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ABSTRACT. Objective: The literature on whether readiness to change
(RTC) alcohol use translates into actual change among college students
is both limited and mixed, despite the importance of understanding
naturalistic change processes. Few studies have used fine-grained,
prospective data to examine the link between RTC and subsequent
drinking behavior, and alcohol consequences in particular. The present
study involves tests of whether (a) intraindividual changes in RTC are
negatively associated with alcohol use and alcohol-related consequences
from week to week, (b) the effect of RTC on use and consequences is
direct versus mediated by change in alcohol use, and (c) the association
between RTC and drinking behavior is moderated by gender. Method:
Participants were 96 college student drinkers who completed a baseline

survey and 10 weekly web-based assessments of RTC, alcohol use, and
consequences. Results: Hierarchical linear models indicated that, as
hypothesized, reporting greater RTC on a given week (relative to one’s
average level of RTC) was negatively associated with alcohol use (mea-
sured by either drinks per week or frequency of heavy episodic drinking)
and alcohol consequences the following week. Changes in use fully
mediated the relationship between RTC and consequences. The prospec-
tive association between RTC and both alcohol use and consequences
did not differ by gender. Conclusions: Findings suggest that higher RTC
translates into short-term reductions in alcohol use and in turn alcohol
consequences, and highlight important avenues for future research. (J.
Stud. Alcohol Drugs, 76, 790-798, 2015)

LCOHOL USE AMONG COLLEGE STUDENTS is

widespread and is associated with a variety of negative
consequences (Hingson et al., 2005; Wechsler & Nelson,
2008). As a result, much effort has been focused on develop-
ing prevention and treatment methods that address hazardous
alcohol use in this population. Readiness to change (RTC)
is a construct that has been studied extensively in college
students. RTC is central to the Transtheoretical Model of
change (Prochaska et al., 1992), which assumes that indi-
viduals must possess an appropriate level or stage of RTC
to best incorporate suggestions related to behavior change.
RTC is theoretically dynamic (Prochaska et al., 1992), and
treatments that target RTC attempt to shift the patient toward
increased levels of motivation to reduce drinking (Harris et
al., 2008; Rollnick, 1998). An understanding of RTC also
has value in delineating drinking changes in a naturalistic
context, such as the college drinking environment. Indeed,
the majority of hazardous drinkers in college environments
will not present for treatment (Caldeira et al., 2009), al-
though many students do modify their drinking on their own.
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As such, an understanding of naturalistic change processes is
crucial for identifying which of these students will “mature
out” of heavy drinking patterns associated with the college
environment and which students may develop more chronic
alcohol problems (Dawson et al., 2006; Jackson et al., 2001).
RTC is a construct that may be an important predictor of
such naturalistic change.

Thus, it is essential to establish whether readiness to
change translates into actual change. There is equivocal
evidence about the predictive validity of RTC. For example,
both positive (Harris et al., 2008; Palfai et al., 2002; Shealy
et al., 2007) and negative (Bertholet et al., 2012; Carey et
al., 2007) associations between RTC and alcohol use have
been observed. Still other studies have found no association
between self-reported RTC and subsequent drinking (Bor-
sari et al., 2009). As noted by Kaysen et al. (2009), this
inconsistency in results across studies likely reflects differ-
ences in the assessment of drinking outcomes (e.g., alcohol
use quantity vs. frequency vs. consequences) or RTC (e.g.,
treating RTC as a static construct in cross-sectional studies
vs. a dynamic construct in longitudinal studies), populations
assessed (e.g., college students vs. treatment-seeking indi-
viduals), and/or differences regarding whether other relevant
variables were incorporated into analyses (e.g., moderators
of RTC—drinking behavior associations). Much of the work
to date on this topic leaves unanswered a number of ques-
tions that are important to address to help advance research
on the associations between RTC and drinking behavior.

To elucidate the nature of the association between RTC
and drinking behavior, it is important to use longitudinal de-
signs to establish temporality among the variables. Because
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one’s stage or level of readiness is theoretically dynamic
(Prochaska et al., 1992), and because drinking patterns
themselves among students also tend to fluctuate a great deal
day to day and week to week (Del Boca et al., 2004; Maggs
et al.,, 2011), longitudinal studies should be designed in
such a way as to capture proximal associations among RTC
and drinking behavior over time. To date, there has been a
relative lack of this type of fine-grained research. In one
important exception, Kaysen et al. (2009) examined whether
RTC predicted subsequent drinking behavior week to week
over the course of 11 weeks in a sample of female college
students. They found that on weeks when students reported
more RTC relative to their average readiness levels, they also
reported both intentions to drink less in the future and actual
reductions in drinks per week the following week. In contrast
to some other work calling into question the link between
RTC and actual change, when looking at these variables at
an intraindividual level, this study provided important in-
formation about the short-term predictive validity of RTC.
Studies such as this one using multilevel modeling can allow
us to tease apart prediction of behavior change within an
individual, unlike other analytic approaches that only have
capability to test predictors of behavior between individuals.

Despite the strengths of the Kaysen et al. (2009) study,
important questions are left unanswered. First, in this work,
only the association between RTC and a single indicator
of alcohol use (drinks per week) was examined; unclear
is whether RTC is associated with subsequent declines in
indicators of alcohol use that might reflect greater risk (i.e.,
heavy episodic drinking [HED] frequency). Also unanswered
is whether RTC is related to subsequent changes in alcohol-
related consequences and whether such change is mediated
by changes in alcohol use. Indeed, alcohol use explains only
a portion of the variance in consequences (Read et al., 2007).
Students who experience negative alcohol consequences
may be motivated to change by attempting to drink in a
way that would result in fewer consequences, even if they
are not drinking less alcohol overall. For example, a student
who is considering change may not drink less but may use
protective behavioral strategies (Pearson, 2013), such as
relying on a designated driver to avoid legal consequences
or establishing a buddy system to avoid social consequences
(e.g., sexual or physical assault). From a harm-reduction
perspective, negative consequences are a target of interven-
tion equally relevant as absolute level of alcohol use, making
it important to establish whether changes in alcohol use as
a function of RTC actually translate into changes in alcohol
consequences. Although a few studies have examined both
changes in alcohol use and consequences as a function of
RTC (e.g., Collins et al., 2010), alcohol use and consequenc-
es have tended to be analyzed as separate outcomes in these
studies, and the mediational role of changes in alcohol use
in the link between RTC and subsequent changes in alcohol
consequences remains unclear.

Second, the sample in the Kaysen et al. (2009) study
comprised only female students, leaving unknown whether
the within-person effects of RTC on changes in drinking be-
havior generalize to male students or differ between genders.
This is important given that men and women drink at differ-
ent levels and may also experience consequences differently
(Nolen-Hoeksema, 2004; Park and Grant, 2005). In addition,
prior research demonstrates that women may be more likely
to consider changing their drinking behavior (Barnett et al.,
20006), and cross-sectional studies have found that gender
moderates concurrent associations between RTC and drink-
ing behavior (Foster, 2013). By extension, it is possible that
associations between RTC and subsequent alcohol use and
consequences may differ for men and women. However, to
our knowledge, the moderating role of gender has not been
examined with respect to weekly level associations between
RTC and alcohol.

The present study sought to address these gaps by testing
associations between RTC and both alcohol use and conse-
quences from week to week in a sample of male and female
college students. We had three aims. First, we replicated and
extended the analyses by Kaysen et al. (2009) in a mixed-
gender sample, hypothesizing that intraindividual changes in
RTC would be negatively associated with alcohol use from
week to week indexed by the weekly number of drinks (i.e.,
higher RTC one week would be associated with downward
changes in alcohol use the next week; lower RTC would be
associated with upward changes in alcohol use). We also
extended past research by examining RTC’s association with
a particular pattern of drinking that has been specifically
linked to harmful outcomes, HED (Del Boca et al., 2004,
Hingson et al., 2009; Masten et al., 2009). Second, we ad-
vanced the literature by testing whether RTC translates into
an impact on alcohol-related consequences, hypothesizing
that any effect of change in RTC on change in consequences
would be mediated by changes in alcohol use. Finally, as
an exploratory aim, we examined whether the association
between RTC and actual change in either alcohol use or
consequences was moderated by gender.

Method
Participants and recruitment procedures

All procedures were approved by the university’s institu-
tional review board. Participants were 96 college students,
sampled from an ongoing longitudinal study examining
traumatic stress and substance use among college students
(Read et al., 2012). For this larger study, incoming students
were recruited the summer before matriculation in three co-
horts. The total sample for the larger study was 997 (Read et
al., 2012); however, in the present study, we recruited from
only the two consecutive cohorts at the primary study site
(N =1773), which was a large, 4-year public university in the
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northeastern United States. At the time of data collection
for the present study, all participants were in their junior or
senior year of college. More than half (52.1%; n = 50) were
female, and the average age was 20.92 years (SD = 0.52).
For race, 82.3% (n = 79) self-identified as White, 7.3% (n
= 7) as Asian, 5.2% (n = 5) as Hispanic/Latino, 2.1% (n
= 2) as Black, and 3.1% (» = 3) as multiracial. Regarding
residence, 62.5% (n = 60) lived off campus (not with fam-
ily), 22% (n = 21) lived on campus, 13.5% (n = 13) lived at
home with family, and 2% (n = 2) lived in fraternity/sorority
housing.

Of the 773 participants in the larger study at the north-
eastern sites, we chose to sample from only the regular
drinkers (at least once/week) who had also experienced at
least one negative alcohol consequence over the past month
(assessed by using the Brief Young Adult Alcohol Conse-
quences Questionnaire [B-YAACQ]; Kahler et al., 2005),
because it is these drinkers, rather than the lighter drinkers
or those without consequences, who would be most likely
to consider changing their drinking. One hundred sixty-nine
participants met these criteria, and personalized e-mails
describing the study and inviting participation were sent
in waves until we achieved our target N of 100. A total of
150 emails were sent to achieve this target; 100 participants
provided informed consent for the present study (75% of
those targeted for recruitment were enrolled). However,
four participants did not provide enough data (i.e., at least
2 of 10 weekly assessments) to be included in the analytic
models. Thus, the final sample size was 96. A power analysis
based on an intraclass correlation (ICC) of .40, 10 weekly
assessments, and a desired power of .80 to detect moderate
effect sizes (6 = .50) indicated the need for 60 participants
(Raudenbush & Xiao-Feng, 2001). As such, our analytic
sample size of 96 was adequately powered to detect hypoth-
esized effects using multilevel analysis.

Web-based assessment

Procedures are described in more detail elsewhere (Mer-
rill et al., 2013). Briefly, using commercially available
web-based assessment software, data were collected once
per week (between Sunday and Monday) for 10 consecutive
weeks in the spring semester. For each weekly survey (10-15
minutes), participants earned $2.50 (i.e., $25 over 10 weeks)
in gift cards and a bonus of up to $40, depending on the
number completed.

Measures

Demographics. At baseline, participants reported gender,
age, ethnicity, and educational status.

Alcohol use. At each weekly assessment, participants
reported the number of standard drinks consumed on each
day in the past week, using a grid format modeled after the

Daily Drinking Questionnaire (Collins et al., 1985). The web
survey page included a standard drink conversion chart indi-
cating what constitutes a standard alcoholic drink. This mea-
sure allowed us to calculate two indicators of alcohol use: (a)
weekly quantity (drinks per week), consistent with Kaysen
et al. (2009), and (b) HED frequency (number of days per
week on which the participant consumed 4+ [female] or 5+
[male] drinks).

Alcohol consequences. At each weekly assessment,
participants reported whether, over the past week, they had
experienced any of 24 consequences using the B-YAACQ
(Kahler et al., 2005). The B-YAACQ has been shown to be
a valid and reliable measure, appropriate for longitudinal
use, and is free of gender bias (Kahler et al., 2005, 2008).
Example items (dichotomously scored) include, “I have felt
very sick to my stomach or thrown up after drinking” and
“I have woken up in an unexpected place after heavy drink-
ing.” A weekly consequence outcome variable represented
the total number of different consequences experienced over
the past week. Across 10 weeks, Cronbach’s o’s for this
measure, derived using tetrachoric correlations because of
the dichotomous nature of the items, ranged from .90 to .95.

Readiness to change. Participants reported their RTC
weekly using The Contemplation Ladder, originally validated
by Biener and Abrams (1991) to assess readiness to consider
smoking cessation, and later applied by others for the assess-
ment of RTC alcohol use (Barnett et al., 2006; Becker et al.,
1996). The instructions for this measure read, “Each number
listed below represents where a person might be in thinking
about changing their drinking. Select the number that best
represents where you are now.” Response options were from
0 to 10 and were displayed vertically (to signify a ladder).
From top to bottom, anchors included the following: 10
(Taking action to change [e.g., cutting down]), 8 (Starting to
think about how to change my drinking patterns), 5 (Think I
should change, but not quite ready), 3 (Think I need to con-
sider changing someday), and 0 (No thought of changing).

Data analytic plan

Hierarchical linear modeling (HLM) was used given our
multiple weekly assessments and our goal of simultaneously
examining both within-person and between-person influences
on weekly drinking behavior (Raudenbush & Bryk, 2002).
The data set was structured so that weekly alcohol use and
consequence scores were lagged, allowing for the ability to
use RTC scores from one week (“week 7”) to predict alcohol
use and consequences the following week (“week # + 17),
controlling for week ¢ use/consequences the prior week. The
person-period data set was represented by 960 survey points
(96 participants x 10 weeks).

Analysis began with a screen for missing data and tests
for violations of the assumptions of HLM. Square-root
transformations were used to resolve nonnormality in the
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TaBLE 1. Sample descriptive statistics

Full sample Men Women
(N =96) (n=46) (n=50)
Variable M (SD) M (SD) M (SD) t P
Drinks per week 14.08 (11.28) 18.85 (14.11) 9.69 (4.77) -4.19 <.001
Weekly HED frequency 1.43 (0.95) 1.65 (1.18) 1.22 (0.61) =222 .03
Alcohol consequences 2.24 (1.74) 2.24 (1.56) 2.24 (1.91) 0.02 .99
Readiness to change 2.87 (2.78) 2.98 (2.88) 2.77 (2.71) -0.37 71

Notes: Degrees of freedom for all # tests was 94; possible range on consequences was 0-24, but actual range
at the weekly level was 0—13; possible and observed range on readiness to change at the weekly level was

0-10. HED = Heavy episodic drinking.

outcome variables, allowing us to specify our HLM models
with normal (continuous) distributions. Residuals were nor-
mally distributed. In addition, we relied on robust standard
errors for models with weekly drinks as the outcome, given
a violation of the homogeneity of Level | variances as-
sumption. Across a possible 960 points of data collection,
894 (93%) were completed. The average number of weekly
surveys completed was 9.36 (SD = 1.67), and 89 participants
(91%) completed at least seven weekly surveys.

Across models, within-person (Level 1) variables in-
cluded RTC, alcohol use (either weekly drinks or HED fre-
quency), and alcohol consequences; between-person (Level
2) variables included average RTC across the course of the
study and gender. RTC scores at Level 1 were person-mean
centered, such that scores represented how much higher or
lower an individual’s RTC score was on a given week than
his or her average readiness score across time; however,
past-week behavior scores (drinking and/or consequences)
were left uncentered because we were only interested in the
pure autoregressive effect of those variables. RTC scores at
Level 2 were sample-mean centered, and inclusion of this
effect in all models offered the advantage of examining the
influence of intraindividual variability in RTC (at Level
1) above and beyond a person’s tendency to report higher
or lower RTC as compared with others in the sample.
Analyses were conducted using the HLM 7.01 program
(Raudenbush et al., 2013) with full maximum-likelihood
estimation, and all intercept and slope effects were speci-
fied as random.

Multilevel analysis allows tests of mediation while still
accounting for the clustered structure of the data (Krull &
MacKinnon, 2001; MacKinnon, 2008). The multilevel test
for mediation follows similar conceptual steps as in single-
level, regression-based mediation models (Baron & Kenny,
1986) in that it involves an examination of the influence of
(a) the independent variable on the dependent variable; (b)
the independent variable on the mediator; (c) the mediator
on the dependent variable, above and beyond the influence of
the independent variable; and (d) a test of the significance of
the mediated effect. Significance of the mediated effect was
tested using the RMediation program (Tofighi & MacKin-
non, 2011).

Results
Descriptives

Descriptive statistics for variables of interest for the
full sample and separately by gender are presented in
Table 1. The ICC for RTC was .74, indicating that 74%
of the variability was between persons, whereas 26% was
within persons across time. The ICCs for drinks per week,
HED frequency, and consequences were .41, .28, and .50,
respectively.

Substantive model results

To test the hypothesis that intraindividual change in RTC
would be negatively associated with subsequent alcohol
use, Models 1A (drinks per week) and 1B (HED frequency)
included week ¢ RTC at Level 1 as a predictor variable of
week ¢ + 1 alcohol use. We controlled for the respective
alcohol use measure during the prior week (week ¢, Level 1)
and average RTC reported across the 10 weeks (Level 2). As
hypothesized, we observed a negative association between
RTC and subsequent-week alcohol use across both outcomes
(Table 2).

To test the hypothesis that intraindividual change in RTC
would be negatively associated with subsequent alcohol
consequences and that this association would be mediated
by change in alcohol use, we tested three additional models.
In Model 2 (Table 3, top), we tested the association between
the independent variable (week ¢ RTC) at Level 1 and the
dependent variable (week 7 + 1 consequences). We controlled
for week ¢ consequences (Level 1) and average RTC reported
across the 10 weeks (Level 2). As hypothesized, week ¢ RTC
was negatively associated with week ¢ + 1 alcohol conse-
quences, establishing the first step of mediation. The second
step of mediation (i.e., testing whether the independent vari-
able [RTC] is associated with the mediator [week 7 + 1 use])
was already established, as described above (Models 1A and
1B). Therefore, in Models 3A and 3B (Table 3, middle and
bottom), we proceeded to test the relationship between the
independent variable (RTC) at Level 1 and the dependent
variable (week ¢ + 1 consequences) when we controlled
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TaBLE 2. Hierarchical linear models examining associations between weekly readiness to change and sub-

sequent alcohol use

Variable B SE t P
Model 1A: Week ¢ + 1 drinks as outcome
Intercept 2.96%** 0.15 19.58 <.001
Average RTC (L2) 0.03 0.05 0.75 456
Week ¢ drinks (L1) 0.02%%* 0.01 4.15 <.001
Weekly RTC slope (L1) -0.13%** 0.03 -3.94 <.001
Model 1B: Week ¢+ 1 HED frequency as outcome
Intercept 0.84%** 0.05 15.76 <.001
Average RTC (L2) 0.01 0.01 0.86 390
Week ¢t HED (L1) 0.12%** 0.02 5.87 <.001
Weekly RTC slope (L1) -0.04%* 0.01 -2.82 .006

Notes: RTC = readiness to change; HED = heavy episodic drinking; L1 = Level 1; L2 = Level 2.

*p <.01; ***p <.001.

for the mediator (week ¢ + 1 drinks per week or HED fre-
quency, respectively). Again, we also included autoregressive
controls (for week ¢ use and consequences) at Level 1 and
average RTC at Level 2. In both models, the association
between week ¢ RTC and week ¢ + 1 consequences did not
remain statistically significant, whereas alcohol use at week
t + 1 was significantly related to week # + 1 consequences.
This satisfied the third step of the mediation test; once alco-
hol use was included in the models, the association between
RTC and consequences was not observed. Finally, we tested
the significance of the mediated associations and found that
mediated effects were indeed statistically significant for both
weekly drinks (B = -0.04, 95% CI [-0.06, -0.02]) and HED
frequency (B =-0.03, 95% CI [-0.05, -0.02]). Thus, the as-
sociation between RTC and subsequent change in alcohol
consequences was fully mediated by change in alcohol use,
as measured by either weekly drinks or HED frequency.
Figure 1 depicts the mediational model for weekly drinks.

Exploratory test of gender as a moderator

Next, we added an exploratory test of gender as a mod-
erator of RTC effects in four of the above models, predicting
weekly drinks (Model 1A), HED frequency (Model 1B),
and consequences (Models 3A and 3B). Both the intercept
(mean level) of the outcome and the slope of the association
between RTC and the outcome were regressed on gender at
Level 2 in all cases. The association between gender and the
slope for the Level 1 association between RTC and drinking
behavior was not significant in any of these models (ps >
.05), suggesting that gender was not a significant moderator
of the link between RTC and alcohol use or consequences.
Not surprisingly, gender was a significant correlate of the
intercepts of both weekly drinks (B = 0.80, SE = 0.23; ¢ =
3.55, p <.001) and HED frequency (B = 0.16, SE = 0.07; ¢
=2.40, p = .02), with males reporting higher levels of both.
However, there was no effect of gender on the intercept in

TaBLE 3. Hierarchical linear models examining associations between weekly readiness to change and alcohol

consequences

Variable B SE t p

Model 2: Week 7 + 1 consequences as outcome
Intercept 0.85%** 0.05 16.22 <.001
Average RTC (L2) 0.06** 0.02 3.26 .002
Week ¢ consequences (L1) 0.07%** 0.01 4.57 <.001
Weekly RTC slope (L1) -0.05% 0.02 -2.21 029

Model 3A: Week ¢ + 1 consequences as outcome,

weekly drinks as a mediator
Intercept -0.04 0.06 -0.73 465
Average RTC (L2) 0.04** 0.01 3.14 .002
Week ¢ consequences (L1) 0.07%** 0.01 5.21 <.001
Week ¢+ 1 drinks 0.32%** 0.02 16.18 <.001
Week ¢ drinks -0.01%** 0.00 -3.74 <.001
Weekly RTC slope (L1) -0.01 0.01 -0.22 .829

Model 3B: Week 7 + 1 consequences as outcome,

weekly HED frequency as a mediator
Intercept 0.24%%* 0.05 4.50 <.001
Average RTC (L2) 0.04** 0.01 3.20 .002
Week ¢ consequences (L1) 0.07%** 0.01 5.18 <.001
Week ¢+ 1 HED 0.77%** 0.05 15.91 <.001
Week t HED 0.09** 0.03 -3.22 .002
Weekly RTC slope (L1) -0.02 0.02 -0.91 365

Notes: RTC = readiness to change; HED = heavy episodic drinking; L1 = Level 1; L2 = Level 2.

*p <.05; ¥*p < .01; ***p < .001.
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Drinks per
week at
Week 7+ 1

B =0.32%*

B =-0.13*%*
Indirect effect: B = -0.04,
Readiness to 95% CI [-0.06, -0.02] Alcohol
change at »| consequences
Week ¢ B =-0.01** at Week 7+ 1

Ficure 1. Changes in alcohol use as a mediator between readiness to change at Week ¢ and subsequent (Week ¢ + 1) alcohol consequences. Although not
shown in figure, alcohol use and alcohol consequences at Week 7 were included as covariates in the model. CI = confidence interval; N.s. = not significant.

#kp < 001,

the consequences model. In addition, all other associations,
including the relationship between RTC and subsequent-
week outcomes, remained consistent in these models with
additional controls for gender; RTC was still associated with
alcohol use at week 7 + 1 but not consequences once use was
controlled.

Discussion

The present study advances the literature by examining
the short-term predictive value of RTC when considering
both alcohol use and alcohol consequences as outcomes,
and how these associations may differ by gender. As hy-
pothesized, we found that RTC one week was negatively
associated with levels of drinking the following week,
measured either as drinks per week or frequency of HED.
Thus, increased RTC was prospectively related to decreased
drinking. In addition, RTC one week was also negatively
associated with subsequent consequences. In other words,
behavior appeared to follow behavioral intentions—students
who reported that they were considering making a change in
their drinking behavior at a given time point did in fact tend
to drink less at the next time point and, as a result, experi-
enced fewer alcohol consequences. These negative associa-
tions between RTC and subsequent alcohol use and problems
also imply that weeks when a student was relatively low on
RTC tended to be followed by weeks characterized by higher
levels of drinking and consequences.

The finding that changes in RTC were related in the ex-
pected direction to short-term changes in alcohol outcomes
is consistent with the theoretical conceptualization of RTC
as a dynamic construct (Prochaska et al., 1992) and sup-
ports the notion that natural ups and downs in RTC among
young adult drinkers are proximally related to ups and
downs in alcohol use and consequences. Although as noted,

the literature on RTC and alcohol outcomes has yielded
mixed findings, the present results are consistent with at
least one past study that examined the association between
intraindividual-level RTC and alcohol use over short inter-
vals (i.e., 1 week) (Kaysen et al., 2009). Moreover, our study
extends this prior work by measuring a range of outcome
variables, demonstrating that RTC is associated with change
in weekly alcohol use and frequency of HED, as well as al-
cohol consequences (as a function of reductions in alcohol
use). Together, these findings suggest that RTC is indeed
an important predictor of relatively proximal reductions in
drinking behavior and associated negative consequences
when these variables are studied as dynamic, fluid constructs
(i.e., varying over time within individuals).

Moreover, we found that the association between RTC
and subsequent alcohol consequences was fully mediated
by changes in drinking behavior. This finding suggests that
reductions in alcohol consumption are a primary means
through which RTC may be linked to declines in alcohol
consequences, rather than implementation of alternative
protective behavioral strategies for reducing alcohol conse-
quences without reducing drinking behavior (e.g., avoiding
drinking games, using a designated driver; Pearson, 2013)
that may have resulted in a direct association between RTC
and consequences. However, conclusions regarding the
potential role of other mediators of the association between
RTC and subsequent alcohol consequences are tentative,
given that other mediators were not explicitly tested in the
present study. Thus, an important direction for future re-
search is the simultaneous examination of several conceptu-
ally relevant mediators of change.

We also found that the link between RTC and later
drinking behavior was similar for both male and female
students. Although gender was associated with mean levels
of alcohol use at the weekly level, it was unrelated to con-
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sequences. Moreover, we did not observe gender differenc-
es on RTC, nor did gender affect the extent to which RTC
translated into actual behavioral change. The fact that some
previous studies have reported interactions between gen-
der and RTC in relation to drinking behavior (e.g., Foster,
2013) again highlights the issue of mixed findings in this
literature, which could be a function of differences in study
design (cross-sectional vs. longitudinal). Notably, although
we were adequately powered to detect fixed effects, we
may have been underpowered to detect interactions. There-
fore, conclusions about the similarity of observed effects
across gender are tentative. Moreover, given that there has
previously been a lack of studies examining gender with
respect to proximal, within-person prospective associations
between RTC and gender, more research is necessary to
clarify the role of gender.

Although not the primary focus of this article, a few
other interesting results emerged. First, our inclusion of
average RTC at the between-persons level as a statisti-
cal control allowed us to reveal a discrepancy in the link
between RTC and consequences, depending on the level
of measurement. At the between-person level, reporting
higher RTC on average across the course of the study was
associated with higher levels of alcohol consequences.
This is consistent with prior research demonstrating a
similar association when looking at RTC as an individual
difference factor in cross-sectional (Harris et al., 2008)
and longitudinal studies (Collins et al., 2010). However,
simultaneously modeling the within-person associations in
this longitudinal study allowed us to see that, as described,
higher levels of RTC at the intraindividual level were as-
sociated with lower levels of subsequent alcohol use and
consequences (and vice versa). In other words, a student
who tends to indicate higher RTC also tends to have more
consequences; however, reporting higher RTC than one
typically does on a given week is associated with short-
term alterations in one’s behavior. Such findings speak to
the value of studying not only between-person predictors
but also within-person predictors of drinking behavior. This
work adds to the understanding of conflicting findings that
characterize prior research relying on less complex designs.

Second, examination of ICCs revealed that 74% of the
variability in RTC across weeks was attributable to dif-
ferences between individuals, whereas 26% was due to
within-person variability across time. Although this cal-
culation is in part a function of the design (in this case,
10 occasions per person), this was very consistent with a
study of female college drinkers (Kaysen et al., 2009) that
demonstrated 72% of the variability was between persons.
The present study extends this finding to both genders.
Together, these two studies suggest that most of the differ-
ence in RTC is due to how people differ from one another.
However, still a sizeable portion of variability was ob-
served across time, suggesting that there is room to explain

how and why students report differing levels of readiness
across weeks. RTC is not necessarily a stable individual
difference and can vary over even brief periods (from one
week to the next). This may be due to ambivalence about
changing and/or reflection on recent consequences. Re-
gardless of the cause, this finding has implications for the
measurement and action on RTC in clinical settings—stu-
dents may be most amenable to intervention when their
level of RTC is already high relative to their own typical
level.

In terms of clinical implications, from this study we can
infer that RTC is relevant not only for understanding natu-
ralistic changes in alcohol consumption patterns but also
for understanding naturalistic changes in the consequences
that result from this consumption. From a harm-reduction
perspective, this highlights the potential utility of targeting
RTC with interventions geared toward reducing harms as-
sociated with drinking among college students. At the same
time, the findings suggest that, because the link between
RTC and subsequent declines in alcohol consequences
was fully mediated by alcohol use, interventions that focus
on RTC should not focus exclusively on alcohol conse-
quences and instead should also focus on level of alcohol
consumption.

The results should be interpreted in the context of the
study’s limitations. First, that our sample solely comprised
regularly drinking junior and senior college students may
limit the generalizability of findings. Learning processes
that occur through the experience of consequences may
differ in younger students or more novice drinkers; how-
ever, it is only among regular drinkers that we might expect
to observe variability in RTC. Similarly, findings should
not be generalized to older and/or alcohol-dependent popu-
lations. Important next steps in future research will be to
replicate our findings with more heavily alcohol-involved
populations and to examine whether and how the nature
of change and ability to change varies depending on the
level of alcohol involvement. Second, examining the link
between RTC and consequences following treatment is
an interesting future direction because it will allow us to
understand whether changes in RTC that are a function of
intervention (rather than naturalistic change) also translate
into actual change in alcohol-related problems. In addi-
tion, it is possible that individuals who report higher RTC
begin to implement protective behavioral strategies (Pear-
son, 2013), even if they continue to drink at similar levels.
Assessment tools that measure readiness to reduce conse-
quences (vs. just use) may be particularly well suited for
such questions but have yet to be developed. Other work
demonstrates the importance of confidence in the ability to
change as a predictor of actual change in alcohol use (Ber-
tholet et al., 2012). Future studies examining the role that
this and perhaps other constructs play in predicting change
in consequences above and beyond readiness, and the role
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they play in shorter term follow-ups (e.g., 1 week, as in the
present study) are warranted.

Conclusions

This study found significant within-person associations
between RTC and subsequent change in alcohol use, which
in turn was associated with change in alcohol-related con-
sequences. The findings extend prior research on RTC by
examining these associations over more fine-grained (i.c.,
weekly) intervals and by focusing not only on alcohol use
but also on consequences. The findings highlight important
avenues for future research and suggest that RTC may be
an important variable to target with respect to problematic
drinking in college students. Intervention outcomes may be
improved by intervening with heavy drinking college stu-
dents at times during the naturally occurring change process
when their RTC is highest.
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