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Abstract

Background: Self-efficacy has been proposed as a key predictor of alcohol treatment outcomes
and a potential mechanism of success in achieving abstinence or drinking reductions following
alcohol treatment. Integrative data analysis, where data from multiple studies are combined for
analyses, can be used to synthesize analyses across multiple alcohol treatment trials by creating
a commensurate measure and controlling for differential item functioning (DIF) to determine if
alcohol treatments improve self-efficacy.

Method: The current study used moderated nonlinear factor analysis (MNLFA) to examine

the effect of treatment on self-efficacy across four different treatment studies (AV=3,720; 72.5%
male, 68.4% non-Hispanic white). Self-efficacy was measured using the Alcohol Abstinence
Self-Efficacy Scale (AASE) in the COMBINE Study (n=1,383) and Project MATCH (n=1,726),
and the Drug Taking Confidence Questionnaire (DTCQ) in two studies of Telephone Continuing
Care (TEL Study 1: 7=303; TEL Study 2: 7=212). DIF was examined across time, study, treatment
condition, marital status, age, and sex.

Results: We identified 12 items from the AASE and DTCQ to create a commensurate measure of
self-efficacy using MNLFA. Results indicated all active treatments, including cognitive-behavioral
treatment, combined behavioral intervention, medication management, motivation enhancement
treatment, telephone continuing care, twelve-step facilitation, and relapse prevention, were
associated with significant increases in self-efficacy from baseline to posttreatment and these
changes were maintained for up to a year. Importantly, treatment as usual in community settings,
which consisted of weekly group therapy that included addiction counseling and twelve-step
recovery support, was not associated with significant increases in self-efficacy.

Conclusions: Alcohol self-efficacy increases following treatment and numerous evidence-based
treatments are associated with significant increases in self-efficacy, which are maintained over
time. Community treatment that focuses solely on addiction counseling and twelve-step support
may not promote increases in self-efficacy.
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Introduction

Self-efficacy is defined as an individual’s belief in their ability to organize and execute
behaviors to achieve a desired outcome in prospective situations (Bandura, 1977). In the
context of alcohol treatment, an individual with high self-efficacy is confident in their
ability to abstain or reduce heavy drinking in potential alcohol use situations, such as social
situations where alcohol is offered or in situations when an individual has previously used
alcohol to cope with negative affect. On the other hand, an individual with low self-efficacy
is unsure of his or her ability to abstain or reduce heavy drinking in these situations (Marlatt
and Gordon, 1985). Previous research consistently finds higher self-efficacy is associated
with better drinking outcomes following alcohol treatment (Kavanagh et al., 1996; Maisto
et al., 2000; Sitharthan and Kavanagh, 1991), such that individuals with higher self-efficacy
maintain abstinence longer (Vielva and Iraurgi, 2001), report fewer days of alcohol use
(Brown et al., 2002), and show lower risk of returning to alcohol use after a period

of abstinence (Allsop et al., 2000) than individuals with lower self-efficacy. Given these
findings, self-efficacy may represent an important treatment mechanism leading to better
alcohol treatment outcomes. The question remains whether specific treatments are more or
less likely to increase self-efficacy.

Previous research has examined the differential effects of theoretically distinct behavioral
treatments for alcohol use on self-efficacy. For example, much of the research examines
differences in self-efficacy between cognitive-behavioral treatment and twelve-step oriented
treatment. Theoretically, cognitive-behavioral treatment involves learning specific coping
behaviors that help individuals navigate situations where the risk for alcohol use is

high (Kadden et al., 1994), while twelve-step oriented treatment assumes that sustained
abstinence is the only effective remedy to problematic alcohol use (Nowinski et al., 1995).
These theoretical differences steer expectations for cognitive-behavioral therapy to exert
greater effects on self-efficacy than twelve-step oriented treatment. However, two studies
found no significant differences in self-efficacy between cognitive-behavioral treatment and
twelve-step treatment (Glasner-Edwards et al., 2007; Johnson et al., 2006). Such findings
are unexpected and would suggest that distinct behavioral treatments do not differ in their
effects on self-efficacy.

A smaller but parallel line of research examines the differences in self-efficacy between
behavioral treatments and medication. Theoretical discussions warn that medication may
undermine an individuals’ ability to build self-efficacy during treatment because an
individual may attribute changes in alcohol use to medication rather than changes in their
own behavior (Moncrieff and Drummond, 1997). Despite this warning, empirical research
indicates the opposite may be true — medication produces greater changes in self-efficacy
than behavioral treatments (Hartzler et al., 2011).
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Collectively, these unexpected findings may be due to participants’ differential response

to alcohol treatment. Recent discussions in alcohol treatment precision medicine initiatives
suggest specific subgroups of participants may benefit more from specific treatments than
other subgroups of participants (e.g., Litten et al., 2012). Related to self-efficacy, there

is evidence that distinct treatments may exert differential effects on self-efficacy based

on simple demographic characteristics. For example, in a secondary analysis of Project
MATCH (Project MATCH Research Group, 1997), Maisto and colleagues (2015) found that
being male predicted greater increases in self-efficacy during treatment. However, no studies
have comprehensively examined the effect of distinct alcohol treatments on self-efficacy,
while adjusting for potential subgroup differences based on participant characteristics.

The lack of investigations into potential subgroups differences in measuring the construct
of alcohol self-efficacy is problematic given that previous research has found differences
in measures of general self-efficacy (Bonsaken et al., 2013; Peter et al., 2014) and domain-
specific self-efficacy (Makransky et al., 2015; Riazi et al., 2014). Previous studies of self-
efficacy in other domains have identified differences in item functioning by sex, age, time,
and marital status, and that differential item functioning may also exist related to treatment
received (e.g., receiving medication management vs CBT).

To examine the effect of treatment on self-efficacy across different treatment studies

it is imperative to have similar measures of self-efficacy and outcomes in each study.
Integrative data analysis (IDA) is an innovative framework for creating a cumulative
science by accumulating knowledge from multiple studies via coordinated measurement or
pooling samples and identifying and testing commensurate measures across studies (Curran
and Hussong, 2009; Hofer and Piccinin, 2009; Hussong et al., 2013; Marcoulides and
Grimm, 2017; McArdle et al., 2009; Shrout, 2009; Wilcox and Wang, 2021). Similar to
meta-analysis, IDA extends findings beyond isolated clinical trials. IDA permits clinical
research to generalize findings beyond a specific sample or study to maximize sample
sizes, maximize sample heterogeneity, and examine differences across different studies and
studied populations (Curran et al., 2014; Hofer and Piccinin, 2009; Wilcox and Wang,
2021). IDA also allows for larger sample sizes and permits testing hypotheses in specific
subgroups (e.g., by sex and age groups) and to test effects of treatments that may differ

by different subgroups (e.g., does treatment “X” have a greater effect on self-efficacy than
treatment Y?) (Hussong et al., 2013). IDA can also be used to examine whether different
study characteristics or participant characteristics within studies impact the measurement of
constructs relevant to treatment outcomes (Hussong et al., 2013; Shrout, 2009; Wilcox and
Wang, 2021).

IDA has increasingly been used in alcohol research to combine data from multiple studies,
including investigations of alcohol use and sexual risk behavior (Walsh et al., 2017), changes
in adolescent alcohol use over time (Silins et al., 2018), and brief alcohol interventions

for college students (Mun et al., 2015). Given the lack of comprehensive understanding on
alcohol treatments’ effects on self-efficacy, the present study sought to use IDA to pool data
across samples and examine the effect of various alcohol treatments on self-efficacy across
studies and subgroups of participants (Curran and Hussong, 2009).
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Method

Participants

Data used for this study were collected from four alcohol clinical trials (A= 3,720). These
studies included the Project MATCH aftercare (17 =774) and outpatient samples (7= 952;
Project MATCH research Group, 1997), the COMBINE study (/7= 1383; COMBINE Study
Group, 2003), and two studies of Telephone Continuing Care (TEL; TEL 1, 7= 359; McKay
etal., 2005; TEL2, n=252; McKay et al., 2011). All four studies were randomized clinical
trials. Participants in the total combined sample were, on average, 42.21 years old (SD
=10.51), predominantly male (72.5%), non-Hispanic White (68.4%) or African American
(21.2%), and not married or cohabitating (66.2%).

The COMBINE study (COMBINE Study Group, 2003) randomized participants with
alcohol dependence (/7= 1383) from eleven research sites across the United States into nine
treatment groups consisting of a combination of medical management (MM) or combined
behavioral intervention (CBI) and medications (acamprosate, naltrexone, or placebo versions
of each drug). Inclusion was determined by meeting the following criteria (1) alcohol
dependence based on the Diagnostic and Statistical Manual of Mental Health Disorders,
Fourth Edition (DSM-1V; American Psychiatric Association, 1994), (2) 4 to 21 days of
abstinence; and (3) greater than 14 drinks (women) and 21 drinks (men) with at least 2
heavy drinking days--greater than or equal to 4 drinks (women) and 5 drinks (men) during
a consecutive 30-day period within 90 days prior to baseline evaluation. Participants in
COMBINE received treatment for 16 weeks (9 sessions of MM and up to 20 sessions

of CBI). For evaluating predictor effects of study, the COMBINE study was used as the
reference group.

Project MATCH (Project MATCH Research Group, 1997) randomized outpatients (/7= 952)
and aftercare patients (recruited from inpatient treatment; 7= 774) with alcohol dependence
or alcohol abuse from nine research sites across the United States into three treatment
groups: cognitive behavioral therapy (CBT), motivation enhancement therapy (MET), or
twelve-step facilitation (TSF). Eligibility was determined by meeting a diagnosis of alcohol
dependence or abuse based on the Diagnostic and Statistical Manual of Mental Health
Disorders, Revised Third Edition (DSM-I11-R; American Psychiatric Association, 1987).
Participants received up to 12 sessions of CBT and TSF and up to 4 sessions of MET over
12 weeks.

The TEL 1 study (McKay et al., 2005) recruited participants with cocaine and/or alcohol
dependence (n7 =359) after completing four weeks of intensive outpatient treatment in two
outpatient treatment programs and randomized them to three continuing care treatments
delivered over 12 weeks: weekly telephone based monitoring and brief counseling combined
with weekly group support (TEL), weekly individual and group relapse prevention (RP),

or treatment as usual (TAU, weekly group therapy that included addiction counseling and
twelve-step recovery support). Participants were included if they had a previous diagnosis of
cocaine or alcohol dependence (based on the DSM-1V criteria) at entrance to treatment and
completed an intensive outpatient program (I0P) immediately prior.
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The TEL 2 study (McKay et al., 2011) recruited participants with alcohol dependence
(n=252) after completing three weeks of intensive outpatient treatment in two outpatient
treatment programs and were randomized to three conditions: telephone-based monitoring
for up to 18 months (TEL), up to 18 months of telephone-based monitoring and individual
counseling using motivational interviewing and CBT sessions (TMC), or TAU for 3-4
months (once weekly group therapy that included addiction counseling and twelve-step
recovery support). Participants were included if they had a previous diagnosis of alcohol
dependence (based on the DSM-IV criteria) at entrance to treatment and completed an
intensive outpatient program (IOP) immediately prior.

Alcohol Abstinence Self-Efficacy Scale (AASE; DiClemente et al., 1994).—The
AASE is a self-report measure designed to assess the construct of self-efficacy as it

applies to abstinence from alcohol. The measure asks participants to rate both perceived
confidence and ability to abstain across 20 different situations on a 5-point Likert-type
scale (1 = not at all confident, 5 = extremely confident). Participants in Project MATCH
and COMBINE completed the AASE. In Project MATCH, the AASE was administered

at baseline, post-treatment (3 months post-baseline), 6-month follow-up (9 months post-
baseline), and 12-month follow-up (15 months post-baseline). In the COMBINE study;,

the AASE was administered at baseline, post-treatment (16 weeks post-baseline), and the 6-
month follow-up (26 weeks, approximately 6.5 months, post-baseline). Internal consistency
reliability of the AASE at baseline was a =0.95 in MATCH and a = 0.93 in COMBINE.
Reliability exceeded a = 0.97 at follow-up time points in MATCH and COMBINE.

Drug Taking Confidence Questionnaire (DTCQ; Annis et al., 1997).—The DTCQ
is a 50-item self-report measure that ask participants to rate their perceived ability to

resist the urge to drink heavily and cope in different situations. Participants rated their
confidence on a 6-point Likert-type scale (0 = not at all confident and 100 = very confident).
Participants in TEL1 and TEL2 completed the DTCQ at baseline, 3-months post-baseling,
6-months post-baseline, and 12-months post-baseline. The internal consistency reliability of
the 50 item DTCQ exceeded a = 0.97 in TEL1 and TEL2 at all time points.

Data Analysis

Moderated nonlinear factor analysis (MNLFA) is one data analysis approach for pooling
data in IDA (Curran and Hussong, 2009), in which indicators from different instruments
across different studies can be combined. Further, MNLFA allows for testing differential
item functioning (DIF) across potential covariates on the latent construct and individual
indicators across multiple studies (Curran et al., 2014, 2018). All models described
below were estimated with Mplus Version 8 (Muthén and Muthén, 2017) using maximum
likelihood estimation.

Identification and Harmonization of Similar Items.—To perform the MNLFA
participants were screened for missing data on demographic variables, those with missing
data were excluded. The final sample size used in the MNLFA was 3,581. As outlined

in the Supplementary Code and MNLFA input and output statements provided online at

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kruger et al.

Page 6

https://osf.io/wa3tn, the first step in MNLFA was to identify similar items across the two
self-efficacy measures. Similar items were identified and independently rated by two domain
experts as items belonging to different measures that assessed similar content. We identified
12 self-efficacy items, see Table 1 for a description of items from the AASE and DTCQ.
Since the AASE and DTCQ are scored on different Likert-type scales the DTCQ (scored
from 0 to 100) was converted to the AASE scale (scored from 1to 5): 0 (DTCQ) =1
(AASE), 20 =2,40 =2, 60 = 3, 80 = 4, and 100 = 5. The harmonization of Likert-type
scales was based on distributions of the items in both samples. We also harmonized the
time points across studies with baseline occurring before treatment in all studies and end

of treatment occurring at 3 months post-baseline in the MATCH and TEL studies, and 4
months post-baseline in COMBINE.

Next, the data from the four RCTs were combined, which created a total of 20

treatment arms, therefore individual study arms were further combined based on similarity
of interventional components into six treatment variables: Medical Management (MM;
COMBINE MM arm), cognitive behavioral therapy (CBT; MATCH CBT and COMBINE
CBI arms), motivational enhancement therapy (MET; MATCH MET arm), twelve-step
facilitation (TSF; MATCH TSF), relapse prevention (RP; TEL1 RP arm), telephone based
monitoring and counseling (TEL; TEL1 TEL arm; and TEL2 TEL and TMC arms), and
treatment as usual (TAU; TEL1 and TEL2 TAU arms). All treatment variables were dummy
coded with TAU as the reference.

Self-Efficacy Factor Structure.—Once the similar items and treatment variables were
coded, the construct validity of the AASE, DTCQ, and self-efficacy items was evaluated by
exploratory and confirmatory factor analysis (EFA and CFA, respectively) on a calibration
sample. The calibration data set was created by randomly selecting one time-point for each
participant. We elected to evaluate a parsimonious single factor model despite other studies
using models with other factor configurations (DiClemente et al., 1994; Glozah et al., 2015,
Kim et al., 2015; Ramo et al., 2009; Reilly et al., 1995; Sklar et al., 1997) to be consistent
with previous studies of alcohol self-efficacy (Maisto et al., 2015; Mensinger et al., 2007;
Witkiewitz et al., 2012). For each measure model fit was examined according a priori cutoff
criteria (Comparative Fit Index (CFI) > 0.90; Tucker-Lewis Index (TLI) > 0.90; Root Mean
Square Error of Approximation (RMSEA) < 0.08; and Standardized Root Mean Square
Residual (SRMR) < 0.08; Hu and Bentler, 1999).

Moderated Nonlinear Factor Analysis.—Using the calibration data set, we first
evaluated the effect of the covariates on the factor means and variances and then estimated
12 models, one model for each of the 12 similar items to test the effects of covariates on
item intercepts and loadings. Specifically, to examine differential item functioning (DIF),
we included covariates of time, study, treatment condition, marital status, age, and sex.
These covariates were selected given prior studies of self-efficacy in other domains have
identified differences in item functioning by sex, age, time, and marital status (Bonsaken

et al., 2013; Makransky et al., 2015; Peter et al., 2014; Riazi et al., 2014) and because we
were specifically interested in DIF by treatment received. Importantly, race was confounded
with study, with nearly all African American participants recruited for the TEL studies, thus
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we did not examine race/ethnicity in the current study. Next all significant covariate effects
(0 < 0.10) from examining (1) means and variances and (2) intercepts and loadings were
included in a single model. From this single model an iterative model trimming process was
conducted which consisted of removing non-significant covariates if they had a p-value >
0.05 and then rerunning the model. If a dummy coded covariate with multiple levels was
significant (e.g., treatment) then all treatment dummy variables were included. This process
continued until a final model was reached with only significant covariates remaining in the
model.

Once the final model was estimated we derived expectation a posteriori (EAP) self-efficacy
scores. The EAP is a predicted latent score of self-efficacy for each observation that are
informed by covariate effects (Curran et al., 2018). Sensitivity of EAP scores were evaluated
by correlating EAP self-efficacy values with values for the unadjusted raw self-efficacy
commensurate items (derived from the AASE and DTCQ).

Self-Efficacy Latent Scores and Change in Self-Efficacy over Time.—After
establishing a commensurate measure of alcohol self-efficacy, two separate analyses

were conducted to examine (1) time and treatment related self-efficacy changes and (2)
differences in self-efficacy across studies and treatments using the EAP scores. First, EAP
self-efficacy means and variances were analyzed for linear trends over time and differences
in self-efficacy between studies (COMBINE as reference) and across treatments (TAU

as reference) were also examined. Mixed-effect models were used to analyze change in
self-efficacy across all time points (collapsed across treatments) and between the baseline
evaluation and end of treatment (3 months) for each treatment using EAP scores. Results
of mixed effects models are reported as standardized mean difference (M4/SD). Changes
in unadjusted raw scores on the AASE, DTCQ, and raw items across time and within
treatments were also analyzed and results are reported in supplemental tables.

Identification of Similar Items

Twelve items from the DTCQ and AASE demonstrated significant construct overlap and
were identified as similar items (see Table 1). Items between the AASE and DTCQ were
matched based on theoretical overlap between items.

Self-Efficacy Factor Structure

Unidimensionality of the items was evaluated with exploratory factor analysis (EFA) using
robust weighted least squares estimation with goemin rotation of all available data to
examine dimensionality and item loadings and then subsequently with CFA using robust
weighted least squares estimation. There was only one eigenvalue greater than 1.0 (first
eigenvalue = 8.689, second eigenvalue = 0.718). Model fit of the one factor EFA model was
not excellent, based on a significant y? [y = 5520.62 (54), p<0.001] and RMSEA = 0.19
(90% CI: 0.183, 0.192), however CFI = 0.953 and SRMR = 0.054 were acceptable and all
item loadings exceeded 0.78. The one-factor CFA was also not excellent due to a significant
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2% [x? = 5520.63 (54), p<0.001] and a RMSEA = 0.19 (90% CI: 0.183, 0.192), however the
CFI =0.953 and SRMR = 0.042 were acceptable.

Moderated Nonlinear Factor Analysis

A unidimensional MNLFA was fit to the 12-item, 1-factor model of alcohol self-efficacy
items, and included moderation by demographic variables (age, marital status, and sex),
time, study membership, and treatment condition to test for the effects of these covariates on
factor mean, factor variance, item intercepts, and item loadings. 1

There were three items with significant DIF on item intercepts and/or loadings: “feeling
depressed,” “urge to try just one,” and “social pressure.” Item intercepts reflect the level

of self-efficacy associated with endorsement of an item (see Table 2). Additionally, there
was DIF on the loadings for study for the items “feeling depressed” (MATCH and

TELZ2), “urge to try just one drink” (MATCH and sex), and “social pressure” (MATCH

and TEL1). The significant loadings indicate an interaction between study characteristics,
measurement characteristics, or participant characteristics with levels of latent self-efficacy
and thus probability of endorsement is non-uniform based on study characteristics and sex.
Expectation a posteriori (EAP) scores for the alcohol self-efficacy latent factor were then
created for each observation.

Self-Efficacy Latent Scores and Change in Self-Efficacy over Time

Only time, study, and treatment condition were significantly associated with the latent self-
efficacy factor mean and variance. Latent self-efficacy mean and variance both increased
significantly over time, mean: B(SE) = 0.319(0.035), p < 0.001; variance B(SE) = 0.346
(0.033), p <0.001. Individuals in the MATCH sample, had higher average self-efficacy

than COMBINE, B(SE) = 0.181(0.087), p= 0.037), and greater variance in self-efficacy,
B(SE) = 0.340(0.105), p=0.001. Mean EAP self-efficacy scores were significantly higher in
TEL, RP, and TAU treatment conditions, which is consistent with recruitment of individuals
after already completing intensive outpatient treatment in the TEL1 and TEL2 studies.
Specifically, compared to TAU, individuals in MM, CBT, MET, and TSF had lower average
self-efficacy (MM: B(SE) = -0.936(0.265), p= 0.001; CBT/CBI: B(SE) = -0.898(0.262), p
=0.001; MET: B(SE) = -0.930(0.279), p=0.001; TSF: B(SE) = -0.963(0.280), p=0.001,
and individuals in any TEL and RP conditions had significantly higher average self-efficacy
compared to TAU, B(SE) = 0.777(0.216), p< 0.001, and all other treatments tested in
COMBINE and MATCH. Compared to TAU, the variance of self-efficacy was significantly
smaller for the MM, CBT/CBI, and MET conditions, MM: B(SE) = -0.369 (0.170), p=
0.030; CBT/CBI: B(SE) = -0.390(0.165), p=0.018; MET: B(SE) = -0.391(0.188), p =
0.038, indicating less variability in the self-efficacy construct for those who received these
treatments.

EAP Self-Efficacy Scores over Time.—As demonstrated in Table 3, the EAP self-
efficacy scores demonstrated a significant increase from baseline to all other time points and

IModel fit of the MNLFA model was also estimated using weighted least squares estimation to obtain fit indices that are comparable
to the CFA models. Results indicated acceptable model fit based on CFI =0.98 and TLI = 0.98, and a better fitting model than the
CFA results based on RMSEA =.095 (90% CI 0.094, 0.097).
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did not significantly decrease across time points (all ps>0.21). When comparing the effect
of treatments from baseline to end of treatment (3 months), all treatments except TAU were
associated with significant increases in self-efficacy (see Figure 1, Table 4).

Observed Self-Efficacy Scores over Time.—Analyses of scores on the observed
(i.e., raw) self-efficacy items (i.e., summing the 12 items into a total self-efficacy score,
unadjusted for covariate effects) produced somewhat different results than what was found
using the EAP scores. First, the unadjusted observed self-efficacy scores indicated an initial
significant increase in self-efficacy followed by a steady decline in observed self-efficacy
scores between three and six (p <0.001) and 12-months (p < 0.001), but no decline was
observed in the EAP scores. Examining change in the unadjusted observed self-efficacy
scores over time within each study by individual treatment conditions produced results
largely consistent with the EAP self-efficacy scores with two exceptions: individuals
assigned to the RP and TEL treatment conditions in the TEL1 study did not demonstrate a
significant increase in observed self-efficacy scores (see Supplement Tables 3-6).

Discussion

In this study, we performed IDA by pooling data from four clinical trials to assess

the effect of study treatments on alcohol self-efficacy. The active treatments, including
cognitive-behavioral treatment, combined behavioral intervention, medication management,
motivation enhancement treatment, telephone continuing care, twelve-step facilitation, and
relapse prevention, were associated with a significant increase in self-efficacy from baseline
to post-treatment and these changes were maintained up to one year. Importantly, treatment
as usual in community settings, which consisted of weekly group therapy that included
addiction counseling and twelve-step recovery support, was not associated with increased
self-efficacy, above and beyond the levels of self-efficacy already achieved in intensive
outpatient treatment.

Self-efficacy has been widely studied as one potential mechanism of change in alcohol
treatment and has been shown to be a robust predictor of alcohol treatment outcomes (Allsop
et al., 2000; Brown et al., 2002; Kavanagh et al., 1996; Maisto et al., 2000; Sitharthan and
Kavanagh, 1991; Vielva and Iraurgi, 2001). Adamson and colleagues (2009) conducted

a review of predictors of alcohol treatment outcome and found self-efficacy was the

most consistent predictor. Additionally, similar to other studies examining treatment-related
changes in self-efficacy over time (McKellar et al., 2008), increases in self-efficacy were
maintained at follow-up. The current study demonstrated that across studies and treatment
conditions, alcohol self-efficacy increased.

The effects of CBT, MET, RP, MM, TEL, and TSF on self-efficacy were robust with
significant increases in self-efficacy from baseline to 3-months following treatment. These
findings suggest that each of the specific treatments resulted in increases in self-efficacy
from baseline to post-treatment. The fact that diverse treatments are effective in mobilizing
self-efficacy could indicate that self-efficacy is a common target across treatments, or
could indicate that changes in self-efficacy correspond to or are a byproduct of changes

in behavior (i.e., drinking reductions achieved during treatment; Kadden and Litt, 2011).
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The fact that medication management was also effective in increasing self-efficacy suggests
the latter explanation may be more likely. An experimental study that attempted to causally
manipulate self-efficacy among individuals who were motivated to quit smoking found
those assigned to a high self-efficacy condition were more likely to quit smoking, but
changes in self-reported self-efficacy did not mediate the effects of the intervention on
smoking outcomes (Shadel et al., 2017). Interestingly, individual outcome expectancies did
significantly mediate the effects of the self-efficacy intervention on smoking outcomes.
Future work should continue to focus on whether self-efficacy is a mechanism of change,
whether it is potentially a byproduct of behavior change (Kadden and Litt, 2011), and/or
whether self-reported self-efficacy is independent from other cognitive factors that may
explain behavior change.

Although there was a high degree of concordance between the EAP and unadjusted
self-efficacy scores, there were some differences between EAP scores and unadjusted
scores. Specifically, unadjusted self-efficacy scores demonstrated a significant decrease in
self-efficacy from immediate post-treatment to subsequent follow-up measurements. These
findings would suggest that unadjusted self-efficacy scores decrease following treatment,
however the analyses with the EAP scores do not indicate the erosion of self-efficacy across
time following treatment. Similarly, the effect of RP and TEL on the change in self-efficacy
from baseline to post-treatment was not significant in the TEL1 study using the unadjusted
self-efficacy score, but did produce a significant effect using the EAP scores. Thus, findings
diverged for the effect of RP and TEL on change in self-efficacy. Prior simulation work

has found that raw scores may lead to biased inferential tests due to covariate effects that
are not estimated, whereas EAP scores seem to mitigate these biases (Curran et al., 2018).
Three of the 12 of the items used to develop the EAP self-efficacy scores demonstrated
differential item functioning by gender and study. Generally, these findings suggest that
certain situations are more applicable for self-efficacy for different study populations and in
different treatment groups.

The current study utilized data collected from large and highly rigorous alcohol clinical
trials, which is a strength and also a limitation. Combining treatments across studies
prevents us from considering the randomized effective treatment. In other words, even
though the individuals in each trial were randomized, the combination of individuals across
treatments were not randomized. The current study was more focused on within-person
changes in self-efficacy following treatment, however we cannot say that one treatment was
better in a way that capitalizes on the randomized clinical trial design methodology used
within each study.

All four clinical trials had exclusion criteria that limit generalizability of the current
findings. The samples were also predominantly male and had a large representation of
white participants, which limited our ability to assess for subgroup differences by race

and ethnicity. It is also important to note that study and race were confounded, such that
participants in the TEL studies were predominantly Black/African American. This study
level difference was not explicitly captured in the analyses, which is a significant limitation.

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 November 01.
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Similarly, the AASE used in the MATCH and COMBINE studies assessed abstinence
self-efficacy, whereas the DTCQ used in the TEL studies assessed self-efficacy to resist
urges to drink heavily. It is unclear if higher scores in the TEL studies may reflect greater
self-efficacy to resist heavy drinking or other study level differences. The poor model

fit, based on RMSEA and significant chi-square, is also a limitation. We proceeded with
testing the one factor model given prior work has used a total score (assuming a one factor
model) and given complexities in testing MNLFA models with multiple factors, however
future work could consider examining a multidimensional structure based on the subscales
of the AASE and DTCQ to examine whether subscales are invariant across participant
characteristics and time. Additionally, future work may consider testing the models using a
multilevel IDA framework (Shrout, 2009; Wilcox and Wang, 2021).

Comparing the results of harmonized EAP scores with raw scores that did not adjust for
covariates and time, leads to different conclusions in some cases. This is most evident for
the effect of time, where the unadjusted raw self-efficacy scores demonstrate a significant
decrease from immediate post-treatment to subsequent follow-up measurements. These
findings would suggest that unadjusted self-efficacy scores decrease following treatment,
however the analyses with the EAP scores across time following treatment show a more
optimistic pattern of stability of self-efficacy following treatment. These findings should be
considered preliminary and require replication, given the small number of studies included
and the lack of multiple common items across studies.

Conclusions

The current study provides novel information about the measurement of self-efficacy in
alcohol clinical trials. Future work should replicate these findings, and include other
demographic factors, particularly race and ethnicity. Research should continue to examine
the measurement of constructs that are central to alcohol treatment outcomes research, such
as affect, craving, executive function, and social support. Examining measures across patient
populations and in different settings and contexts has the potential to improve alcohol use
disorder treatment and precision medicine approaches to matching patient populations to
specific alcohol use disorder treatment protocols (Kranzler and McKay, 2012).

Supplementary Material
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Figure 1. Changein Self-Efficacy Over Time
Note: Error bars denote 95% confidence intervals; CBT = Cognitive Behavioral Therapy,

MM = Medication Management, TAU = Treatment as Usual, TSF = Twelve Step
Facilitation, MET = Motivation Enhancement Therapy, RP = Relapse Prevention, and TEL =
Telehealth, & ALL = grand mean across all individuals and conditions.
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Table 2.

Results from final MNLFA Alcohol Self-Efficacy Model with Significant Covariate Effects on Item Intercepts

and Item Loadings

Item Covariate Intercept (SE) p-value Loading (SE) p-value
Self-efficacy item 1 — “Depressed” MATCH -0.067 (0.112) 0.547  -0.253(0.095)  0.008
TEL1 —0.065 (0.180) 0.716 -0.154 (0.150) 0.305
TEL2 -0.213 (0.236) 0.366 -0.476 (0.168) 0.005
Self-efficacy item 4 — “Urge to try just one drink” MATCH 0.557 (0.101) <0.001 -0.212(0.087)  0.015
TEL1 -0.029 (0.169)  0.864  -0.208 (0.131)  0.112
TEL2 -0.213(0.213) 0.318 -0.254 (0.153) 0.096
Sex (male=1) -0.086 (0.098)  0.380  0.203 (0.076)  0.008
Self-efficacy item 7 — “Social pressure” MATCH 0.303 (0.108) 0.005 -0.243(0.093)  0.009
TEL1 -0.107 (0.179) 0.551 -0.285 (0.140) 0.042
TEL2 -0.153 (0.213) 0.473 -0.160 (0.178) 0.368

Note. COMBINE is the reference group for dummy coded study contrasts.
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