, annual, daily use, and heavy drinking for students and
nonstudents are 81.3% vs. 80.3%, 78.9% vs. 75.2%, 4.3% vs. 3.8%, and 32.4% vs. 28.7%,
respectively (Schulenberg et al., 2017). Further, students and nonstudents have similar rates
of past-year alcohol abuse (Dawson et al., 2004; 2005) and dependence (Slutske, 2005).
Nonstudents, however, have been found to experience more alcohol-related problems than
students (Quinn & Fromme, 2011; White et al., 2005). An analysis of drinking trends from
2002 to 2012 found that noncollege emerging adults, and noncollege women in particular,
exhibit significant increases in binge prevalence while rates among full-time college students
remain relatively steady (White et al., 2015). These findings are consistent with a recent
report showing rates of binge drinking among 18 to 24 year olds is significantly higher
among noncollege-attenders than college counterparts in 2014 (40% vs. 37.4%; Hingson et
al., 2017).

The elevated prevalence rates and risks experienced by college and noncollege drinkers
suggest a need to broaden the scope of research on risky drinking to include both sub-
groups. College-attenders have been shown to exhibit declines or “mature out” of heavy
drinking in their 20s and 30s (Chen & Jacobson, 2013; Muthén & Muthén, 2000; White et
al., 2005) and to exhibit a decreasing trend in drinking quantity during college and following
graduation, while drinking frequency is maintained at pre-graduation levels after graduation
(Arria et al., 2016). Further, even though college status is associated with increased odds of
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excessive alcohol use during their early 20s, nonstudents are more likely to engage in the
behavior during the latter half of the decade, suggesting that nonstudents may experience
prolonged drinking-related harms (Evans-Polce et al., 2017). In addition, historical analysis
of MTF data (which included college and noncollege respondents) found that more recent
cohorts decelerate binge drinking more slowly during their mid-20s than past cohorts (Jager
et al., 2015), indicating a potential historical shift in the course and duration of binge
drinking for young adults as a whole. These findings on the transition of drinking patterns
during and after young adulthood suggest that risks experienced by students and nonstudents
may be similarly high and that research targeting both segments of this group is equally
urgent.

A need to focus on nonstudent drinking is further bolstered by a growing body of research
supporting the drinking-related vulnerabilities experienced by nonstudents. In particular,
findings show that nonstudents are at higher risk than college students for alcohol-related
harms during emerging adulthood (Barnett et al., 2003) and later in their 20s and 30s
(Muthén & Muthén, 2000; White et al., 2005). They also are at increased risk for
maintaining or increasing problematic drinking throughout emerging adulthood and
adulthood (Lanza & Collins, 2006; Muthén & Muthén, 2000; White et al., 2005). Relative to
those with higher education, those without postsecondary education are at higher long-term
risk of developing alcohol dependence (Harford et al., 2006). Further, noncollege young
adults may benefit less from existing alcohol treatments than college-attenders (Davis et al.,
2017), thus raising questions about the generalizability of the large college drinking
literature to nonstudents. Overall, research suggests that many nonstudent drinkers
experience a pattern of risk. It is essential for researchers to develop effective interventions
for nonstudents as they may be most in need but are markedly understudied.

There is strong evidence supporting personalized feedback interventions (PFIs) as an
effective secondary prevention approach to reduce alcohol use and alcohol-related problems
among college student populations (Miller et al., 2013; Walters & Neighbors, 2005). PFls
involve providing individuals with objective information regarding aspects of their self-
reported alcohol use, problems, risk factors, and normative drinking comparisons. PFIs may
be delivered as a stand-alone strategy without therapeutic guidance, within the context of a
brief motivational interview (BMI), or via computer (see Walters & Neighbors, 2005; Miller
et al., 2013). It has been proposed that feedback-based interventions operate by influencing
the self regulation process, whereby discrepancy is developed between current behavior and
relevant standards, consequently triggering behavior changes (Miller et al., 2000). In PFls,
individuals receive feedback on their alcohol use and risks, and self-evaluation follows. If
sufficient discrepancy develops, then mativation for change may occur.

Evaluation of PFls among emerging adults has been largely focused on college samples.
Although limited research has tested the efficacy of PFIs in community-based samples
(Hester, Squires, & Delaney, 2005), the majority of these studies have been based in medical
settings (e.g., Monti et al., 2007), which could be limited in reaching emerging adults. While
one prior investigation examined a brief Ml intervention with nonstudents, the study focused
specifically on underage drinkers between 17-20 years and short-term drinking changes
(Magill et al., 2017). Considering the risk for problematic drinking by nonstudents across
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the spectrum of young adulthood (i.e., after age 20; Hingson et al., 2017), as well as the
evidence supporting PFls, there is sufficient basis to support investigations to evaluate short
and long term impact of a PFI tailored for nonstudents.

The main objective of the present study was to examine the preliminary efficacy of a brief,
single-session PFI tailored for nonstudent emerging adult at-risk drinkers. Using a
randomized controlled design, we sought to examine the impact of a PFI on reducing
drinking and associated negative consequences in a community-based sample of nonstudents
relative to a control group through 9 months of follow-up. It was hypothesized that
participants receiving the PFI would show greater reductions in alcohol consumption and
problems over the follow-up compared to participants in the assessment-only control
condition. As a secondary objective, we explored participant acceptability of the intervention
as measured by post-intervention process measures of intervention acceptability. Finally, as
an exploratory goal, we examined the influence of gender on intervention outcomes. Prior
implementations of in-person alcohol interventions or feedback-based interventions do not
support differential impact based on gender (e.g., Carey et al., 2012; Walters & Neighbors,
2005) but given the limited prior work of testing PFIs with this at-risk group, gender was
examined as a moderator of intervention effects.

Materials and Methods

Participants

Participants were 164 (65.9% men) individuals recruited from the community of a mid-size,
urban southeastern city in the U.S. Participants were compensated up to $160-$180 for
completing the entire study. All participants provided informed consent. The study was
approved by the university’s Institutional Review Board and followed the American
Psychological Association (2010) guidelines.

Mean age of the sample was 21.98 (SD = 2.02) years. Participants were largely single/never
married (71.3%) and non-parents (66.7%). Employment status was 45.75% unemployed,
25.6% part-time, and 28.0% full-time. Ethnicity was 48.2% African-American, 40.9%
Caucasian, 6.7% Hispanic, 1.2% Native-American/Indian, and 3.0% “other”. Median
individual income was under $10,000/year. About 85% of the sample reported past month
substance use in addition to alcohol. Around 40% of the total sample reported use of one
additional substance, with tobacco (29.9%) and marijuana (9.8%) as most prevalent. An
additional 32.9% reported use of two additional substances, and of these individuals,
concurrent tobacco and marijuana use was most prevalent (29.3%). Finally, 12.1% used
three or more additional substances.

Study eligibility included being 18 to 25 years old, having no prior or current college
attendance (e.g., technical/vocational programs, associate’s degree programs, or four year
college programs), and not being currently enrolled in high school. High school completion
was not a required eligibility criterion. They also had to report engaging in a minimum of
two heavy drinking episodes (i.e., 4/5+ standard drinks for women/men on one occasion) in
the past month. Exclusion criteria included consumption above 40 drinks weekly and/or a
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history of substance use treatment. Of those screened, 164 met eligibility criteria and
attended the in-person meeting (see Figure 1).

Study Design

Procedure

Conditions

The current study used a randomized controlled trial design to compare a tailored
personalized feedback intervention (PFI) versus an assessment-only (AO) control group.
Participants were randomly assigned to either the single-session personalized feedback
intervention (PFI) condition or the assessment-only (AO) control condition. Follow-up
assessments were administered via an online survey at 1-, 3-, 6-, and 9-months. The study
was completed once the minimum enrollment target was reached. Study enrollment occurred
from July 2013 to February 2015, with the final follow-up assessment completed in
December 2015.

Recruitment and screening—Participants were recruited through newspaper
advertisements, flyers, and internet postings (e.g., Craigslist.com, Facebook). Print
advertisements were placed in local newspapers and free entertainment newspapers targeting
a young adult audience. A brief initial telephone screening was conducted with interested
participants to assess study eligibility. Individuals were provided with a brief description of
the study (i.e., a study to understand ways to help emerging adults who drink). Participants
meeting criteria were scheduled for an in-person meeting for baseline assessment, followed
by the intervention session for those assigned to the PFI condition. The setting was a
university-based research laboratory.

Personalized feedback condition—The personalized feedback intervention was
modeled after previous implementations of PFI with college students (Ray et al., 2014) and
the Brief Alcohol Screening and Intervention for College Students (BASICS; Dimeff, 1999)
manual. BASICS is a brief motivational intervention developed specifically for high-risk
college drinkers that combines assessment, feedback on alcohol use and related risk factors,
and provision of skills to reduce risks. The current intervention included personalized
feedback regarding their alcohol consumption, alcohol-related consequences, gender-
specific normative drinking comparisons, personal risk factors (e.g., dependence symptoms,
family history of alcoholism), and alcohol expectancies. The intervention also included
didactic material related to alcohol (e.g., effects at different BAC levels, tolerance) and
drinking moderation strategies. The feedback was presented graphically in a feedback report
with the individual’s information.

Our formative work with nonstudent heavy drinkers revealed important areas of focus in
intervening with this group in particular (Lau-Barraco et al., 2017) and the intervention was

1Participants were randomly assigned following study screening to either the PFI or AO condition by flipping a coin by a trained
research team member. However, due to a higher no show rate for the baseline/in-person session for the PFI condition, and in an effort
to increase statistical power to detect effects in the PFI condition, participants were solely randomized to the PFI condition for four
months (20% of the enrollment phase for the study). The over sampling of participants for the PFI group did not result in baseline
differences between conditions. See Tables 1 and 2.
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tailored using this information to meet the needs of nonstudent drinkers in several ways.
First, a robust theme to emerge from our qualitative work related to drinking for stress
reduction and coping with negative emotions stemming from the various and multiple
responsibilities of their daily lives. This guided the inclusion of intervention content that
encouraged more adaptive ways of coping and managing stress. The information included
defining stress, identifying symptoms of stress from a cognitive-behavior perspective,
discussing the maladaptive negative cycle of using substances to cope, and offering
strategies to reduce stress. Second, formative work suggested a high rate of co-morbid
substance use among nonstudents which is associated with negative functioning (Stamates et
al., 2015). Thus, participants received feedback regarding their self-reported other substance
use and didactic information regarding the synergistic impact of abusing multiple
substances. Third, pilot data showed that normative perceptions based on nonstudents are
related to drinking but perceived norms based on college students are not (Stamates et al.,
2016). Thus, the intervention was designed to correct drinking misperceptions by providing
normative data specific to nonstudents rather than a general set of norms or the norms of
students. Finally, heavy drinking has been linked negatively to future educational attainment
(Staff et al., 2008). Achievement strivings (e.g., goal attainment) has been linked to less
problematic substance use (Simons & Carey, 2003; Simons et al., 2004). Goal attainment
may be facilitated by the provision of career-relevant resources and by promoting career
exploration (Zikic & Saks, 2009). Accordingly, participants discussed vocational and
educational options with the interventionist and received a detailed resource guide on these
topics.

Feedback was delivered within the context of a brief motivational interview (BMI). Based on
the guidelines delineated by Walters and Baer (2006), the 50-60 minute session was broken
down to the following segments: introduction, “good/not-so-good things” motivational
exercise, feedback phase, elicit readiness and interest, planning/closing, and resources
review. The session was conducted following the general principles of M1 (Miller &
Rollnick, 2002): express empathy, develop discrepancy, roll with the resistance, and support
self-efficacy. The full intervention protocol is available upon request from the study authors.

Assessment only condition—Identical to the PFI condition, AO participants were
consented and completed the baseline assessment in-person with an interventionist. At the
conclusion of the meeting, they were provided with a list of community resources related to
drinking and were given instructions for study follow-up assessments.

Intervention fidelity—Intervention integrity and adherence was ensured through several
methods. First, interventionists received ongoing supervision from the primary author, a
clinical psychologist with training and experience in Ml techniques. Second, sessions were
taped and reviewed by the supervisor with feedback given to the interventionist on the use of
MI. Third, interventionists used a checklist to rate whether the core intervention components
(e.g., feedback on alcohol consumption and consequences, normative drinking comparisons,
personal risk factors, moderation strategies) were covered after each session (Walters et al.,
2009a). Sessions were audio recorded, and a randomly selected subset of sessions (20%)
was reviewed for protocol adherence by the supervisor.

Alcohol Clin Exp Res. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lau-Barraco et al.

Measures

Page 7

Consistent with prior research (Monti et al., 2007; Marlatt et al., 1998), PFI participants
provided a measure of their perceptions of the interventionist’s MI-consistent skills.
Participants rated the following on a scale from 1 (strongly disagree) to 7 (strongly agree):
the counselor seemed warm and understanding (M= 6.93, SD = .3), | felt comfortable
talking with my counselor (M= 6.95, SD = .26), the counselor genuinely cared about me as
a person (M=6.78, SD = .63), the counselor listened to what | had to say (M= 6.97, SD=.
18), the counselor helped me believe that | can change my drinking if | want to (M = 6.84,
SD = .55), the counselor made me feel that it is up to me to make decisions about my
drinking and what | do when I drink (M= 6.91, SD = .39), the counselor tried to convince
me to quit drinking or using substances (M= 2.49, SD = 2.10), and the counselor was
judgmental of me and my attitudes towards my use of alcohol and substances (M= 1.64, SD
=1.84).

Interventionist training—Interventionists completed a 2-day workshop on motivational
interviewing. They also completed readings on motivational-based brief alcohol
interventions and motivational interviewing. Each interventionist submitted at least three
taped practice sessions and was given feedback by the supervising clinical psychologist prior
to seeing participants.

Follow-up procedures—Follow-up assessments were administered via an online survey
at 1-, 3-, 6-, and 9-months. To facilitate participant retention, the research coordinator made
telephone calls, sent text messages, and sent email reminders. At baseline, participants
completed a locator form indicating contact information for close family and friends whom
were contacted when participants could not be reached.

Participant evaluations—Following the PFI session, participants rated their experience
with the intervention. They were asked: (1) | would recommend this intervention to a friend,
(2) the intervention was thorough and complete, (3) | found the information provided as
personally relevant, (4) the intervention gave me a new way of looking at my alcohol and
substance use, (5) | am likely to use the information provided to make decisions about my
drinking, and (6) overall, how satisfied were you with the intervention session. Questions
were rated from 1 (strongly disagree/dissatisfiea) to 7 (strongly agree/satisfied).

Alcohol use—Alcohol consumption was assessed using the Daily Drinking Questionnaire
(DDQ; Collins et al., 1985). Participants reported the number of standard drinks (e.g., 12-
ounce beer, 5-ounce wine, or 1.5 ounce liquor) consumed and duration each day during a
typical week in the past 3 months. Indices of weekly drinking derived from the DDQ were:
total quantity, frequency of drinking days, number of heavy drinking days (days where 4/5+
drinks for women/men were consumed), proportion of heavy drinking days out of total
drinking days, maximum number of drinks on the heaviest drinking day, and typical blood
alcohol concentration (BAC; see Matthews & Miller, 1979).

Alcohol problems—Alcohol-related problems were measured by the Brief Young Adult
Alcohol Consequences Questionnaire (B-YAACQ); Kahler et al., 2005). The B-YAACQ is a
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24-item, yes-no format questionnaire assessing negative drinking-related consequences
experienced during the past month. Items were summed to create an overall score (ranging
from 0 to 24), with higher scores indicating greater severity. For the present study, internal
consistency ranged from .88 to .93 across the assessment timepoints.

Demographics—Self-reported demographic information (e.g., age, gender, ethnicity,
employment, income, parent status, relationship status, and drug use history) were collected.

Analysis Approach

To examine the effect of the intervention on overall alcohol consumption, a curve-of-factors
model was used (see Figure 2). Drinking quantity, drinking frequency, number of heavy
drinking days, proportion of heavy drinking days, maximum number of drinks, and typical
BAC were included as indicators for an overall consumption latent variable at each
timepoint. Drinking quantity was used to scale the factor; thus, consumption is referred to as
“drinks” throughout, even though the consumption latent variable represents drinks (i.e.,
drinking quantity, maximum number of drinks), days (i.e., drinking frequency, number of
heavy drinking days), and proportions/concentrations (i.e., proportions of heavy drinking
days, typical BAC). Loadings for consumption were constrained to equality across
timepoints (as shown via corresponding letters in Figure 2). Constructs were correlated with
adjacent timepoints (e.g., baseline quantity with 1 month quantity, 1 month quantity with 3
month quantity). A latent growth model was fitted to the consumption latent variables with
an intercept factor (representing baseline consumption), a slope 1 factor (representing initial
change, or growth from baseline to 1 month), and a slope 2 factor (representing
maintenance, or growth from 1 month to 9 months). Loadings for the intercept factor were 1
for all timepoints; loadings for slope 1 were 0 for baseline, and 1 for all follow-up
timepoints, representing growth since baseline to month 1; loadings for slope 2 were 0 for
baseline and 1 month consumption, 2 for month 3, 5 for month 6, and 8 for month 9,
representing growth since month 1. Condition was included as a dummy-coded predictor (0
= AO control condition, 1 = PFI condition) of the latent growth factors.

To examine the effect of the intervention on alcohol-related problems, the same latent
growth approach was used. The factors for intercept, slope 1, and slope 2 had the same
loadings as described above, but loaded onto the alcohol-related problems indicator. To
make the distribution of problems more approximately normal, a log transformation of
problems plus a constant of 1 was used. The consumption model controlled for gender at
baseline; the alcohol-related problems model did not due to a lack of association. For all
analyses, Mplus (version 7.11) was used. Due do the non-normal distribution for most
drinking data, bootstrapping used for both models with 5,000 draws using EM estimation,
and 95% bias-corrected confidence intervals were used to determine significance at the p<.
05 level. Parameters were estimated using all available data, assuming data were missing-at-
random (MAR).

Finally, the latent growth model for overall consumption was followed up by a series of
between-subjects ¢tests to examine between-group differences for each alcohol indicator at
1-month and 9-months after baseline using multiple imputation to address missing follow-
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ups. This allowed a more detailed examination into differences for specific alcohol indictors
at specific points in time. In addition, means were examined for participant evaluations of
the PFI.

Results

Preliminary Analyses

Baseline comparison—The two conditions did not significantly differ at baseline on age,
gender, ethnicity, living situation, relationship status, employment, or having children (see
Table 1 for baseline demographic characteristics by condition). Further, the two conditions
did not differ on either overall alcohol consumption or alcohol-related problems (see column
labeled “Influence of Condition” on Table 2). Further, #test and chi-square analyses
confirmed that the two conditions did not differ in age, gender, ethnicity, living situation,
relationship status, employment, or having children.

Retention—Follow-up rates were 76.8% at 1-month, 61.0% at 3-month, 57.9% at 6-month,
and 49.4% at 9-month follow-up. As determined via ztest, chi-square, and ANOVA
analyses, attrition was unrelated to condition assignment as well as demographic
characteristics (i.e., gender, ethnicity, age, living situation, relationship status, employment,
having children). Of the baseline drinking variables, only frequency of drinking was
associated with attrition (p < .05), such that higher drink frequency was related to higher
attrition.

Outliers—There were no outliers detected for alcohol-related problems, drinking
frequency, number of heavy drinking days, and proportion of heavy drinking. Four outliers
were reduced for alcohol quantity at baseline, eight at 1-month, four at 3-month, two at 6-
month, and one at the 9-month assessment. Four outliers were reduced for peak number of
drinks at the 1-month follow-up, four at 3-month, and one at 9-month. None were detected
for highest number of drinks at baseline or the 6-month follow-up.

Latent Growth Model

Consumption—As seen in Table 2, the intercept for the slope 1 growth factor indicates
that the AO control condition significantly decreased their alcohol consumption from
baseline to 1-month after the intervention. However, the PFI condition reduced their
drinking significantly more (by approximately 4 “drinks” in the scale of the consumption
factor). The intercept for the slope 2 growth factor (i.e., “maintenance”) indicates that the
AQ control condition continued to significantly reduce their drinking from 1-month to 9-
months post-intervention (by approximately one “drink” per month in the scale of the
consumption factor). The PFI condition was not significantly different in their trajectory.
The trajectories of both groups can be seen in panel (a) of Figure 3. The AO control group
experiences an immediate drop in drinking post-intervention, and a continued gradual
decline through month 9. The PFI group experiences a significantly stronger drop in
drinking post-intervention, and also continues to gradually decline through month 9.
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Problems—As seen in Table 2, the intercept for the slope 1 problems growth factor
indicates that alcohol-related problems significantly decreased for the AO control condition
from baseline to 1-month after the intervention. In addition, the PFI condition experiences a
slightly stronger decline, but not significantly so. The intercept for the slope 2 growth factor
indicates that the AO control condition continues to experience significant declines in
problems from month 1 to month 9. The intercept for the slope 2 growth factor indicates that
the AO control condition continues to experience significant declines in problems from
month 1 to month 9. The PFI condition is not significantly different from this trajectory, but
as seen in Figure 3, their trajectory appears to be very slight.

Between-group Differences

Table 3 presents the results of between-subjects #tests and effect sizes comparing the two
conditions at 1-month (immediately post-intervention), and at 9-month (longer-term
maintenance) follow-up. Participants in the PFI condition consumed significantly fewer
drinks than participants in the AO condition at month 1, indicating a significant intervention
effect, and experienced significantly fewer heavy drinking days at month 9. However, no
other individual alcohol indicators demonstrated significant differences. This may be
because participants in the AO condition also experienced significant reductions in alcohol
outcomes.

To further explore how the intervention impacted the PFI group as compared to the natural
reductions observed in the AO group, effect sizes were calculated for each reduction type.
Cohen’s d'values represent the strength of the decline for each outcome from baseline to 1
month, and from baseline to 9 months. As seen in Table 4, effect sizes at 1-month were all
considered “small” for the AO group, with some outcomes (i.e., proportion of heavy days,
typical BAC, and problems) not even reaching the cutoff to be considered “small”. By
comparison, the majority of reductions by the PFI group would be considered “medium”
(i.e., quantity, number of heavy days, proportion of heavy days, peak drinks). Reductions for
both groups increase in size for the 9-month follow-up, but all outcomes (except quantity)
are considered “small” for the AO group, whereas all outcomes (excepting BAC and
problems) were considered “medium” for the PFI group.

Gender Effects

Gender was examined as a moderator of intervention and maintenance effects detected for
alcohol consumption in the latent growth model. Gender and condition were both included
as dummy coded predictors. An interaction term was created by multiplying the two dummy
coded predictors, representing if the condition effect varied by gender. The same overall
consumption model was conducted, excepting that all three predictors (gender, condition,
and interaction term) were included for all three latent growth factors (baseline, slope 1, and
slope 2). Neither gender nor its interaction was a significant predictor of any of the growth
factors (s > .05)

Duration of Effects

To determine the duration of the intervention effect, we explored when alcohol consumption
would return to baseline levels. This approach allowed for more precise estimates of
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duration by revealing the exact time point at when the experimental condition could no
longer be distinguished from the control condition. By knowing exactly when the
intervention effects start to wane, this could inform future efforts to time potential booster
sessions to extend the impact of the intervention.

Based on the assumption that the AO condition represented the untreated population, we
examined when the predicted score from the modeled trajectories would return to equivalent
levels using confidence intervals (Cls). Bias-corrected bootstrap Cls at the 95% level were
created around baseline levels of consumption for the AO condition. Model parameters were
used to calculate estimated consumption across time for the PFI condition. Once values fell
within the constructed baseline Cls, the intervention effect would be considered
extinguished. For overall consumption, trajectories never approached baseline levels within
the period observed (through 9 months), because they continued to decline. This approach
was not used for alcohol-related problems, as there was not an initial intervention effect to
explore.

The approach described above established that consumption for the PFI condition did not
return to baseline levels equivalent to non-intervention. However, the AO condition also
experienced a significant decline in drinking post-intervention, as well as a continued
gradual decline through month 9. Although the initial decline was significantly stronger for
the PFI condition, their maintenance trajectory was not as strong. Therefore, we also
examined when estimated drinking for the PFI condition was no longer concurrently
distinguishable from the AO control condition. Therefore, we conducted a series of models
identical to the original model testing the intervention effect on overall consumption, but re-
centered time loadings so that the intercept represented overall consumption for the control
group at month 1 (model 1), month 3 (model 2), month 6 (model 3), and month 9 (model 4).
This created 95% bias-corrected bootstrap Cls around each point estimate of consumption
by the AO control condition, and allowed us to compare these intervals to the point estimate
of consumption by the PFI condition. At month 1, consumption by the PFI group did not fall
within the 95% CI for the AO control group, indicating that their consumption was still
significantly lower than control group. We found that by month 3, consumption by the PFI
group did fall within the 95% CI for the AO control group, indicating equivalence, or that
the effect was no longer maintained.

Participant Evaluation of Intervention

Participants rated the intervention highly. They would recommend the intervention to a
friend (M= 6.76, SD = .63), found the intervention information to be accurate (M= 6.16,
SD = 1.18), found the information provided to be personally relevant (M= 6.24, SD=1.21),
believed the intervention provided them a new way of looking at their alcohol and substance
use (M=6.54, SD=.97), are likely to use the information provided to make decisions about
their drinking (M= 6.28, SD = 1.07), and were extremely satisfied with the intervention (M
=6.79, SD = .46).
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Discussion

The present study evaluated the initial efficacy of a tailored PFI for nonstudent emerging
adults in reducing consumption and associated problems. Participants recruited from the
community were randomly assigned to a 50-minute in-person PFI or AO control group and
were assessed over 9 months post-intervention. This study represents one of the first trials to
date that tested a tailored PFI targeted for noncollege-attending emerging adult hazardous
drinkers. We also sought to explore participant acceptability of the tailored intervention.

For immediate changes in drinking from baseline to 1-month post-intervention, as
hypothesized, the PFI condition was associated with greater drinking reductions than the AO
control group. While both conditions did decrease their consumption by 1 month, the PFI
condition showed greater declines than the controls. Intervention participants reduced their
consumption significantly more than control participants at approximately 4 “drinks” (in the
scale of the consumption factor) at 1-month follow-up. When examining between-group
differences of individual drinking indices at 1 month, control participants drank significantly
more at an average of about 19 drinks weekly versus 14 drinks for PFI participants.

For maintenance of drinking changes from 1 month to 9 months following the intervention,
both conditions continued to gradually decline in consumption through 9 months. Between-
group differences of individual drinking outcomes at 9 months indicated that PFI
participants reported an average of 0.6 days of heavy drinking per week while control
participants reported 1.4 days. One reason that the control group decreased drinking in the
absence of an active intervention could be related to simply completing the study
assessments. Reactivity to alcohol assessment has been demonstrated to reduce risky
drinking (Walters et al., 2009b), such that responding to alcohol use and consequences
questions may affect drinking behaviors. This reactivity could mask stronger intervention
effects and also explain the reductions observed in the assessment-only control group.
Pertaining to gender, we did not find that gender moderated any of the intervention effects
suggesting that the intervention worked equally well for women and men.

With regard to alcohol-related problems, we did not find the groups to exhibit significantly
different trajectories. PFI participants experienced slightly, although not significantly,
stronger declines from baseline to 1 month and both groups decreased alcohol-related
problems over the 9 months. The lack of a commensurate impact on problems in light of
observed immediate decreases in drinking may seem a bit surprising; however, this is in line
with other studies of brief alcohol interventions showing null results on problems (e.g.,
Leeman et al., 2016) or differential impact on problems versus use (e.g., Borsari et al.,
2012). It is also consistent with research showing brief alcohol intervention’s impact on
problems to be relatively weaker in magnitude than consumption (Tanner-Smith et al.,
2015). The absence of reductions in problems could also be related to the sensitivity of the
B-YAACQ to measure changes in alcohol-related problems in our sample. The B-YAACQ
was developed to assess consequences experienced by college students, and thus, may not
have been ideal for use with a nonstudent population.
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To further explore the intervention’s impact on drinking as compared to the natural
reductions observed in the control group, effect sizes were examined to determine the
magnitude of decline for each drinking outcome from baseline to 1 month and baseline to 9
months for both groups. For the AO control group at 1 month, Cohen’s dvalues largely fell
within the “small” range, with several drinking indices falling below the cut-off (e.g., typical
BAC, proportion of heavy drinking days). For the PFI group, however, effect sizes for the
majority of drinking indices were in the “medium” range. As such, the reductions for both
groups increase in size for the 9-month follow-up, but all outcomes (except quantity) were
considered “small” for the AO group, whereas the majority of outcomes were considered
“medium” or “medium-to-large” for the intervention group. In sum, while participants in
both conditions exhibited reductions in consumption over time, the PFI participants
exhibited stronger initial reductions at 1-month post-intervention and they also exhibited
generally a stronger magnitude of change from baseline to 9 months relative to controls.

In determining the duration of the intervention effect, we found that the impact of the brief
intervention lasted between 1 to 3 months. This suggests that additional efforts are needed to
maintain the influence of the intervention beyond the initial months. This finding has clear
implications for intervention refinement. It highlights the potential benefit of implementing
maintenance strategies to prolong intervention effects and promote the long-term
maintenance of drinking reduction. One such strategy may be the administration of booster
follow-up sessions. The implementation and evaluation of the incremental benefit of booster
sessions over the initial intervention remains relatively unexplored in brief alcohol
interventions with the exception of only a small handful of studies to date with mixed results
(e.g., Braitman & Henson, 2016; Caudill et al., 2007; Longabaugh et al., 2001). Many
questions remain to assess the application of boosters to enhance initial intervention effects
including when it is best to administer the booster, what the ideal dosing is (number and
length of sessions), and what is the best modality of the booster (e.g., in-person, phone
check-ups, text messaging). Research on the maintenance of initial risk reduction and
strategies to maximize intervention efforts warrant more attention.

Another objective of the present investigation was to assess participant acceptability of the
tailored intervention. Overall, participants rated the intervention highly. They were
extremely satisfied with the intervention and would recommend the intervention to a friend.
Participants perceived the intervention information to be personally relevant. This may be
particularly important given that personally relevant interventions could lead to increased
central processing by individuals and consequently leading to stronger drinking changes
(Doumas, 2014; Petty et al., 2009). Participants endorsed strongly that the intervention
provided them a new way of looking at their alcohol use and they were likely to use the
information provided to make decisions about their drinking. This overwhelmingly positive
reaction to the intervention supports the continued development of feedback-based brief
interventions or other motivationally-based interventions for nonstudent hazardous drinkers.

Building on the current promising results, future work is warranted to test this tailored
intervention in a rigorous full efficacy trial, with an extended follow-up period. Further, as
noted previously, efforts to develop methods and strategies for maintaining and enhancing
initial intervention effects deserves more attention. Since the intervention was successful in
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producing immediate reductions in drinking, efforts to capitalized on or maximize this initial
effect may be a fruitful future research direction. Another valuable next step would be to
adapt the intervention to a web-based format delivered without therapeutic guidance. While
a face-to-face interventions may be ideal, they may not be best suited for many nonstudents
due to access barriers (e.g., less reliable transportation, less job or schedule flexibility). In
the present study, a sizable portion of the randomized sample did not attend the in-person
study session following telephone screening. This suggests that efforts are needed to offer
alternative modes of intervention delivery for nonstudent drinkers. An efficacious web-based
tailored PFI could maximize reach to those who might otherwise not receive services and
provide a less costly and a more flexible alternative to address heavy drinking in this
population.

Finally, future intervention trials should focus on maximizing study retention in this
population. While we implemented a systematic plan for issuing follow-up reminders (e.g.,
reminder emails, calls, text messaging, locator contacts), it is now clear that this plan was
not optimal and that additional strategies were needed. One of the primary barriers we
experienced was this population was unreliable telephone service. It was likely that being
unable to reach them via text or phone to serve as a reminder to complete the follow-up
contributed to their attrition in the study. In fact, we documented contact issues (e.g., out of
service phones, full voicemail box, incorrect contact information) with 43% (n=40) of the
participants during at least one time point over the 9-month follow-up period. Among these
individuals, 80% (32 of 40) could not be reached for an additional subsequent follow-up at
least once. Thus, if we experienced difficulties reaching the participant via phone or email
for a follow-up assessment, then it was unlikely for us to reach that participant for future
follow-up assessments. Efforts to develop a multifaceted approach to retention are warranted
in future research, given that higher retention is associated with more strategies used
(Robinson et al., 2007). Examples of strategies include fostering study identification (e.g.,
branded study name), dedicated retention staff teams, implementing rigorous monitoring
methods, tailoring methods to the characteristics of the individual participants (e.g., paying
for bus fare), providing inexpensive tokens of appreciation (thank you/birthday/holiday
cards), providing benefits to participants (e.g., educational groups for participants), and
using social media to locate participants (Abshire et al., 2017; Coday et al., 2005; Smith et
al., 2017).

The present study had several strengths. One strength is the target population of interest. As
already noted, nonstudents emerging adult drinkers are a vulnerable group in critical need of
research attention. To date, there is a surprising lack of research specifically targeting
nonstudent harmful drinkers and the specific intervention needs of this group. Another
strength rests in our operational definition of who is considered a “nonstudent”. The
operational definition of “nonstudent” in extant literature varies greatly (see Carter, Brandon,
& Goldman, 2010), ranging from those not currently enrolled (e.g., Slutske, 2005), to not
enrolled full-time (e.g., Barnes et al., 1992), to those with less than 4 years of postsecondary
education (e.g., Bingham et al., 2005). Our conceptualization of noncollege status is
someone who never attended higher education, thus resulting in a sample that was unlikely
to have received any secondary prevention efforts and likely to be most in need. Another
strength is that minorities were well represented in the present study, with about 50% of the
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sample identifying as African American. Racial minorities in the United States experience a
disproportionate burden of disease across a number of health behaviors (Centers for Disease
Control and Prevention, 2013), including greater vulnerability to the negative consequences
associated with substance use (see Zapolski et al., 2014 for review) and less access to
substance abuse services (Lé Cook & Alegria, 2011). In an effort to achieve health equity,
research efforts are needed to reach this underserved population. Further, adequate
representation of minorities in intervention research is an important step towards reducing
disparities in health-related risk behaviors.

The current findings should be considered within the context of several study limitations.
Our follow-up retention rate decreased over the duration of the study, going from 77% at 1
month to 50% at 9 months. High attrition at follow-up assessments could introduce bias in
outcome analyses but several strategies were utilized to help minimize this bias, including
using expectation maximization method to handle missing data, assessing differential
dropout rates in relation to condition assignment, and confirming equivalence between those
who did and did not drop out. Further, a limitation of our design was that we did not include
an active comparison group; thus, we are unable to rule out nonspecific factors associated
with the 50-minute meeting with the interventionist for the PFI group. Future research
should aim to equate actual contact time between comparison groups. Another limitation is
that our follow-up window was restricted to 9-months post-intervention. A longer timeframe
would address the extended impact of the intervention and allow us to explore if and when
participants return to baseline drinking levels. Another limitation was that assessments were
based on self-report data; however, research supports the validity of self-report measures of
alcohol consumption verified by use of transdermal alcohol assessments (Simons et al.,
2015) and collateral reports (Borsari & Muellerleile, 2009). Finally, sessions for participants
in the PFI group were not subject to formal coding (e.g., MITI or MISC) to assess
interventionist competence in M, although PFI participants strongly endorsed that the
interventionists exhibited MI-consistent skills in session.

Overall, the present research advanced knowledge regarding an understudied and at-risk
group of drinkers. This randomized study was one of a few to target nonstudents by
evaluating a brief intervention tailored to the needs of nonstudents based on prior formative
research with this group. The highly-rated intervention successfully reduced immediate
drinking reductions and this drinking continued to decline over the follow-up period. As
such, PFI holds considerable promise as a helpful intervention approach for nonstudent
drinkers in the community. Ultimately, this line of research aims to reduce alcohol-related
health disparities associated with inequities in education.
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Figure 1.
CONSORT Flow Diagram.

[ Allocation ]

| Followup |

[ Analysis ]

A 4

Allocated to assessment only (n=179)

+ Received allocated intervention (n=74)

+ Did not receive allocated intervention (n=105)
- No shows
- Disqualified for ineligibility

e Completed assessment
e 1m (n=55)
e 3m (n=42)
e 6m (n=44)
* 9m (n=37)

* Did not complete assessment
e 1m (n=19)
e 3m (n=32)
* 6m (n=30)
* 9m (n=37)

o Discontinued — declined further participation
(n=0)

Analysed (n=74)
+ Excluded from analysis (n=0)

Alcohol Clin Exp Res. Author manuscript; available in PMC 2019 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Lau-Barraco et al.

Quantity

Freauency

Heavy Days

Max Drinks

|
|
|
I Proportion Heavy Days
|
|

Tvpical BAC

Quantity

Freauency

Proportion Heavy Days

Max Drinks

|
|
I Heavy Days
|
|
| Typical BAC

Quantity

Freauency

Proportion Heavy Days

Max Drinks

I Heavy Days

Tvpical BAC

Quantity

Freauency

Heavy Days

Max Drinks

| Proportion Heavy Days

Typical BAC

Quantity

Freauency

Heavy Days

Max Drinks

|

|

|

I Proportion Heavy Davs
I

| Typical BAC

Figure2.

Piecewise latent growth models testing the feedback effect for overall consumption (a curve-
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of-factors model) and alcohol-related problems. Intervention condition was coded as 0 =
Assessment Only, 1 = Personalized Feedback Intervention. Factor loadings with matching
letters (i.e., matching outcome indicators) were constrained to equality.
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Figure 3.

Modeled trajectories for overall consumption (panel a) and alcohol-related problems (panel
b) by condition. AO = assessment-only control group, PFI = personalized feedback
intervention group, BYAACQ = Brief Young Adult Alcohol Consequences Questionnaire.
Note that a natural log-transformation was used for BYAACQ score.
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