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Abstinence self-efficacy, coping skills, and therapeutic
alliance are hypothesized mechanisms of behavioral change
(MOBCs) in cognitive-behavioral therapy (CBT) for alco-
hol use disorder (AUD). However, little is known about
when these hypothesized MOBCs change during treatment
or in relation to the initiation of abstinence from alcohol,
which the current study investigated. Patient-reported
abstinence self-efficacy, drinking-related coping skills, and
therapeutic alliance were measured at every session
throughout a 12-session clinical trial that previously showed
equivalent drinking reductions in female-specific individual-
and group-based CBT for AUD. Participants (N = 121
women) were classified into subgroups based on whether
and when they first initiated 14 days of continuous
abstinence from alcohol during treatment. Interrupted
time-series analyses evaluated the magnitude and timing of
change in MOBC variables in relation to the initiation of
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abstinence. All three MOBC measures showed gradual
improvements throughout treatment (within-subjects d =
0.03 to 0.09 change per week). Participants who initiated
abstinence during treatment experienced additional sudden
improvements in abstinence self-efficacy (d = 0.47) and
coping skills (d = 0.27), but not therapeutic alliance (d =
-0.02), the same week they initiated abstinence. Participants
who were already abstinent when treatment started
maintained higher abstinence self-efficacy and coping skills,
but not therapeutic alliance, throughout treatment com-
pared to participants who never initiated abstinence.
Initiating abstinence may help facilitate improvements in
abstinence self-efficacy and drinking-related coping skills.
Clinicians may help patients anticipate when and how much
these variables are expected to improve during treatment
and encourage initiation of abstinence to potentially help
facilitate improvements in abstinence self-efficacy and
coping skills.

Keywords: alcohol use disorder treatment; cognitive-behavioral
therapy; mechanism of behavior change; process of change

NEeArLY 13.9% orF U.S. ADULTS meet criteria for
alcohol use disorder (AUD) within a 1-year period
(Grant et al., 2015) and nearly 15 million receive
AUD treatment annually (Substance Abuse and
Mental Health Services Administration, 2016).
Cognitive-behavioral therapy (CBT) is consistently
identified as one of the most efficacious treatments
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for AUD (Magill & Ray, 2009), and there is interest
in understanding the treatment’s specific mecha-
nisms of behavioral change (MOBCs) to help make
it more efficacious, efficient, and personalized
(Huebner & Tonigan, 2007; Magill et al., 2015;
Morgenstern & Longabaugh, 2000).

CBT models posit that drinking largely is main-
tained by deficits in coping skills and abstinence self-
efficacy (i.e., one’s self-perceived ability to handle
high-risk situations without drinking). Improving
abstinence self-efficacy and coping skills is seen as a
critical treatment goal (Mastroleo & Monti, 2013;
Morgenstern & Longabaugh, 2000; Rotgers, 2012),
and CBT treatments typically aim to improve these
areas through techniques that help patients learn to
identify and change drinking-related triggers,
thoughts, behaviors, and consequences (Epstein &
McCrady, 2009; Rotgers, 2012). Empirical research
has supported the hypothesis that abstinence self-
efficacy and coping skills are potential MOBCs in CBT
(Acosta et al., 2017; Hendricks, Delucchi, & Hall,
2010; Kiluk, Nich, Babuscio, & Carroll, 2010; Roos,
Maisto, & Witkiewitz, 2017; Vedel, Emmelkamp, &
Schippers, 2008; Witkiewitz, Roos, Tofighi, & Van
Horn, 2018) and in non-CBT-based treatments that
focus on interpersonal relationships, social network
support, or 12-step program involvement (Litt,
Kadden, Cooney, & Kabela, 2003; Litt, Kadden, &
Tennen, 2018; Morgenstern, Labouvie, McCrady,
Kabhler, & Frey, 1997).

Therapeutic alliance also has been described as
necessary for facilitating collaborative engagement
in CBT (Epstein & McCrady, 2009; Mastroleo &
Monti, 2013; Rotgers, 2012), and its association
with drinking and drug use outcomes has led
to its increased investigation as a potential
MOBC (Connors, Carroll, DiClemente, Longa-
baugh, & Donovan, 1997; Connors et al., 2016;
Meier, Barrowclough, & Donmall, 2005; Prince,
Connors, Maisto, & Dearing, 2016). In contrast to
predicting distal posttreatment outcomes, thera-
peutic alliance often is a stronger predictor of
proximal, within-treatment substance use (Meier
et al.,, 2005). One study of patients receiving
12-week CBT for AUD found that session-level
therapeutic alliance during treatment predicted
next-week reductions in drinking, but not vice
versa (Connors et al., 2016), suggesting that the
association between alliance and reductions in
drinking may be unidirectional.

The predictive value of these hypothesized
MOBCs—abstinence self-efficacy, coping skills,
and therapeutic alliance—suggests that clinicians
and patients may benefit from targeting these
MOBC:s in AUD treatment, including, for example,
by collaboratively framing these MOBCs as perti-

nent treatment targets, routinely monitoring these
MOBCs to evaluate treatment progress, and
utilizing therapeutic interventions and processes
that are likely to lead to improvement in these
MOBCs. However, there is limited research that
can help clinicians and patients more precisely
understand the expected timing and magnitude
with which these MOBC variables are likely to
change during treatment (Hallgren, Wilson, &
Witkiewitz, 2018), including in relation to key
events, such as the initiation of abstinence. In
contrast, many previous studies have evaluated
these MOBC variables at a single time point (e.g.,
mid-treatment or end-of-treatment) to predict distal
treatment outcomes (e.g., drinking over several
months or years after treatment), which does not
provide information about how, when, or how much
these MOBC variables change during treatment.

This knowledge gap limits the clinical impact
of MOBC research. For example, even though
hypothesized MOBC variables often are viewed as
clinically important, there is limited clinical guidance
about which treatment processes or patient behaviors
facilitate improvement in these variables (Hallgren,
Wilson, & Witkiewitz, 2018). Despite having
evidence that these MOBCs may be worthwhile
treatment targets, clinicians have limited empirically
based information to provide to patients about when,
and how much, and in response to what events they
may expect these treatment targets to improve.

Previous research has also tended to model drinking
as a consequence of changes in MOBCs, with less
consideration of how MOBC s are affected by changes
in drinking. This may unintentionally lead to overly
simplistic theoretical models of AUD treatment,
wherein MOBC variables are presumed to impact
drinking unidirectionally, without drinking having a
reciprocal impact on MOBC variables. Moreover,
CBT models explicitly posit that drinking-related
triggers, cognitions, behaviors, and consequences are
reciprocally determinate (Mastroleo & Monti, 2013),
such that the initiation of abstinence from alcohol may
be expected to facilitate improvements in MOBC
variables that, in turn, help sustain longer-term
abstinence. For example, it is plausible that abstaining
from alcohol, especially when exposed to cues that
would typically trigger a drinking response, could
strengthen a person’s ability to use nondrinking coping
skills and enhance their self-efficacy for continuing to
avoid drinking in similar situations, and those changes
in turn could support longer-term abstinence (Epstein
& McCrady, 2009). Under the same premise,
continued drinking could inhibit one’s opportunity
to improve their nondrinking coping skills and
abstinence self-efficacy, which in turn could increase
their likelihood of longer-term heavy drinking.
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In the present study, we aimed to quantify the
magnitude and timing of change in repeated within-
treatment measures of abstinence self-efficacy, coping
skills, and therapeutic alliance and evaluate the timing
and magnitude of changes in these MOBC variables
throughout the course of treatment and in relation to
initiating abstinence from alcohol. This work builds
on previous research demonstrating that alcohol
craving, another hypothesized MOBC, was reduced
significantly in correspondence to the timing of
initiating abstinence from alcohol (Hallgren et al.,
2016). This effect was observed in two independent
samples of men and women receiving CBT-based
AUD treatment (Hallgren et al., 2016), and was
replicated in a third sample that received pharmaco-
therapy treatments (prazosin or placebo) with no
behavioral intervention (Hallgren, Delker, &
Simpson, 2018). All three samples also had significant
between-subjects effects wherein patients who entered
treatment having already initiated abstinence reported
lower levels of craving during treatment than patients
who never initiated abstinence during treatment,
which was also consistent with the hypothesis that
initiating abstinence could facilitate reductions in
craving. The latter study (Hallgren, Delker, &
Simpson, 2018) also found that initiating abstinence
was not associated with sudden reductions in negative
affect, although negative affect gradually decreased
over time in the weeks after abstinence initiation. In
the present study, we aimed to test similar models to
evaluate whether patients experienced immediate and/
or gradual reductions in abstinence self-efficacy,
coping, and therapeutic alliance before and after the
initiation of abstinence during CBT for AUD.

We hypothesized that all three MOBC measures
would demonstrate significant within- and between-
subjects effects that were consistent with the hypothesis
that initiating abstinence may help enhance self-
efficacy, coping skills, and therapeutic alliance. Specif-
ically, we hypothesized that abstinence initiators would
show sudden, within-person improvements in these
three MOBC variables when they transitioned from
drinking to abstinence, controlling for the gradual
week-by-week improvements that we also hypothe-
sized would be present over the course of treatment
(both before and after initiating abstinence). We also
hypothesized between-group differences, such that
participants who initiated abstinence prior to entering
treatment would have significantly better MOBC
outcomes throughout the course of treatment com-
pared to participants who never initiated abstinence.

Material and Methods
PARTICIPANTS

This study is a secondary analysis of data from a
randomized controlled trial comparing group

versus individual CBT for AUD (Epstein et al.,
2018). Participants in both treatment conditions
were recruited through advertisements, flyers,
referral outreach, and media, and received up to
12 sessions of manual-guided, female-specific CBT
for AUD. Both treatments were abstinence-based
and participants agreed to an explicit treatment
goal of abstinence from alcohol. Both treatments
included psychoeducation, motivational enhance-
ment, and coping skills training with behavioral
rehearsal. Ratings of treatment fidelity and satis-
faction were high (see Epstein et al., 2018). Full
details about the parent clinical trial are available in
Epstein et al. (2018); in brief, participants in both
treatment conditions had significant and equivalent
reductions in drinking that were maintained over a
12-month posttreatment period and there were no
significant differences during treatment in the
MOBC variables that are examined in the current
paper.

Inclusion criteria included being female, at least
18 years old, having past-year DSM-IV alcohol
dependence (American Psychiatric Association,
2000), alcohol use within 60 days prior to
telephone screening, no psychotic symptoms in
the past 6 months, no gross cognitive impairment,
and no current physiological dependence on any
illicit drug. All participants provided written
informed consent to participate in the clinical
trial. All procedures were conducted in compliance
with the Rutgers University Institutional Review
Board.

Among the 138 participants who attended at
least one treatment session in the parent study, a
total of N = 121 had enough daily drinking data to
assess an abstinence status over 14 or more
consecutive days and were included in subsequent
analyses. Following identical procedures as previous
studies (Hallgren et al., 2016; Hallgren, Delker, &
Simpson, 2018), these 121 participants were classi-
fied into one of three groups in preparation for
longitudinal data analyses based on whether and
when they first initiated 14 consecutive days of
abstinence during treatment. Abstinence initiators
(n = 60) drank on at least one of the first 14 days of
treatment and then eventually obtained at least 14
consecutive days of abstinence during treatment.
Already abstainers (n = 24) started the first 14 days of
treatment with continuous abstinence. Continued
drinkers (n = 37) drank during the first 14 days of
treatment and never obtained 14 consecutive days of
abstinence during treatment. This 14-day window
for classifying abstinence status was informed by
previous research indicating a low likelihood of 14 or
more consecutive days of abstinence between drink-
ing days before alcohol treatment, suggesting that
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achieving 14 days of continuous abstinence likely
reflects a noteworthy and intentional behavioral
change (Epstein, Labouvie, McCrady, Swingle, &
Wern, 2004; Hallgren, Delker, & Simpson, 2018).
The proportions of participants who were classified
as abstinence initiators, already abstainers, or
continued drinkers were comparable to previous
studies that used identical categorizations (Hallgren
etal.,2016; Hallgren, Delker, & Simpson, 2018) and
align with research indicating that many individuals
significantly reduce their drinking prior to and/or
during treatment (Epstein et al., 2005; Stasiewicz et
al., 2013).

Drinking statuses within a given 14-day window
were considered unknown if data were not avail-
able for at least 70% of days within that window;
however, participants were classified as drinking if
any drinking days were observed within a 14-day
window even if <70% of daily data were available.
Participants who resumed drinking beyond the first
14 days of abstinence were not reassigned to
different subgroups, but, of note, the percentage
of days abstinent (PDA) was high after the first
14 days of abstinence for both abstinence initiators
(M =94.94,SD = 7.07) and already abstainers (M =
99.32, SD = 2.19). Already abstainers reported a
mean of 10.25 days of continuous abstinence (SD =
11.69) prior to baseline interviews.

MEASURES

Baseline Drinking and AUD Criteria
Participants completed Timeline Followback
(TLFB) interviews (Sobell & Sobell, 2003), a
reliable and valid method for evaluating daily
drinking and drug use (Carey, 1997), to assess
drinking over the 90 days prior to the last drinking
day before the baseline interview. PDA was
calculated using these data for descriptive analyses.
The Structured Clinical Interview for DSM-IV
Disorders (First, Spitzer, Gibbon, & Williams,
2002) was used at baseline to diagnose alcohol
and other substance dependence or abuse. There
was a median gap of 25 days between baseline
assessment and the first attended treatment session.

Within-Treatment Daily Drinking

Patients were instructed to keep daily drinking logs
throughout treatment and record any drinking,
drug use, and drinking urges each day during
treatment. Daily drinking logs were then reviewed
at each treatment session and used to quantify
within-treatment drinking. Missing within-
treatment drinking data were filled in using TLFB
data collected during posttreatment follow-up inter-
views, when possible. Daily drinking log and TLFB
data have been shown to provide similar, reliable

estimates of drinking behavior (McCrady, Epstein,
& Hirsch, 1999).

Within-Treatment Weekly MOBC Measures
Abstinence self-efficacy and coping were assessed at
baseline using validated instruments and were then
re-assessed prior to each attended treatment session,
resulting in up to 12 repeated within-treatment
measures per participant. Weekly MOBCs were
assessed using abbreviated versions of the baseline
instruments to reduce participant burden. Specific
items in the abbreviated measures were selected
based on factor loadings and internal consistency
indices from full measures with baseline data from a
prior study of women in AUD treatment (McCrady,
Epstein, Hallgren, Cook, & Jensen, 2016; see Epstein
et al., 2018, for details).

Abstinence self-efficacy was measured using the
Situational Confidence Questionnaire-8 (Breslin,
Sobell, Sobell, & Agrawal, 2000), which had high
reliability in the current study (alpha = 0.86). The
measure has been validated in outpatient AUD
treatment (Breslin et al., 2000) and shown to yield
similar information to the original 100-item Situa-
tional Confidence Questionnaire. The eight-item
scale was used at baseline and an abbreviated five-
item version of the scale was used within-treatment.
The measure asks participants to rate their confi-
dence in avoiding drinking across different situa-
tions that potentially pose a high risk for drinking
(e.g., when experiencing urges or temptations,
unpleasant emotions, or social pressures) on a
scale of 0% to 100%. Item responses are averaged
to produce scores with a possible range of 0 to 100.

Coping strategies were assessed using the Coping
Strategies Scale (Litt et al., 2003), which had high
reliability in the current study (alpha = 0.95) and
has been validated in outpatient AUD treatment
samples (Litt et al., 2003). The full 59-item scale
was used at baseline and an abbreviated 30 item-
scale was used within treatment. The measure asks
participants to rate the frequency with which they
used different coping strategies (e.g., “ask people
not to offer me drinks” or “just wait and know that
the urge to drink will go away”) on a scale of 1
(never) to 4 (frequently) that were averaged,
resulting in scores with a possible range of 1 to 4.

For the abstinence self-efficacy and coping skills
measures, full-instrument scores were estimated
from the shortened instruments, resulting in esti-
mated scores that closely mapped onto the scales of
the full instruments. This was done to facilitate
more direct comparisons between the brief- and
full-instrument scores and to make the brief-
instrument scores more interpretable in clinical
settings where the full instruments may be used.
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Specifically, multiple regression prediction models
were constructed using baseline data with full-
instrument total scores predicted by the subset of
items included in the shortened measure, then the
resulting regression equations were used to estimate
full-instrument total scores from the shortened
measures collected at each treatment session.
Correlations between model-estimated scores and
full-measure scores were high for the baseline data
(i.e., the data used to generate the prediction model;
7 = 0.97 and 0.99 for abstinence self-efficacy and
coping skills, respectively; normalized root mean
square deviations [RMSE] = 0.06 and 0.03) and
also were high when cross-validated on 3-month
outcome data (i.e., new data that were not used to
generate the prediction model; » = 0.98 and 0.98,
normalized RMSE = 0.05 and 0.05), suggesting that
this approach likely yielded a high degree of
accuracy for predicting full-instrument total scores
for the weekly within-treatment data.

Therapeutic alliance was measured after each
treatment session using the Working Alliance
Inventory—Short Form (Tracey & Kokotovic, 1989).
The measure includes 12 items rated by patients using
a 7-point scale (e.g., “The therapist and I agree about
things I will need to do in counseling to help improve
my situation”). Each item reflects one of three factors
—task agreement, goal agreement, or therapeutic
bond—which can be summed to create overall
working alliance scores that range from 12 to 84.
The measure has been shown to have nearly identical
reliability and validity indices as the longer Working
Alliance Inventory (Busseri & Tyler, 2003) and had
high reliability in the current study (alpha = 0.85).

DATA ANALYSIS

Data analyses aimed to identify systematic changes
in within-treatment abstinence self-efficacy, coping
skills, and therapeutic alliance before and after
initiating abstinence from alcohol. We evaluated
these changes separately for each of the three
MOBC variables and stratified analyses separately
for each of the three drinking subgroups. For
abstinence initiators, we evaluated both gradual
and sudden changes in each MOBC variable before
and after the initiation of abstinence using an
interrupted time series approach. Interrupted time-
series models are a type of longitudinal model that
can address the plausibility of potential causal
effects when random assignment to the conditions of
interest (e.g., abstinence versus continued drinking) is
not possible (Kontopantelis, Doran, Springate,
Buchan, & Reeves, 2015). The interrupted time-
series approach was used only for patients who
initiated abstinence during treatment, for whom pre-
and postabstinence changes in weekly MOBC

variables could be evaluated. Already abstainers
and continued drinkers did not initiate abstinence
during treatment when weekly MOBC measures
were available, and the interrupted time-series
approach therefore could not be used to evaluate
change associated with initiating abstinence for these
subgroups. Instead, for these subgroups, we quanti-
fied weekly rates of change using growth curve
trajectory analyses and compared the two groups in
terms of their overall levels and rates of change in
MOBC measures during treatment.

We evaluated interrupted time-series and linear
trajectory models within a growth curve modeling
framework using the R multilevel modeling pack-
age Ilme4 (Bates, Michler, Bolker, & Walker,
2015). Time variables predicting gradual change
were scaled such that 1 unit of time corresponded
with one week and were centered such that the time
was equal to 0 on the first week that abstinence was
initiated (for abstinence initiators) or the first
session of treatment (for already abstainers and
continued drinkers). An additional time variable for
modeling sudden change was coded with a value of
0 for all weeks prior to initiating abstinence and
1 for all weeks after initiating abstinence (only
applicable to abstinence initiator subgroup). This
resulted in growth curve model coefficients that
could be interpreted as reflecting the mean rates of
gradual change per week (for gradual change
coefficients) and the mean amount of sudden
change associated with the transition from drinking
to abstinence above and beyond the expected
trajectory already accounted for by the pre-
abstinence gradual-change trajectory.’ The result-
ing unstandardized model coefficients conveyed
effect sizes for gradual and sudden change that
mapped onto the original scales of each corre-
sponding measure. A second effect size index was
computed by dividing each effect by the pooled,
between-subjects standard deviation of its respec-
tive measure at baseline, resulting in a Cohen’s d-
like coefficient” that reflected the expected gradual
change per week or sudden change expressed in
standard deviation units.

Change-over-time coefficients were specified as
both fixed and random effects, allowing the model
to evaluate mean rates of change over time (fixed
effect) while allowing the model to consider those
rates of change as heterogeneous between individuals

! Although not included in our final models, we additionally tested for
sudden changes in MOBCs from two weeks before initiating abstinence to
the week before initiating abstinence and found no significant effects.

2There are numerous ways to compute Cohen’s d-like effect size
estimates in multilevel models. The method used here generally results in
smaller effect size coefficients than alternative approaches (e.g., dividing by
the standard deviation of difference scores or naive conversion from #-test
statistics; see Dunlap, Cortina, Vaslow, & Burke, 1996; Westfall, 2016).
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Full Sample Abstinence Initiators Already Abstainers Continued Drinkers

N=121 n=60 n=24 n=37

M (SD) M (SD) M (SD) M (SD)
Age 49.60 (11.28) 50.52 (11.03) 47.92 (11.89) 49.22 (11.46)
White non-Hispanic, n (%) 99 (81.8%) 47 (78.3%) 22 (91.7%) 30 (81.1%)
Married/Partnered, n (%) 74 (61.2%) 39 (65.0%) 13 (54.2%) 22 (59.5%)
Employed, n (%) 70 (57.9%) 36 (60.0%) 11 (45.8%) 23 (62.2%)
Baseline PDA 33.07 (29.51) 29.80 (28.48)2 57.32 (29.13)° 22.65 (22.57)°
Within-Treatment PDA 75.03 (25.19) 82.41 (13.86)%° 99.01 (2.80)* 47.49 (23.28)°°
Number of sessions completed 9.72 (2.73) 10.37 (2.36)° 9.83 (2.97) 8.59 (2.84)°
Abstinence Self-Efficacy 48.45 (23.34) 43.60 (21.01)2 63.41 (20.46)%° 46.63 (25.14)°
Coping Skills 2.51 (0.47) 2.47 (0.42)2 2.89 (0.49)% 2.34 (0.39)°

Note. PDA = percentage of days abstinent. Married/Partnered includes being married, living as married, or in a committed relationship.

Identical superscript letters indicate significant differences between groups (via t-test or Fisher exact test).

(random effects). Models were fit using a Gaussian
(normal) link function with restricted maximum
likelihood to account for missing data. For abstinence
initiators, models included all available data from 4
weeks prior to initiating abstinence to 9 weeks after
initiating abstinence, beyond which the majority of
participants were not in treatment or providing
weekly measures. For already abstainers and contin-
ued drinkers, models included all available data from
the date of the first treatment session to eleven weeks
later for the same reason.>

Results

BASELINE DESCRIPTIVE STATISTICS
Descriptive statistics for baseline demographics, PDA,
and MOBC variables are presented in Table 1. All
participants were female and were just under 50 years
old on average. Most participants were White non-
Hispanic and married/partnered, with just over half
employed. The three drinking subgroups did not
differ significantly on demographic variables.

At baseline, participants were abstinent on
33.07% of all days, and PDA increased such that
participants were abstinent on 75.03% of all days
during treatment. As expected, there were significant
differences in baseline and within-treatment PDA
among the three drinking subgroups, with already-
abstainers having significantly higher baseline and
within-treatment PDA than abstinence initiators and
continued drinkers who, by definition, were still
drinking at the start of treatment. For the full sample,
baseline abstinence self-efficacy was rated near the
midpoint of the 0-100% confidence scale and coping
skills were rated just above the midpoint of the 1-4
scale; ratings for baseline abstinence self-efficacy and

3 Patterns of significance did not change when data from outside of these
time periods were used; however correspondence between model-estimated
trajectories and raw data trajectories was reduced.

coping skills were higher for already abstainers
compared to abstinence initiators and continued
drinkers (Table 1).

CHANGES IN WITHIN-TREATMENT MOBCS
Abstinence Self-Efficacy

Results from growth-curve models evaluating
changes in within-treatment MOBC measures are
presented in Table 2, with abstinence self-efficacy
results presented under the first major column
heading and the three drinking subgroups pre-
sented under the major row headings. The values
in each row indicate growth curve model param-
eter estimates for each drinking subgroup, and
significant effects for change over time are
displayed in bold font. The model-implied growth
curves also are displayed as trajectory lines in Fig.
1A and B with overlaid X and O symbols that
show the weekly observed means of abstinence
self-efficacy before and after initiating abstinence,
respectively.

Abstinence initiators (Fig. 1A) had model-implied
mean  self-efficacy ratings of 50.93 four weeks
before initiating abstinence, which rose non-
significantly (d = 0.09 SD units per week, p =
.051) to 57.03 the week prior to initiating
abstinence. During the week that these participants
initiated abstinence, they experienced additional
increases in abstinence self-efficacy that averaged
10.53 points (d = 0.47, p<.001) above and beyond
the amount accounted for by the gradual change
effect, moving to a model-implied mean value of
69.60. Self-efficacy then continued to increase over
time after this by a mean of 1.72 points per week (d
= 0.08, p<.001) to a mean score of 85.06 nine
weeks later (see Fig. 1A).

In contrast, already abstainers (Fig. 1B) had high
levels of abstinence self-efficacy throughout
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Abstinence Self-Efficacy Coping Skills Therapeutic Alliance
Est. (SE) p d Est (SE) p d Est (SE) p d
Abstinence Initiators
Intercept 59.07 (2.82) <.001 2.75 (0.06) <.001 77.90 (1.11) <.001
Pre-Abstinence Change (Gradual) 2.04 (1.02) .051 0.09 0.04 (0.02) .037 0.09 0.62 (0.29) .037 0.07
Post-Abstinence Change (Immediate) 10.53 (2.75) <.001 0.47 0.12 (0.05) .028 0.27 -0.20 (0.67) .770 -0.02
Post-Abstinence Change (Gradual) 1.72 (0.39) <.001 0.08 0.04 (0.01) <.001 0.08 0.28 (0.07) <.001 0.03
Already Abstainers
Intercept 75.34 (2.09) <.001 3.09 (0.05) <.001 76.54 (1.62) <.001
Change over time (Gradual) 1.47 (0.36) <.001 0.07 0.02 (0.005) <.001 0.05 0.34 (0.11) .007 0.04
Continued Drinkers
Intercept 47.35 (1.80) <.001 2.44 (0.04) <.001 73.45 (1.49) <.001
Change over time (Gradual) 136 (0.35) <.001 0.06 0.04 (0.01) <.001 0.08 0.38 (0.12) .004 0.04

Note. Estimates reflect fixed effect coefficients estimated in separate multilevel models. Significant effects for change over time (i.e., non-

intercept terms) are in bold font.
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FIGURE | Changes in abstinence self-efficacy in relation to
initiating abstinence. X symbols and dashed lines represent the
observed weekly mean values and fitted trajectories of change,
respectively, prior to initiating abstinence for abstinence initiators
(top plots) and for continued drinkers (bottom plots) - ie,
outcomes during periods of continued drinking. O symbols and
solid lines represent the observed weekly mean values and fitted
trajectories of change, respectively, dfter initiating abstinence for
abstinence initiators (top plots) and for already abstainers (bottom
plots) — i.e., outcomes after abstinence initiation. Asterisks indicate
the significance of within-person change over time. B-SCQ = Brief
Situational Confidence Questionnaire.

treatment, starting with a mean rating of 75.34 and
increasing significantly by a mean of 1.47 points per
week (d = 0.07, p<.001) to a mean rating of 91.49
eleven weeks later. Continued drinkers (Fig. 1B)
had lower abstinence self-efficacy, with initial mean
ratings of 47.35, which also increased over the
course of treatment by a mean of 1.36 points per
week (d = 0.06, p<.001) to a mean rating of 62.32
eleven weeks later. Overall levels of abstinence self-
efficacy differed significantly between these two
subgroups throughout the course of treatment
(difference = -27.92, SE = 4.24, p<.001, d =
-1.25), but their rates of change per week were not
significantly different (difference = -0.12, SE = 0.50,
p=.82,d=-01).

Coping Skills

Growth curve model results for coping skills are
presented under the second major column heading
in Table 2. Model-implied growth curves and
weekly observed means of coping skill measures
also are displayed in Fig. 2A and B. Abstinence
initiators (Fig. 2A) had model-implied mean coping
skill ratings of 2.60 four weeks before initiating
abstinence, which rose significantly (p = .037, d =
0.09) to 2.71 the week prior to initiating abstinence.
During the week that these participants initiated
abstinence, they experienced additional increases of
coping skills that averaged 0.12 points (p = .028,
d =0.27) above and beyond the amount accounted
for by the gradual change effect, moving to a
model-implied mean value of 2.87 the first week
after initiating abstinence. Coping skills then
continued to increase significantly over time after
this by a mean of 0.04 points (p<.001, d = 0.08) per
week to a mean score of 3.19 nine weeks later.
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FIGURE 2 Changes in coping skills in relation to initiating
abstinence. See Fig. | for detailed description.

In contrast, already abstainers (Fig. 2B) had high
levels of coping skills throughout treatment, start-
ing with a mean rating of 3.09 and increasing by a
mean of 0.02 points per week (p<.001, d = 0.05) to
a mean rating of 3.33 eleven weeks later. Continued
drinkers (Fig. 2B) had lower coping skills, with
initial mean ratings of 2.44, which also increased
over the course of treatment by a mean of 0.04
points per week (p<.001, d = 0.08) to a mean rating
of 2.84 eleven weeks later. Overall levels of coping
skills differed significantly between these two
subgroups throughout the course of treatment
(difference = -0.66, SE = 0.10, p<.001, d = -1.53),
but their rates of change per week were not
significantly different (difference = 0.01, SE =
0.01, p = .14, d = 0.02).

Therapeutic Alliance

Growth curve model results for therapeutic alliance
are presented under the third major column
heading in Table 2. Model-implied growth curves
and weekly mean values of therapeutic alliance also
are displayed in Fig. 3A and B. Abstinence initiators
(Fig. 3A) started treatment with high therapeutic
alliance, with a model-implied mean rating of 75.42
four weeks before initiating abstinence. Therapeutic
alliance then increased significantly by 0.62 points
per week (p =.037,d =0.07) to 77.28 the week prior
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FIGURE 3  Changes in therapeutic alliance in relation to initiating
abstinence. See Fig. | for detailed description.

to initiating abstinence. During the week that these
participants initiated abstinence, they did not expe-
rience significant, sudden changes in therapeutic
alliance (p = .770, d = -0.02) above and beyond the
increase that was already accounted for by the
gradual change effect. Therapeutic alliance contin-
ued to increase over time after abstinence was
initiated by a mean of 0.28 points per week (p <
.001, d = 0.03) to a mean score of 80.19 nine weeks
later.

Already abstainers (Fig. 3B) also started treat-
ment with high therapeutic alliance, with a model-
implied mean rating of 76.54 the first week of
treatment that increased significantly over time by
0.34 points per week (p =.007, d = 0.04) to a mean
of 80.25 eleven weeks later. Continued drinkers
(Fig. 3B) also started treatment with high therapeu-
tic alliance, with a model-implied mean rating of
73.45 the first week of treatment which also
increased significantly over the course of treatment
by 0.38 points per week (p = .004, d = 0.04) to
mean of 77.64 eleven weeks after that. Although
the overall levels of therapeutic alliance differed
nominally between already abstainers and contin-
ued drinkers, these differences were not significant
in terms of the overall levels of therapeutic alliance
at the start of treatment (difference = -3.12, SE =
2.26,p =.17,d = -0.36), nor in terms of their rates
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of change over time (difference = 0.05, SE = 0.17,
p=.79,d=0.01).

Discussion

SUMMARY OF FINDINGS

Abstinence self-efficacy, coping skills, and thera-
peutic alliance frequently predict posttreatment
substance use outcomes (Kadden & Litt, 2011;
Roos & Witkiewitz, 2017). In the present study, we
provide further information about the timing and
magnitudes of weekly changes in these variables
during treatment and evaluate how they change in
relation to initiating abstinence from alcohol.
Through a series of within- and between-subjects
analyses, we found evidence that abstinence self-
efficacy and coping skills, but not therapeutic
alliance, are likely to show relatively sudden
improvements during the week that abstinence is
initiated, above and beyond the amount of gradual
improvement observed during other weeks of
treatment. The magnitudes of these effects were
nontrivial; for example, abstinence self-efficacy
improved by over 10 points (original scale range =
0 to 100) during the week that abstinence was
initiated, which corresponded with an increase of
almost half of a standard deviation unit over the
baseline scores. Coping skills also had significant,
albeit smaller sudden improvements, increasing by
0.12 points (original scale range = 1 to 4) during the
week that abstinence was initiated, or approxi-
mately one-fourth of a standard deviation of the
scores at baseline. Consistent with these within-
person effects, we also found between-group effects
showing that patients who were already abstinent
at the start of treatment had higher abstinence self-
efficacy and coping skills throughout the course of
treatment compared to patients who continue to
drink. This study extends previous research show-
ing that alcohol craving (but not negative affect)
followed a similar pattern of sudden improvement
when patients in AUD treatment initiated absti-
nence (Hallgren et al., 2016; Hallgren, Delker, &
Simpson, 2018). To our knowledge, this is the first
study to evaluate the potential impact of initiating
abstinence on these hypothesized MOBCs.

THEORETICAL IMPLICATIONS

The longitudinal models in the present study quanti-
fied the rates of change in three hypothesized MOBCs
before, after, and during the week of initiating
abstinence from alcohol, providing a closer examina-
tion of how initiating abstinence could potentially
impact changes in these MOBCs. Although random-
ization to abstinence (versus continued drinking) was
not possible, which limits our ability to make firm
conclusions about causality, our longitudinal models

nonetheless can shed light on a potential causal
relationship between initiating abstinence and changes
in hypothesized MOBCs. Evidence from the present
study is consistent with CBT model hypotheses—
namely, that behavioral changes (e.g., quitting drink-
ing) can drive changes in self-perception (e.g.,
abstinence self-efficacy) and facilitate opportunities
to use and reinforce alcohol-related coping skills
(Epstein & McCrady, 2009; Mastroleo & Monti,
2013). Although CBT models posit that situations,
cognitions, emotions, behaviors, and consequences
are reciprocally related, MOBC research has com-
monly modeled abstinence self-efficacy and coping
skills as unidirectional predictors of drinking. When
paired with previous research, the present study
provides empirical evidence for potentially bidirec-
tional relationships between two putative MOBCs
and drinking, such that changes in drinking may
facilitate proximal (e.g., within-treatment) improve-
ments in abstinence self-efficacy and coping, which in
turn, based on previous research, are suggested to help
facilitate better distal (e.g., posttreatment) drinking
outcomes (Kadden & Litt, 2011; Roos & Witkiewitz,
2017). In other words, initiating abstinence may be a
mechanism that helps facilitate initial changes in
abstinence self-efficacy and coping skills, while
abstinence self-efficacy and coping skills may be
mechanisms that help facilitate maintained behavioral
change (i.e., continued abstinence) over longer periods
of time.

Our investigation showed that therapeutic alliance
was equally high across all drinking subgroups
throughout treatment and provided no evidence
that therapeutic alliance was influenced by changes
in drinking status. This finding may be reassuring in
light of the importance of therapeutic alliance in CBT
for AUD (Epstein & McCrady, 2009; Mastroleo &
Monti, 2013) and empirical work showing associa-
tions between therapeutic alliance and drinking
outcomes (Connors et al., 1997, 2016; Meier et al.,
2005; Prince et al., 2016). However, our finding also
should be interpreted as occurring in the context of a
clinical trial that had generally high levels of
therapeutic alliance throughout treatment. High
alliance at the start of treatment could have
introduced ceiling effects that limited our ability to
detect additional gains in alliance after initiating
abstinence. Compared to front-line treatment set-
tings, treatments in clinical trials are often delivered
with notably high fidelity (e.g., high empathy and
support for patient autonomy; Hallgren, Dembe,
et al., 2018), which may contribute to the high
alliance ratings observed here. Participants in the
present study also completed an intake session and a
lengthy baseline assessment that could have predis-
posed them to perceive a positive therapeutic alliance
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at the start of treatment, as was observed here. It is
possible that different results may have emerged in
nonclinical trial contexts where therapeutic alliance
and clinician acceptance of continued drinking are
often lower and more variable.

CLINICAL IMPLICATIONS

It is common for patients in AUD treatment to
express reluctance about initiating abstinence from
alcohol. Among other concerns, patients sometimes
express worries that they may lack the prerequisite
self-efficacy or coping skills that they believe would
be necessary for initiating abstinence. Clinicians may
use the present findings to comfort and encourage
patients to initiate abstinence by providing evidence-
based information that their confidence and coping
skills are likely to improve when they initiate
abstinence from alcohol. Clinicians may provide
reassurance and encouragement by supporting
patients’ views that abstinence self-efficacy and
coping skills typically are low while they are still
are drinking and that initiating abstinence typically is
associated with improvements in abstinence self-
efficacy and coping skills in ways that would not
occur while they are still drinking.

When patients initiate abstinence, clinicians may
inquire about possible improvements in abstinence
self-efficacy and coping skills to help patients
identify and understand such changes. Routinely
monitoring MOBCs during treatment with stan-
dardized measures may help patients obtain better
awareness of changes that are occurring during
their treatment. These data could be graphed and
reviewed throughout treatment to facilitate discus-
sions about treatment goals and progress while
helping patients better understand how key events
(e.g., initiating abstinence) may help facilitate
improvements in those targeted variables.

LIMITATIONS AND STRENGTHS

The present study has several limitations. First, there
are limitations regarding our ability to assert causal
relationships among the variables studied. For
example, we were unable to control whether and
when each patient initiated abstinence. Although the
interrupted time-series analyses used here were able
to help inform the plausibility of hypothesized causal
effects, it could not confirm causality with the same
degree of certainty as an experimental design.
Second, there are measurement limitations, in-
cluding other emerging conceptualizations of absti-
nence self-efficacy and coping skills that focus less
on overall quantity of coping skills and more on the
flexibility in one’s ability to respond effectively
across contextual demands (Roos & Witkiewitz,
2017), which were not utilized in this study.

Although we used a validated therapeutic alliance
measure, it may have had a ceiling effect in the
parent trial that could have contributed to the non-
detection of some effects for this measure.

Finally, there are generalizability limitations. The
change processes that were examined were evalu-
ated in a well-controlled clinical trial of high-fidelity
CBT that included more training and supervision
than what often occurs in real-world treatment
settings. Although this strengthens the internal
validity of the treatment delivery, it also reduces
generalizability to real-world AUD treatment set-
tings, which often have substantially lower treat-
ment fidelity and may therefore tap into different
MOBCs (Hallgren, Dembe, et al., 2018). The
treatment studied here was also explicitly
abstinence-oriented, and it is possible that different
processes of change would unfold when patients
reach different drinking goals, such as reduced
drinking or harm reduction, rather than complete
abstinence. Finally, the sample was entirely female
and predominantly White non-Hispanic, which
limits generalizability to men or women of color.

The present study also had several strengths. The
use of an entirely female sample is a strength in light
of women typically being understudied in AUD
treatment research. Fidelity analyses assured that
the CBT program was delivered to patients as
intended and as directed by treatment manuals.
MOBC data were collected using validated brief
measures at every treatment session, supporting
finer-grained analyses into the timing of change
than is possible when MOBCs are measured less
frequently. Our primary statistical models also used
a within-subjects design, which yields high statisti-
cal power and allows each participant to act as her
own control.

CONCLUSIONS

As the field increasingly understands which MOBC
variables predict drinking outcomes, it will be
increasingly important to identify when and how
much these MOBC variables change during treatment
and how they change as a function of other treatment
processes (Hallgren, Wilson, & Witkiewitz, 2018).
We have provided information about when and how
much three hypothesized MOBC variables change
during treatment and in relation to the initiation of
abstinence. Our results help provide a more precise
understanding about how change processes may
unfold over time during outpatient CBT for AUD.
More generally, a better empirical understanding of
the timing of change can help researchers test CBT
model hypotheses, including those that suggest
changes in drinking should result in improvements
in traditional MOBC measures (e.g., abstinence self-
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efficacy, coping skills). Such work may also help
clinicians provide evidence-based information to
patients about the expected courses of change in
clinically important treatment targets.
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