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ABSTRACT. Objective: With the growing recognition that, for some,
significant changes in drinking occur before the first treatment session
(i.e., pretreatment change), researchers have called for the careful as-
sessment of when change occurs and its potential impact on mechanism
of behavior change (MOBC) research. Using a commonly hypothesized
MOBC variable, alcohol abstinence self-efficacy, the primary aim of this
study was to examine the effect of pretreatment change on the study of
MOBCs. Method: Sixty-three individuals diagnosed with alcohol de-
pendence were recruited to participate in a 12-week cognitive-behavioral
treatment. Participants completed weekly assessments of self-efficacy
and drinking behaviors. Results: Multilevel time-lagged regression

models indicated that pretreatment change significantly moderated the
effect of self-efficacy on the number of drinking days, such that among
those higher on pretreatment change, higher self-efficacy ratings pre-
dicted lower rates of drinking days in the week until the next treatment
session. In contrast, pretreatment change did not moderate the effect of
self-efficacy on the rate of heavy drinking days. Conclusions: Results
from the current study add to a small but growing body of research high-
lighting the importance of pretreatment change when studying MOBCs.
Further, these results provide important insights into the conditions in
which self-efficacy may play an important role in treatment outcomes.
(J. Stud. Alcohol Drugs, 79, 223-228,2018)

GROWING BODY OF LITERATURE highlights that

for some individuals significant changes in drinking
occur before entering treatment for alcohol use disorder
(AUD; i.e., pretreatment changes; Stasiewicz et al., 2013),
challenging the assumption that the majority of drinking
reduction occurs after beginning treatment (Willenbring,
2007). With the increased emphasis on better understanding
the processes of change underlying AUD treatment effects
(Longabaugh, 2007), greater attention is needed on how
pretreatment change may affect the study of mechanisms of
behavior change (MOBCs). The primary aim of this study
was to examine the effect of pretreatment change on the
study of MOBCs using a commonly studied variable, alcohol
abstinence self-efficacy.

To date, six published studies have reported significant
changes in drinking before the first formal treatment ses-
sion (Connors et al., 2016; Epstein et al., 2005; Kaminer et
al., 2008; Morgenstern et al., 2007; Penberthy et al., 2007;
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Stasiewicz et al., 2013). For example, Stasiewicz and col-
leagues (2013) found significant decreases in drinks per day
and increases in percentage days abstinent during the month
before beginning formal treatment. Furthermore, approxi-
mately half of participants demonstrated a rapid change in
drinking during that same period, which accounted for the
majority of total change in drinking outcomes by the end of
treatment. Although assessment reactivity has been offered
as an explanation, several studies report significant decreases
before baseline assessments (e.g., Epstein et al., 2005;
Penberthy et al., 2007), including up to 2 to 4 weeks before
initiating a phone call with the study site (e.g., Stasiewicz
et al., 2013). Of the two studies to examine correlates of
pretreatment change, one found a positive relationship with
alcohol problem severity (Penberthy et al., 2007), whereas
another study found that pretreatment change was associated
with greater negative affect and readiness to change but not
related to problem severity, past treatment attempts, or alco-
hol abstinence self-efficacy measured at baseline (Stasiewicz
et al.,, 2013).

Although the underlying factors influencing pretreatment
change are not well understood, findings that many reduce
their drinking before formal treatment have implications for
conceptualizing the role of treatment and MOBC:s. It is pos-
sible that the action of MOBCs depends to some degree on
one’s level of pretreatment change. Inasmuch as pretreatment
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change represents the difference between initiating change
during treatment (i.e., low pretreatment change) versus main-
taining change (i.e., high pretreatment change), mechanisms
of action may vary (e.g., Rothman, 2000). For example, in
the main outcome study from which the current data were
drawn, Connors et al. (2016) found that pretreatment change
moderated the effect of therapeutic alliance, such that higher
therapeutic alliance at the prior session was found to predict
lower drinking among those with lower levels of pretreat-
ment change only. These findings suggest that therapeutic
alliance may play a significant role in the change process
only for those initiating change during treatment (i.e., low
pretreatment change).

The current study was designed to illustrate pretreatment
change as a possible moderating variable in MOBC research,
using self-efficacy as an example. Self-efficacy was chosen
because it is one of the most studied variables within the al-
cohol use literature and has received considerable empirical
support (see Adamson et al., 2009, and Kadden et al., 2011,
for reviews), including evidence as an MOBC (e.g., Maisto
et al., 2015; Witkiewitz et al., 2012). Self-efficacy is defined
as a person’s expectation or confidence in his or her ability to
engage in a specific behavior in a particular context, with an
empbhasis placed on one’s ability to engage in specific coping
behaviors (Bandura & Locke, 2003). In the context of drink-
ing reduction, a person with high self-efficacy would be bet-
ter equipped to maintain his or her abstinence, or moderate
consumption, by using effective coping strategies when faced
with a challenging temptation or situation. As such, self-
efficacy is highly relevant in multiple theories of behavior
change, including Social Learning Theory (Bandura, 1977),
Self-regulation Theory (Brown, 1998), Self-determination
Theory (Deci & Ryan, 1985), the Transtheoretical Model
(Prochaska & DiClemente, 1984), and Relapse Prevention
(Witkiewitz & Marlatt, 2004). These theories highlight self-
efficacy as a key protective factor in high-risk situations in
which individuals are tempted to drink, with some research-
ers suggesting that self-efficacy is important for initiating
change (e.g., Miller & Rollnick, 2002) and others for main-
taining change (e.g., Witkiewitz & Marlatt, 2004).

Based on theory that processes may differ for initiating
versus maintaining change behaviors (e.g., Rothman, 2000),
including differing viewpoints on the role of self-efficacy
in initiating versus maintaining changes in drinking, we
hypothesized that pretreatment change would moderate the
within-person effects of self-efficacy on drinking behavior
during treatment. Specifically, a significant within-person
effect of self-efficacy on drinking among those who have
yet to initiate change (i.e., lower pretreatment change) would
provide support for self-efficacy serving as an MOBC for
initiating change. In contrast, a significant within-person
effect of self-efficacy on drinking among those higher on
pretreatment change would support self-efficacy as important
for maintaining change.

Method
FParticipants

Sixty-three participants (female n = 20) seeking out-
patient treatment for alcohol dependence were recruited
from the community using local newspaper and radio ad-
vertisements (for participant flow chart, see Supplemental
Materials, which appears as an online-only addendum to the
article on the journal’s website). Inclusion criteria included
(a) 18-65 years of age; (b) meeting diagnostic criteria for
current alcohol dependence according to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-1V; American Psychiatric Association, 1994); (c) liv-
ing within commuting distance of the program site; and (d)
having a minimum sixth grade reading level. Exclusion crite-
ria included (a) meeting criteria for a current organic mental
disorder or a psychotic disorder; (b) presenting with gross
neurocognitive impairment; or (c) having been in substance
abuse treatment during the previous 12 months (except for
self-help groups).

The majority of participants were White (74.6%; 20.6%
African American, 3.2% American Indian/Alaska Native,
and 1.6% Hispanic) and had a mean age of 48.3 (SD = 10.6)
years. More than half of participants (53.0%) reported part-
time or full-time employment (21.7% unemployed, 10.0%
disabled, 14.3% retired), 35.0% were currently married,
and 36.7% had previously received outpatient treatment for
alcohol problems more than 12 months ago. Participants
reported 31.7% (SD = 28.7) days abstinent and 59.0% (SD =
29.7) heavy drinking days during the 6-month period before
baseline assessment.

Measures

Demographic characteristics, marital status, employment,
and substance abuse treatment history were obtained using a
comprehensive background questionnaire administered dur-
ing the initial baseline assessment.

Client Session Report. Item 4 of the Client Session Re-
port (CSR; Project MATCH Research Group, 1993), “How
confident are you about not drinking during the upcoming
week?” was used as an indicator of self-efficacy to assess the
primary aims of this study. Participants rated this item on a
S-point Likert scale ranging from 1 (not at all confident) to
5 (completely confident). Single-item self-efficacy assess-
ments have demonstrated high correlations with multi-item
questionnaires and have been shown to predict relapse to use
posttreatment (e.g., Hoeppner et al., 2011).

Timeline Followback. The Timeline Followback (TLFB;
Sobell & Sobell, 1992) is a calendar-based retrospective
recall interview of daily alcohol use. The TLFB was used
to estimate alcohol consumption during the 6-month period
before baseline assessment, as well as the number of drink-
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TaBLE 1. Summary of results for self-efficacy predicting drinking outcomes (full models)
No. of drinking days No. of heavy drinking days

Self-efficacy b SE p b SE P
Intercept -1.330 0.100 <.001 -2.063 0.151 <.001
Time 0.054 0.010 <.001 0.078 0.017 <.001
Prior self-efficacy 0.075 0.063 242 -0.194 0.088 .031
Random effects variances Var. %2 2 Var. %2 p
Intercept 2.446 859.080 <.001 2.396 643.886 <.001
Time 0.011 129.498 <.001 0.038 245.126 <.001
Prior self-efficacy 0.381 228.928 <.001 0.391 130.297 <.001
Level 1, e 0.532 - - 0.516 - -
Self-Efficacy x Pretreatment Change b SE p b SE p
Intercept -1.553 0.122 <.001 -2.341 0.151 <.001
Intercept x Pretreatment Change 1.241 0.128 <.001 1.243 0.146 <.001
Time 0.046 0.011 <.001 0.086 0.021 <.001
Time x Pretreatment Change 0.001 0.009 908 -0.026 0.028 342
Prior Self-Efficacy -0.147 0.075 .054 -0.144 0.103 167
Prior Self-Efficacy x Pretreatment Change 0.389 0.092 <.001 -0.120 0.119 320
Random effects variances Var. %2 p Var. x> P
Intercept 1.807 686.921 <.001 1.892 393.214 <.001
Time 0.010 123.281 <.001 0.040 242.066 <.001
Prior self-efficacy 0.304 197.629 <.001 0.415 132.191 <.001
Level 1, e 0.540 - - 0.518 - -

Notes: No. = number; b = unstandardized estimate; SE = standard errors; p = p value; var. = random effects variance; ¥ = chi-square test.
Heavy drinking days were defined as four or more standard drinks for women and five or more standard drinks for men (National Institute on

Alcohol Abuse and Alcoholism, 2004).

ing days and heavy drinking days occurring in the 12-week
treatment period.

Procedure

Individuals responding to the advertisements were
screened via a brief telephone interview and provided a
description of the treatment program. Eligible participants
were scheduled for a baseline appointment during which in-
formed consent was obtained, alcohol dependence diagnosis
was assessed, and additional questionnaires were completed.
All participants received 12 weeks of standard cognitive
behavioral therapy (CBT; Kadden et al., 1992) for alcohol
dependence (60-minute sessions). At the end of each treat-
ment session, participants completed several assessments,
including the CSR. Drinking was assessed at the end of each
session and at both baseline and posttreatment via the TLFB.
Participants included in the analyses attended an average of
9.43 (SD = 3.51) treatment sessions. For more details, see
Connors et al. (2016).

Data analytic strategy

To examine our hypothesis, multilevel time-lagged
regression analyses were conducted. Data included self-
efficacy collected at the end of each treatment session (i.e.,
12 sessions). Drinking data from the within-treatment TLFB
assessments (i.e., collected at the end of each treatment ses-
sion) were based on the number of days between treatment

sessions; therefore, intervals varied from person to person.
First, reports of drinking outcomes were predicted from
temporally prior reports of self-efficacy, controlling for time.
Prior reports of self-efficacy were entered into the models
centered on the person’s own mean to examine how changes
around the person’s own mean predicted drinking outcomes.
Further, all predictors were entered as random effects and
models were estimated with an overdispersed Poisson distri-
bution (via the restricted penalized quasi-likelihood estima-
tor) with variable exposure (i.e., number of days between
sessions), providing estimates of drinking rates per day. The
addition of an overdispersion parameter adds an “error term
that increases the variance compared to the variance implied
by the normal Poisson model” (Hox, 2010, p. 155), thereby
correcting for violations of this assumption.

To examine the effect of pretreatment change on self-
efficacy predicting drinking, all models were examined with
pretreatment change as a level two moderator (grand mean
centered). Pretreatment change was calculated as the per-
centage change in drinking (for each outcome, drinking days
and heavy drinking days) based on the average weekly drink-
ing (i.e., 7-day intervals) before the pretreatment window (4
weeks before first treatment session) and the rate of drinking
during the 7-day interval before the first treatment session.
These time points were selected based on previous work sug-
gesting that individuals may begin to change their drinking
approximately 1 month before their first treatment session
(see Stasiewicz et al., 2013). Specifically, the average weekly
drinking before the pretreatment window was subtracted
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FiGure 1.

Self-Efficacy x Pretreatment Change predicting number of drinking days at Session 1 (time = 0). High

and low values of pretreatment change were graphed at the 15th (lower values = higher pretreatment change) and

85th percentiles. Pretx = pretreatment.

from the rate of drinking during the week before Treatment
Session 1 and then divided by the average weekly drinking
before the pretreatment window (negative values = decreases
in drinking). For significant interactions, simple slopes for
self-efficacy were examined by re-centering the pretreatment
change variable at the 15th and 85th percentiles.

Results

Results indicated that prior self-efficacy was significantly
associated with the number of heavy drinking days (b =
-0.194, SE = 0.088, p = .031), such that higher self-efficacy
predicted lower rates of heavy drinking (see Table 1 for a
summary). In contrast, prior self-efficacy did not predict the
number of drinking days (b = 0.075, SE = 0.063, p = .242).

Further examination of prior self-efficacy predicting the
number of drinking days revealed that pretreatment change
moderated such effects (b = 0.389, SE = 0.092, p < .001;
see Table 1 and Figure 1). Follow-up analyses revealed a
significant simple slope for self-efficacy on the number of
drinking days among those higher on pretreatment change
(b =-0.460, SE = 0.132, p < .001) but not those lower on
pretreatment change (b = 0.089, SE = 0.062, p = .158). Spe-
cifically, higher self-efficacy ratings predicted lower rates of
drinking days during the interval between treatment sessions
among those higher on pretreatment change. Pretreatment
change did not moderate the effect of prior self-efficacy on
the rate of heavy drinking days (b =-0.120, SE = 0.148, p =
A421).

For additional results, including bivariate correlations,
analyses examining changes in self-efficacy, and multi-level

models for drinking predicting self-efficacy (i.e., reciprocal
analyses), see online supplemental materials.

Discussion

With the growing recognition that, for some, significant
changes in drinking occur before the first treatment session,
greater attention is needed on how pretreatment change may
affect the study of MOBCs. Results of the current study sug-
gest that pretreatment change may help identify for whom
and when treatment process variables such as self-efficacy
are important. Incorporation of pretreatment change in the
analysis of MOBC research may help clarify mixed findings
in the literature and identify which process variables are
important for initiating versus maintaining change during
treatment. In this regard, greater attention to the timing and
frequency of assessments for both drinking and proposed
mechanisms are crucial to the interpretation of MOBC find-
ings. Researchers should closely track when changes occur,
as the timing of change will influence the conclusions drawn
in MOBC research. Future research would benefit from con-
sidering pretreatment change when evaluating MOBC and
treatment outcomes, and study methodology should consider
assessments that capture drinking and mechanisms before,
during, and after treatment (Witkiewitz et al., 2015).

Findings from the current study may also provide new
directions for the study of self-efficacy. Specifically, higher
self-efficacy at the end of the previous session predicted
fewer drinking days among those with higher pretreatment
change, suggesting that self-efficacy may play a greater role
in maintaining change during treatment when compared
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with initiating change. Such findings are consistent with
the notion that self-efficacy may be modified in part by
past experiences, including successful change, to influence
future behavior. Indeed, posttreatment self-efficacy has been
found to be a better predictor of drinking when compared
with pretreatment self-efficacy, suggesting that the action of
self-efficacy on drinking outcomes may depend on a certain
level of prior success (Maisto et al., 1999).

In contrast, the lack of an interaction between pretreat-
ment change and self-efficacy predicting the number of
heavy drinking days was unexpected. It is possible that self-
efficacy may be a more robust predictor of heavier drinking
episodes versus any drinking and thereby is less influenced
by other factors (in this case, pretreatment change). This
would be consistent with previous studies finding significant
relations between self-efficacy and quantity, but not frequen-
cy, of alcohol consumption (e.g., Blume et al., 2003; Solo-
mon & Annis, 1990; see Kadden & Litt, 2011, for a review).
Alternatively, the different patterns of pretreatment change
for the number of drinking days compared with heavy drink-
ing days may also account for these findings. Specifically,
inspection of the pretreatment change variables indicated that
approximately 57% of participants reduced their number of
drinking days and 75% reduced their heavy drinking days
(i.e., negative values on the pretreatment change variables).
Because most participants entered treatment with some re-
ductions in overall heavy drinking days, the relation between
self-efficacy and heavy drinking may be less influenced by
the degree of change than whether any change occurred. Fu-
ture research is needed to fully understand these differential
effects.

There are limitations of this study that should be consid-
ered in interpreting its findings. First, self-efficacy is likely
a multidimensional construct and although the focus was on
abstinence self-efficacy between sessions, other dimensions
of self-efficacy may be missed by the use of the single-item
measure. Second, the current study examined the session-to-
session relations between self-efficacy and drinking during
treatment, thus providing information about intermediate
rather than end-of-treatment or posttreatment outcomes.
Third, the current study was a secondary data analysis of a
study designed to examine therapeutic alliance on drinking;
thus, conclusions drawn about the role of self-efficacy as an
MOBC should be interpreted within this context. Finally,
CBT was the only treatment approach that participants re-
ceived, and the lack of other treatment conditions limit con-
clusions one can draw on CBT’s effects on both self-efficacy
and/or pretreatment change.

In summary, findings from this study contribute to the
body of literature highlighting the importance of pretreat-
ment change in the study of alcohol treatment outcomes and
MOBC:s. Continued exploration of the role of pretreatment
change in MOBC research, as well as identification of the
factors associated with pretreatment change, provide mul-

tiple avenues for investigators concerned with the treatment
of alcohol problems.
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