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Abstract

In order for clients to make informed decisions about what treatment goal is best for them
and for clinicians to help clients bolster their chances of recovery, it is critical that we
know for whom non-abstinence-based treatment goals are most effective. We collected
data from 143 treatment-seeking adults with AUD. The final sample consisted of
participants with baseline goals of controlled drinking and follow-up data (N = 25).
Success for individuals with controlled drinking goals was not predicted by any of the
variables studied in multiple regression analysis. Results of latent change score analyses
indicate that participants of lower AUD severity at baseline experienced more change in
control over drinking. Latent growth curve analyses showed a decrease in peak blood
alcohol concentration between days 15 and 90, and this result was not moderated by
gender. Future research should seek to replicate these results in a larger and more diverse

sample.
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Introduction
Background

The Temprance Movement of the 19th and 20th centuries was a feminist and
religiously-motivated movement that sought to empower women, curb domestic violence,
and eradicate alcohol-related "immorality" through the prohibition of alcohol use (see
Boness et al., 2022; Mann et al., 2000). Notably, the movement preceded national
prohibition of alcohol from 1920 to 1933, the establishment of abstinence-required
asylums for individuals with alcohol problems, and the founding of Alcoholics
Anonymous (AA) (Hall, 2010; Witkiewitz et al., 2020). While prohibition reduced
alcohol problems for some people, prohibition created an unregulated underground drug
market and encouraged drinkers to switch to liquor, worsening the problems of alcohol
use for many (Hall, 2010). However, in treatment contexts today (including the still-
popular AA), abstinence is often regarded as the only acceptable goal for individuals with
alcohol use disorder (Davis et al., 2017; Davis & Lauritsen, 2016; Davis & Rosenberg,
2013).

Despite this, a wealth of research supports non-abstinent recovery from alcohol use
(also known as controlled drinking) as both achievable and sustainable (Hasin et al.,
2017; Mann et al., 2017; Tucker & Witkiewitz, 2022; Witkiewitz et al., 2017, 2018,
2019, 2020, 2021; Witkiewitz & Tucker, 2020). In line with this, a new definition of
AUD recovery—one that is inclusive of reductions in drinking short of total abstinence—
was adopted by the National Institute on Alcohol Abuse and Alcoholism last year
(Hagman et al., 2022). However, among treatment providers, non-abstinent drinking

goals are more stigmatized than a goal of abstinence, particularly for individuals with



severe AUD and those from minoritized racial and ethnic backgrounds (Davis et al.,
2017; Rosenberg et al., 2020; Xin et al., 2022).

AUD has a lifetime prevalence of 29.1% (Grant et al., 2015) and usually goes
untreated. One of many contributing factors to this treatment gap is that many people
with AUD do not want to be abstinent from alcohol (Grant et al., 2015; Probst et al.,
2015). The costs of denying individuals with AUD treatment that is inclusive of non-
abstinent goals are large: the Centers for Disease Control and Prevention has estimated
the total economic cost of AUD to be $249 billion, and this number does not include the
psychological, emotional, and social costs that individuals who suffer from AUD and
their loved ones bear (Sacks et al., 2015).

To ease these burdens, the narrative that abstinent recovery is the only valid form of
recovery must shift. Treatment providers continue to harbor misconceptions about the
efficacy of controlled drinking, in particular among specific groups of people, and as the
distributors of treatment services for AUD, providers control the narrative (Davis et al.,
2017; Rosenberg et al., 2020; Xin et al., 2022). Research on the relative efficacy of
controlled drinking for different groups may help to correct misconceptions about non-
abstinent recovery, bolster treatment provider support for non-abstinent goals, improve
treatment engagement among people with AUD, and ease the burdens of AUD.
Defining Success with Controlled Drinking

In prior literature, success with controlled drinking is often defined by a particular
number of drinks per drinking day, drinks per week, peak blood alcohol level. In Stein &
Witkiewitz (2019) and Witkiewitz et al. (2017), success with controlled drinking was

defined by “1 or more days with < 4/5 drinks for women/men and no heavy drinking days



during a given week.” Kuerbis et al. ( 2012) defined success with controlled drinking as
“fewer than 6 drinks on any drinking day and no more than 96 standard drinks per
month,” while Graber & Miller (1988) defined success as to “not exceed 20 [standard]
drinks per week, and peak blood alcohol levels did not exceed 80mg% more than once
per month and never exceeded 150mg%.” Contrastingly, Adamson and colleagues
defined success by the number of alcohol-related consequences participants reported
(Adamson et al., 2010). In the Adamson study, participants were categorized as “non-
problem drinking” if they reported a score of zero on a questionnaire of alcohol-related
consequences, regardless of the quantity or frequency of their alcohol consumption
(Adamson et al., 2010).

To date, there is no gold standard for measuring success with controlled drinking.
Most extant research has picked arbitrary cutoffs of alcohol consumption, and these
cutoffs may not align with how participants themselves define success with controlled
drinking (Enggasser et al., 2015; Graber & Miller, 1988; Stein & Witkiewitz, 2019;
Witkiewitz et al., 2017). While Adamson et al. (2010) directly captured the construct of
non-problem drinking, it is similarly plausible that not every participant with a controlled
drinking goal defined success with controlled drinking by an absence of alcohol-related
consequences. Importantly, no studies to-date have evaluated the validity of measures of
success with controlled drinking. By imposing definitions of success with controlled
drinking for participants, researchers may add bias and blunt important nuance.
Therefore, there is a need for research evaluating success with controlled drinking that (1)

employs self-report measures of perceived control over drinking and (2) does not define



success with controlled drinking by arbitrary consumption cutoffs or lack of any
consequences, two outcomes that may be less relevant to individual goals.
Perceived Control over Drinking

Perceived behavioral control has been conceptualized as comprised of two
dimensions—Ilocus of control, an individual’s perceived responsibility for their behavior,
and self-efficacy, the belief in one’s own ability to achieve their goals (Koski-Jannes,
1994). Individuals with an internal locus of control report perceived self-control over
their behavior, while those with an external locus of control perceive their behavior as
beyond their control (Koski-Jénnes, 1994).

Research on perceived behavioral control as it relates to alcohol use identified
impaired control and lower self-efficacy to be associated with alcohol-related
consequences (Blume et al., 2003; Leeman et al., 2009, 2012; Nagoshi, 1999). While
some research has found greater perceived control to be predictive of abstinence from
alcohol (Kahler et al., 1995) and less frequent binge-drinking (Rhodes & Clinkinbeard,
2013), other research has found greater perceived control to be positively associated with
drinking frequency (Wolfe & Higgins, 2008) and perceived control to be unrelated to
alcohol consumption (Adalbjarnardottir & Rafnsson, 2001; Nagoshi, 1999). An internal
locus of control is more common among successfully abstinent participants and an
external locus of control is more common among unimproved participants (Koski-Jénnes,
1994); however, whether locus of control is predictive of success with controlled
drinking remains unknown. Likewise, other than one study that identified associations

between trait self-control and drinking outcomes (Stein & Witkiewitz, 2019), there are



few studies that have examined how perceived behavioral control is related to one’s
ability to engage in controlled drinking.
Predictors of Success in Controlled Drinking

The dynamic model of returning to drinking posits that several tonic (i.e., chronic)
and phasic (i.e., situational) risk and protective factors (including affect, coping behavior,
withdrawal, craving, substance use behavior, and family history) interact to produce
vulnerability to drinking, and both the proximity and timing of these factors are important
(Witkiewitz & Marlatt, 2004). Pulling from this model, a variety of variables—both
chronic and situational—may dynamically predict success in other drinking outcomes,
namely, controlled drinking.

Indeed, research has found that trait self-control, fewer drinks per day at baseline,
lower negative emotionality, fewer heavy drinkers in one’s social network, and higher
education are predictive of success in controlled drinking outcomes, while sex, race,
marital status, and the presence of psychiatric comorbidities are not predictive of success
in controlled drinking outcomes (Kuerbis et al., 2020; Stein & Witkiewitz, 2019;
Witkiewitz et al., 2017). Results regarding AUD severity are mixed: while several studies
have found lower AUD severity to be predictive of success in controlled drinking
outcomes, other findings indicate that there is no relationship between AUD severity and
success in controlled drinking (A. Kuerbis et al., 2012; Orford & Keddie, 1986;
Rosenberg, 1993). Results on age are mixed, with one study (Kuerbis et al., 2020)
identifying younger age as predictive of success with controlled drinking and another

(Witkiewitz et al., 2017) finding older age to be predictive of consistent low-risk drinking



and younger age to be predictive of starting with abstinence and later engaging in low-
risk drinking.

Of note, nearly all prior work (with the exception of Kuerbis et al., 2020) has
examined predictors of controlled drinking in the context of abstinence-based treatments,
and very little is known about predictors of controlled drinking in treatment that supports
non-abstinent goals. Further, the group of potential predictors that have been tested
excludes several variables that may be associated with controlled drinking based on
related research.

Family History of AUD

Family history of AUD is associated with greater severity of AUD, a greater
likelihood of returning to drinking, and greater mental health service use (Milne et al.,
2009). As such, it is a variable central to the nature, course, and treatment pattern of
AUD. Having a family history of AUD is associated with several cognitive predictors of
returning to drinking post-treatment including higher impulsivity, lower planning
capacity, and slower emotion regulation response time (Jakubczyk et al., 2018; Khemiri
et al., 2022). Individuals with a family history of AUD also report less intense feelings of
subjective intoxication, less of a behavioral response to alcohol, and greater increases in
B-endorphins from alcohol use than those with no family history of AUD (Eng et al.,
2005; Johnson et al., 2000; Schuckit, 1984; Schuckit et al., 2005). These findings indicate
that family history of AUD may manifest emotionally, behaviorally, and biologically in
ways that might make AUD more likely and predict difficulty in maintaining a controlled

drinking outcome.



Further, a treatment efficacy study of naltrexone found that individuals with more
relatives who have had AUD responded better to naltrexone than to placebo (Monterosso
et al., 2001). In another efficacy trial of naltrexone, individuals with a high proportion of
relatives who have had AUD (but not those with a low or zero proportion) reported
decreased alcohol use during naltrexone treatment (Rohsenow et al., 2007). These
findings illustrate that individuals with differing degrees of family history of AUD can
respond to treatment differently and highlight the importance of testing family history of
AUD as a predictor of success in controlled drinking.

Age of First Alcoholic Drink and Intoxication

Research supports both age of first alcoholic drink and age of first intoxication as
significant predictors of AUD development, a chronic pattern of AUD, greater alcohol
consumption per drinking occasion, more frequent alcohol use, and more alcohol-related
consequences (Adam et al., 2011; Buchmann et al., 2009; DeWit et al., 2000; Henry et
al., 2011; Hingson et al., 2006; Lipperman-Kreda & Grube, 2019; Soundararajan et al.,
2017; Stamates et al., 2016; Staton et al., 2020; Vera et al., 2020; Warner & White,
2003). Earlier age of first alcoholic drink is also predictive of impairments in incentive
salience, emotionality, and executive functioning as well as neurological changes that
impair attention (DeMartini et al., 2021; Nguyen-Louie et al., 2018). In addition, earlier
age of first intoxication is associated with a belief that one could safely and legally drink
more alcohol before driving as well as a greater likelihood of driving under the influence
of alcohol (Hingson et al., 2006).

While these relationships were previously theorized to be the result of

confounding environmental factors such as familial influence, twin studies controlling for



environmental factors have determined the relationship between AUD and age of first
alcoholic drink or intoxication to be not entirely explainable by environmental confounds
(Davis et al., 2020; J. D. Grant et al., 2006).

Whether age of first alcoholic drink or age of first intoxication is a more relevant
measurement remains undetermined. Preliminary research suggests that age of first
intoxication might be more strongly predictive of later substance use disorders and
mental health outcomes than age of first alcoholic drink (Newton-Howes et al., 2019).
Additionally, age of first alcoholic drink has been found to lack test-retest reliability, and
evidence of its effects on AUD is limited (Kuntsche et al., 2016; Maimaris &
McCambridge, 2014). On the other hand, evidence of a relationship between age of first
intoxication and AUD is also sparse, and to our knowledge, the test-retest reliability of
this variable has not been evaluated. Preliminary results also indicate that there may be
power in measuring both age of first alcoholic drink and age of first intoxication rather
than one or the other—a quick progression from one’s first alcoholic drink to one’s first
intoxication is associated with more frequent drinking of any kind as well as more
frequent binge drinking and accounts for unique variance in drinking outcomes (Morean
et al., 2012; Newton-Howes et al., 2019).

Self-Stigma

Existing research on the relationship between self-stigma and treatment outcomes
for individuals with substance use disorders is limited, and literature specific to AUD is
particularly lacking (Schomerus & Angermeyer, 2008). Among individuals with
substance use disorders, one study found greater self-stigma is associated with longer

residential treatment stays (Luoma et al., 2014), but a different study of individuals with



substance use disorder found greater self-stigma to be predictive of higher treatment
motivation (Bozdag & Cuhadar, 2022). These findings are complicated by a meta-
analysis that cited greater self-stigma as a barrier to treatment for individuals with AUD
and mixed results on stigma as a predictor of treatment utilization (Hammarlund et al.,
2018). One meta-analysis concluded that the relationship between self-stigma and
treatment outcomes for substance use disorder may be indirect (Crapanzano et al., 2019).
Though existing literature is unclear with respect to directionality, it is suggestive of self-
stigma as a variable with significance in AUD treatment. Future research on the role of
self-stigma in AUD treatment is needed to clarify the relationship between self-stigma
and AUD treatment outcomes.
Financial Stability

The relationship between financial disadvantage and barriers to AUD treatment is
well-documented (see Collins, 2016). For example, low-income income individuals often
face barriers to AUD treatment such as lack of treatment knowledge, lack of access to
care, and stigma (McAuliffe & Dunn, 2004; Stringer & Baker, 2018; Wallhed Finn et al.,
2014). In addition, for individuals without insurance, the cost of treatment for AUD can
be prohibitive (Cohen et al., 2007; Wu et al., 2003). The barriers that people with
financial disadvantage face in participating in AUD treatment are especially concerning
considering that lower socioeconomic status (SES) is associated with both higher
alcohol-related mortality (Nandi et al., 2014) and more alcohol-related consequences
(Grittner et al., 2012). Further, these barriers are indicative of financial disadvantage as a

potential risk factor for worse outcomes among individuals in treatment for AUD. Indeed,
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lower SES is consistently predictive of worse drinking-related treatment outcomes
(Adamson et al., 2009; Westermeyer, 1989).
The AARDoC Model

Finally, the Alcohol and Addiction Research Domain Criteria (AARDoC) is a
recently proposed framework for understanding AUD etiology, maintenance, and
recovery (Litten et al., 2015). The AARDoC is based primarily on the addiction cycle, a
model that proposes alcohol use to occur in three stages (binge/intoxication,
withdrawal/negative affect, and preoccupation/anticipation) that map onto dysfunction in
the reward, stress, and executive function networks of the brain (Koob & Volkow, 2016).
The three primary domains of the AARDoC, derived from Koob & Volkow’s addiction
cycle framework, are incentive salience, negative emotionality, and impairments in
executive functioning (Koob & Volkow, 2010; 2016; Witkiewitz et al., 2022). The
AARDoC model posits that these domains map onto both underlying neurological
dysfunction and AUD symptoms (Litten et al., 2015). Specifically, incentive salience is
characterized by sensitivity and attraction to reward and involves neurobiological
dysfunction in the basal ganglia (Koob & Volkow, 2016). Negative emotionality, defined
by a propensity for anxiety, sadness, fear, and other negative moods, is associated with
dysfunction in the extended amygdala and habenula (Koob & Volkow, 2016). Executive
function involves cognitive processes that are necessary for cognitive control (e.g.,
working memory) and is characterized by dysfunction in the prefrontal cortex, insula, and
allocortex (Koob & Volkow, 2016).

Greater incentive salience, negative emotionality, and executive functioning

impairments have been validated as predictive of poorer abstinent and non-abstinent
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AUD recovery outcomes (Witkiewitz et al., 2022). Neurological validation of these
impairments has also been reported via functional and resting-state magnetic resonance
imaging techniques (Al-Khalil et al., 2021; Drossel et al., 2022; Zilverstand et al., 2018).
Through the integration of neuroscience and addiction treatment, the AARDoC model
shows promise and practicality in improving client outcomes (Kwako et al., 2016;
Verdejo-Garcia et al., 2019). However, the AARDoC constructs have only been
examined as predictors of controlled drinking in the context of abstinence-based
randomized control trials (Witkiewitz et al., 2022). Because participation in abstinence-
based treatment for AUD does not offer support for controlled drinking goals, these
results on the association between AARDoC domains and non-abstinent recovery
outcomes might capture a characteristically different group of people than individuals
who enter AUD treatment with a goal of maintaining controlled drinking. Moreover,
randomized clinical trial participants represent a subgroup of individuals with AUD that
might also be uncharacteristic of the broader population with AUD, and as such,
naturalistic research of a treatment-seeking sample could offer more generalizable results.
The Present Study

The present study sought to validate the roles of demographic variables, self-
stigma, behavioral measures, and the AARDoC model of addiction in predicting success
with controlled drinking outcomes. We collected data from treatment-seeking adults in
the United States with AUD (N = 25) who have non-abstinence-based treatment goals
and who enrolled in telehealth treatment for AUD via the Ria treatment platform.

We predicted that demographic variables, stigma, financial stability, and the

AARDoC model of addiction would be associated with success with controlled drinking
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outcomes such that the following participant groups would show greater success in
controlled drinking: those of younger age, those with less severe AUD, those with less of
a family history of AUD, those with a greater gap in between first alcoholic drink and
first intoxication, those with less self-stigma, those who are more financially stable, those
who score lower on incentive salience and negative emotionality, and those who have
less impaired executive function.
Method

Data Source

The Ria Treatment Program (henceforth “Ria”) is a commercial telehealth
platform established in 2017 that offers AUD treatment from certified addiction medicine
specialists. The program offers treatment that is entirely virtual (telehealth) and tailored
to the goals of patients (e.g., including goals of abstinence or non-abstinent drinking
reductions). It offers prescriptions for medications for AUD, regular visits with addiction
medicine specialists and recovery coaches, didactic learning materials, and daily
breathalyzer readings of blood alcohol concentration to facilitate treatment progress
monitoring. Currently, more than 20 patients per week initiate treatment with Ria.
Hallgren and colleagues (2023) conducted a longitudinal observational study using data
from 4121 patients in the Ria treatment program, finding that 65% of patients endorsed a
non-abstinent drinking reduction goal. Approximately 50% of patients who initiated
treatment with Ria were retained in treatment for at least 90 days (which is comparable to
90-day retention rates in other AUD settings) and those who were retained for over 90

days experienced significant reductions in blood alcohol concentration (BAC) over the
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first 90 treatment days, reflecting significant reductions in drinking (Hallgren et al.,
2023).
Participants

We recruited 132 participants with the inclusion criteria that they be a patient of
Ria, receive both pharmaceutical and psychotherapeutic services from Ria (to collect a
sample representative of Ria’s clientele, as 98% of patients of Ria receive both
pharmaceutical and psychotherapeutic services), be at least 18 years of age, have a
controlled drinking goal, and opt-in to participating in our study. For recruitment, Ria
built into their program a standard question during a multi-stage intake process that asked
patients if they would like to participate in a research study conducted at The University
of New Mexico. The statement indicated that participation in the study would be
voluntary and that choosing to participate would not impact the treatment they received
through Ria. The statement indicated that participants would be compensated for their
time via gift cards. The statement also indicated that if they were interested in
participating, the Ria treatment program would share anonymized patient information
with researchers at The University of New Mexico.
Procedures

The following procedures received IRB approval at the University of New
Mexico and were conducted via an internet survey.

Individuals who opted to participate in the study during Ria’s intake process were
provided with a link to an informational page and a consent form for participation in
research. The consent form described how patients’ data will be shared between Ria and

the University of New Mexico and the risks and benefits of participation. Upon
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consenting, the participants were then directed to a baseline survey. The informational
page, consent form, and baseline survey (and, later, the follow-up survey) were linked via
a patient identification number that was embedded in the link to the informational page.
This identification number was unique to the participant and was shared between Ria and
UNM. In doing so, Ria was able to provide researchers at the University of New Mexico
with a dataset that included individual participants’ demographics, intake information
(i.e., drinking goal, medical and treatment history), diagnoses, medications, clinical
encounters (i.e., clinical visits, coaching encounters), breath alcohol concentrations,
screening measures, and dates of enrollment and engagement (i.e., coaching calls) in the
Ria treatment program.

After signing the consent form, participants completed a series of self-report
measures (41 items total) of demographic information, AARDoC domains, AUD
symptoms, treatment goal, family history of AUD, age of first drink and intoxication,
self-stigma, and financial stability. Upon completion of the survey, participants received
a $20 e-gift card.

Three months after the baseline time point, participants completed a series of self-
report measures (41 items total) of AARDoC domains, AUD symptoms, treatment goal,
evaluation of treatment, self-stigma, financial stability, and past-week alcohol
consumption. Upon completion of the survey, participants received a $20 e-gift card.
Participants were prompted via automated email messages to complete the follow-up
survey 90, 92, 94, and 96 days after they completed the baseline survey. Additionally,
participants indicated their preferred method of contact (phone call, text message, or

email) during the baseline survey and were contacted via their chosen method of contact
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three times by members of the research study team. In total, participants were prompted
up to seven times to complete the follow-up survey.
Measures

All measures were assessed at baseline and the 3-month follow-up unless
otherwise noted.

Primary Outcome Measure

Success with controlled drinking. Success with controlled drinking was planned
to be defined by participants' rating of perceived success from the Evaluation of
Treatment questionnaire at the 3-month follow-up (COMBINE Study Research Group,
2003). The item asks “Overall, how would you describe how you have changed your
drinking behavior since you began treatment?”” with Likert-type response options ranging
from “I’m much better” to “I’m much worse.” However, lack of variability in the final
dataset prevented us from using this item. Specifically, no participants reported iatrogenic
treatment effects, 8.0% of participants in the final sample reported no perceived change
over treatment, 60% reported “a little” improvement, and 32% reported “much”
improvement. Instead, success was measured using an item from the executive function
subscale of the AARDoC measure at the 3-month follow-up (Witkiewitz et al., 2022).
The item probes “How much control do you have over drinking?”” with 5 Likert-type
response options ranging from “I am rarely able to delay drinking even momentarily” to
“I have complete control.” 12.0% of participants reported being in “complete control”
over their drinking, 28% reported “usually” being able to control their drinking, 48%
reported “difficulty” in controlling their drinking, and 8% reported that they “must drink

and can only delay drinking with difficulty.” Of note, the amended measure of success
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with controlled drinking aligns better with the primary objective of the present study, to
measure predictors of success with controlled drinking outcomes. Participants who began
treatment with a controlled drinking goal and later found success with a goal of
abstinence would, under the original measure of success with controlled drinking, be
classified as successful. However, these participants were not successful with controlled
drinking outcomes. Using the amended measure of success with controlled drinking, this
nuance is accounted for, and participants who initially report a controlled drinking goal
and later find success with abstinence are not classified as having a successful controlled
drinking outcome.

Predictor Measures

Demographics. Participants were asked to report on their racial makeup, ethnic
background, date of birth, sex, gender, and whether they are transgender. Demographics
were assessed only at baseline.

AARDoC domains. Fourteen items assessing addiction cycle domains (i.e.,
incentive salience, negative emotionality, and executive function), validated by
Witkiewitz and colleagues (2022), were administered. An example item from this
measure is “After taking one or two drinks, can you usually stop? (during the past 12
months)” with response options “Yes” and “No.” Of note, one item in the executive
function subscale, “How much control do you have over drinking?,” was used as the
outcome variable and excluded from the scoring of executive function. Items from each
domain were mean-scored, and higher scores indicated greater incentive salience,
heightened negative emotionality, and more impaired executive functioning. The

incentive salience domain had an omega reliability coefficient of 0.74 at baseline (0.83 at
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follow-up), negative emotionality had an omega reliability coefficient of 0.82 at baseline
(0.84 at follow-up), and executive function had an omega reliability coefficient of 0.85 at
baseline (0.80 at follow-up).

AUD symptoms. Symptoms of AUD were captured via the Alcohol Symptom
Checklist, an 11-item questionnaire developed to assess the presence or absence of DSM-
5 criteria for AUD over the past year (Hallgren et al., 2022). An example item from this
measure is “In the past 12 months, when you drank, did you drink more or for longer than
you planned to?” with response options “Yes” and “No.” Items from this measure were
sum-scored, and higher scores indicated more severe AUD. The omega reliability
coefficient of this measure was 0.77 at baseline and 0.85 at follow-up.

Treatment goal. Treatment goal was assessed using a single item from the
Treatment Experiences and Expectations measure (COMBINE Study Research Group,
2003). The item reads, “We would like to know what goal you have chosen for yourself
about using alcohol at this time. Pick only one of the following goals.” and response
options include goals of controlled drinking, occasional use, short-term abstinence, long-
term abstinence with room for slip ups, permanent and total abstinence, no clear goal, and
an open-response field for individuals to describe an alternative, unlisted goal. Treatment
goal was assessed only at baseline. Goals of controlled drinking and occasional use were
scored as controlled drinking goals, and goals of short-term abstinence, long-term
abstinence with room for slip ups, and permanent and total abstinence were scored as
abstinent goals.

Family history of AUD. Family history was measured using the Family History

scale, adapted to a single item format (Miller & Marlatt, 1984). This item asks “Have any
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of your blood relatives had what you would call a significant drinking problem? (select
all that apply)” with response options including parents, siblings, and children of the
participant. Family history was assessed only at baseline. The number of family members
with a significant drinking problem that a participant endorsed were summed in scoring
this item.

Age lapse. Time between age of first drink and age of first intoxication was
calculated by subtracting participants’ age of first drink from their age of first
intoxication. Higher scores indicate a longer lapse in time between age of first drink and
age of first intoxication.

Age of first drink. Participants were asked a single question regarding the age of
their first alcoholic drink that is more than a sip. Specifically, we used the wording from
Sartor et al. (2009), which asked “How old were you the first time you had more than just
a sip of beer, wine, or spirits?” Age of first drink was assessed only at baseline.

Age of first intoxication. Participants were asked a single question regarding the
age of their first intoxication. We used wording from Morean et al. (2014), which asked
““How old were you the first time you got drunk?”” Age of first intoxication was assessed
only at baseline.

Self-stigma. Stigma was assessed using a modified version of the Substance
Abuse Self-Stigma Scale (Luoma et al., 2013). This version consists of three items. An
example item from this measure is “I have the thought that I should be ashamed of
myself.” with Likert-type response options ranging from “Never or almost never” to

“Very often.” Items were mean-scored, and higher scores indicated greater self-stigma.
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This measure had an omega reliability coefficient of 0.68 at baseline and 0.87 at follow-
up.

Financial stability. Socioeconomic stability was captured via an abbreviated
version of a social determinants of health assessment created by Kaiser Permanente
(Gordon et al., 2023). This version consists of four items; one from each subscale
(financial resource strain, food insecurity, transportation needs, and housing instability)
(Gordon et al., 2023). An example item from this measure is “How hard is it for you to
pay for the very basics like food, housing, medical care, and heating?” with Likert-type
response options ranging from “Very hard” to “Not hard at all.” Items were scored in a
binary fashion; participants who endorsed any socioeconomic instability on this measure
were coded as “1,” and those who did not report any socioeconomic instability were
coded as “0.” This measure had an omega reliability coefficient of 0.76 at both baseline
and follow-up.

Alcohol consumption. Participant alcohol consumption was measured in two
ways: via a self-report, past-week version of the Timeline Follow-Back and via breath
alcohol concentration (BAC) measurements collected by Ria.

Timeline Follow-Back. To measure alcohol consumption, we asked participants
to record the number of standard drinks of alcohol they consumed on each day in the past
week (Sobell & Sobell, 1992). This measure was scored by calculating participants’
average drinks per drinking day. Those who were abstinent were coded as “0” drinks per
drinking day.

BAC. Breathalyzer readings of participants’ breath alcohol concentration were

collected by Ria and shared with the UNM team.
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Analyses

Data was analyzed using R version 2022.12.0+353 (R Core Team, 2022).

To validate the role of demographic variables, stigma, AUD severity, and the
AARDoC model of addiction in predicting success with controlled drinking outcomes,
we employed multiple linear regression analyses. Model covariates included sex, age,
AUD severity at baseline, self-stigma at baseline, family history of a “significant drinking
problem,” number of years between one’s first drink and first intoxication, incentive
salience at baseline, negative emotionality at baseline, and executive function at baseline.
Models controlled for baseline level of control over one’s drinking and baseline alcohol
consumption. Financial stability at baseline was a planned covariate but excluded in our
analyses because a large proportion of the final sample (25%) were missing these data.
An a priori power analysis was conducted using G*Power version 3.1.9.7 (Faul et al.,
2007). With a significance criterion of a < .05 and power = .80, the minimum sample size
needed to detect a “small” effect (per Cohen’s general guidelines) is N = 34 (Cohen,
1988). Given the large number of tests, we used a Holm correction to correct for multiple
comparisons (Holm, 1979). In Holm corrections, p-values are ranked from smallest to
largest and each alpha value (a) is adjusted based on its rank (Hochberg, 1988).
Specifically, o = a/(m - i + 1), where 1 is equal to the rank of the p-value and m is equal to
the total number of hypotheses (Hochberg, 1988). As opposed to the Bonferroni
correction, where , o = a/m, the Holm correction adjusts significance levels according to
the rank of the p-value (Hochberg, 1988). A null hypothesis is rejected when the p-value
is less than or equal to its adjusted significance level (Aickin & Gensler, 1996). This

process begins with the smallest p-values and continues until the first encountered non-
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rejection (Aickin & Gensler, 1996). As a result, Holm corrections are less conservative in
adjusting for multiple comparisons and bolster statistical power beyond what Bonferroni
corrections can offer (Aickin & Gensler, 1996).

For baseline predictors that demonstrated change over time in a paired sample t-test,
we used latent change score models (LCSM) (via the lavaan package in R; Rosseel,
2012). LCSM models leverage latent variables to provide a more accurate representation
of change over time than t-tests. The latent component allows us to differentiate true
variation from measurement error, and this is important because raw change scores can
have low reliability and validity (Cronbach & Furby, 1970; Lance et al., 2000). LCSM
models were run using the following structure: paths from baseline to follow-up true
scores, from baseline to follow-up measurement error, and from latent slopes to
measurement error. Additionally, the following parameter constraints were applied: (1) a
latent slope of 1.0, which assumes a constant rate of change, and (2) equivalent
measurement error within each measure and across timepoints, which assumes that
within-measure, measurement error remains constant over time. An a priori power
analysis was conducted using the semPower package in R (Moshagen, 2023). With a
significance criterion of a = .05 and power = .80, the minimum sample size needed to
detect a “small” effect (per Cohen’s general guidelines) is N = 1195 (Cohen, 1988).
Because our sample size is significantly smaller than this number, we interpret LCSM
model results with caution.

In order to replicate the results of Hallgren et al. (2022) and model trajectories of
peak BAC over the 3-month follow-up period, we computed piecewise latent growth

curve models among participants with 90 days of BAC data (via the /merTest package in
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R) (Kuznetsova et al., 2017). These mixed effect models offer far greater statistical power
compared to traditional methods of measuring change over time (Curran et al., 2010) and
were fit following the methodology set forth in Hallgren et al., (2022). Specifically,
changes over time were captured in two time periods: days 1-14 and days 15-90. In doing
s0, we sought to (1) replicate the results of Hallgren et al., (2022) in a sample of Ria
patients that opted-in to participation in a research study and (2) be able to detect
nonlinear change over time. Gender was evaluated as a moderator of peak BAC trajectory
in a separate latent growth curve model.
Results

Descriptive Statistics

Of 1054 individuals contacted and potentially eligible to participate in the
research, 143 participants completed the baseline survey, indicating a relatively low
response rate (13.6%). Of those 143 participants who completed the baseline, 43.40% had
a controlled drinking goal (n=62). As of the date of data extraction (3/29/2024), 118
participants of the original 143 were eligible for follow-up and 55 were retained (46.6%).
Of those retained, 27 participants completed both baseline and follow-up surveys and had
a baseline goal of controlled drinking. One participant completed the follow-up survey
over 5 months after completing the baseline survey and had several outlier values. Given
this participant was identified as an outlier, we removed their data from the sample. A
second participant was removed from the sample due to missingness on the BAC
predictor variable, resulting in a final sample of N =25. Comprehensive information on
the characteristics of the final sample can be found in Table 1. Of those who completed

the follow-up survey, 6.62% of data among the final sample was missing. Missing data
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analyses indicated that participants who were retained at the 3-month follow-up timepoint
were not significantly different from those who were not retained on any baseline
characteristic except family history of AUD. Specifically, participants who were retained
at the 3-month follow-up reported more family members with a history of AUD
compared to those who were not retained (t = 2.28, p = 0.02).

Participants were primarily white (84.0%), not Hispanic or Latine (88.0%), and
44.2 years old on average (SD = 11.0). Mean time between first drink and first
intoxication was 2.6 years (SD = 8.4, range = 23-61), participants had an average of 1.5
family members with a history of AUD (SD = 1.3), and 36.0% of the sample endorsed
financial instability at both baseline and follow-up timepoints. All participants in the
sample identified as cisgender, and sex was skewed slightly female (56.0% female,
44.0% male).

Between baseline and follow-up timepoints, AUD severity (t =-7.74, p < 0.01),
incentive salience (t =-3.21, p <0.01), and executive functioning impairment decreased
(t=-4.32,p <0.01), and control over drinking increased (t = 3.22, p < 0.01). Between
baseline and follow-up timepoints, there were no significant changes in self-stigma (t =
0.99, p = 0.33), financial stability (t =0, p = 1.00), negative emotionality (t=-1.47,p =
0.15), or peak BAC (t =-0.14, p = 0.90). At follow-up, participants reported drinking 3.9
drinks per week on average (SD = 2.3). Four participants who had a controlled drinking
goal at baseline reported an abstinent drinking goal at follow-up.

Bivariate Correlations
A correlation matrix of all variables included in the following models can be

found in Table 2. Bivariate analyses revealed significant negative correlations between
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age and financial stability (r = -0.48, p = 0.02), control over drinking at baseline and
incentive salience (r = -0.46, p = 0.02), control over drinking at baseline and impaired
executive functioning (r = -0.58, p < 0.01), and control over drinking at follow-up and
AUD severity (r = -0.44, p = 0.03). Significant positive correlations between AUD
severity and self-stigma (r = 0.43, p = 0.03), AUD severity and family history of a
significant drinking problem (r = 0.50, p = 0.01), AUD severity and impaired executive
functioning (r = 0.48, p = 0.01), incentive salience and impaired executive functioning (r
=0.70, p <0.01), and control over drinking at baseline and at follow-up (r =0.49, p =
0.01) were observed. All other correlations were nonsignificant (p > 0.05).
Multiple Regression Analyses

Model results can be found in Table 3. Regression analysis indicated that no
variables were predictive of success with controlled drinking (all Holm-corrected p-
values > 0.05). The R-squared indicated 56.0% of the variability in success with
controlled drinking was explained by the model, however only 12.0% of the variability in
success with controlled drinking was explained using the adjusted R-squared value
(which accounts for the number of degrees of freedom in the model). No variance
inflation factor values were greater than 10, indicating multicollinearity was not present
(Midi et al., 2010). While no predictors in the regression model and few bivariate
correlations were significant, the directionality of several predictor-outcome relationships
in the regression were consistent with bivariate correlations. The only exceptions were
the correlation and regression results for self-stigma, impaired executive functioning, age
lapse, and incentive salience, all of which were negatively correlated with the outcome

variable in bivariate correlations but positively associated with the outcome variable in
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the regression model. Given the effect was non-significantly different from 0 in either
analysis, it is possible for the direction of the relationship to shift based on other variables
included in the regression.
Latent Change Score Analyses

AUD severity. A bivariate latent change score model of AUD severity and
control over drinking (see Figure 1a) revealed that lower baseline AUD severity was
associated with an increase in the latent change score (i.e., more change) for control over
drinking (estimate = -0.28, SE = 0.13, p = 0.04), but baseline control over drinking was
not associated with the latent change score for AUD severity (estimate = 0.44, SE = 0.49,
p = 0.36). Greater control over drinking at baseline was associated with a decrease in the
latent change score (i.e., less change) for control over drinking (estimate = -0.66, SE =
0.13, p <0.01), but greater baseline AUD severity was not associated with latent change
score for AUD severity (estimate = -0.53, SE = 0.39, p = 0.18). In the context of control
over drinking increasing across time across the total sample (t = 3.22, p <0.01), these
results indicate that participants of lower AUD severity at baseline experienced more of
an increase in control over drinking during the 90-day follow-up period (see Figure 1b)
and participants with greater control over drinking at baseline also experienced less
increase in control over drinking over time (possibly representing a ceiling effect).

Incentive salience. A bivariate latent change score model of incentive salience
and control over drinking (see Figure 2) revealed that greater baseline incentive salience
was not associated latent change score for control over drinking (estimate = 0.04, SE =
0.14, p = 0.78), and baseline control over drinking was not associated with the latent

change score for incentive salience (estimate = 0.01, SE = 0.19, p = 0.98). Greater control
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over drinking at baseline was associated with a decrease in the latent change score for
control over drinking (estimate = -0.56, SE = 0.14, p <0.01), and greater baseline
incentive salience was associated with a decrease in the latent change score for incentive
salience (estimate = -0.57, SE = 0.14, p < 0.01). These results indicate that participants
with greater control over drinking at baseline experienced less change in control over
drinking during the 90-day follow-up period and those with greater incentive salience at
baseline experienced less change in incentive salience.

Executive functioning. A bivariate latent change score model of executive
functioning and control over drinking (see Figure 3) revealed that baseline executive
functioning was not associated with the latent change score for control over drinking
(estimate = 0.04, SE = 0.18, p = 0.82), and baseline control over drinking was not
associated with the latent change score for executive functioning (estimate = -0.02, SE =
0.14, p = 0.89). However, greater control over drinking at baseline was associated with a
decrease in the latent change score for control over drinking (estimate = -0.56, SE = 0.16,
p <0.01), and more impaired baseline executive functioning was associated with a
decrease in the latent change score for executive functioning (estimate = -0.77, SE =
0.15, p <0.01). These results indicate that participants with greater control over drinking
at baseline experienced less change in control over drinking during the 90-day follow-up
period and those with more impaired executive functioning experienced less change in
executive functioning.

Since a paired t-test did not reveal significant changes in peak BAC from baseline

to follow-up, piecewise latent growth curve analyses were run as a sensitivity analysis to
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probe possible non-linear trajectories of peak BAC over the 3-month data collection
period.
Latent Growth Curve Analyses

Table 4a and Figure 4 detail 90-day latent growth curve changes in peak BAC
for participants with at least 90 days of BAC data (n = 4) and results indicated that peak
BAC did not change significantly over the first 14 days of treatment (p = 0.11); however,
between days 15 and 90 of treatment, peak BAC linearly decreased (p = 0.02).
Significant variance was found only in trajectories of peak BAC between days 15 and 90
of treatment (p = 0.02). Table 4b and Figure 5 show 90-day latent growth curve changes
in peak BAC by gender. When controlling for gender, peak BAC did not change
significantly during treatment. In addition, trajectories of peak BAC did not significantly
differ between men and women in the first 14 days of treatment (p = 0.683) or between
days 15 and 90 of treatment (p = 0.415). Significant variance was found only in
trajectories of peak BAC between days 15 and 90 of treatment (p = 0.01).

Smaller Akaike Information Criterion (AIC) and Bayesian Information Criterion
(BIC) values, which account for model complexity and measure model fit, were found in
the gender-moderated latent growth curve analysis (AIC =-5626.2, BIC = -5557.3)
compared to the latent growth curve analysis of the general sample (AIC =-7394.2, BIC
= -7338.2). This indicates that the gender-moderated latent growth curve analysis was a
better-fitting model than that of the general sample.

Discussion
Many people with AUD do not desire abstinence (Grant et al., 2015; Probst et al.,

2015), and non-abstinent recovery is both attainable and sustainable (Hasin et al., 2017;



28

Mann et al., 2017; Tucker & Witkiewitz, 2022; Witkiewitz et al., 2017, 2018, 2019,
2020, 2021; Witkiewitz & Tucker, 2020). However, among trainees and clinicians,
abstinence continues to often be considered the only acceptable goal for people with
AUD (Davis et al., 2017; Davis & Lauritsen, 2016; Davis & Rosenberg, 2013). To help
correct potential misconceptions about non-abstinent recovery (e.g., that this type of goal
is not appropriate for people with severe AUD) and to empower individuals with AUD
with knowledge relevant to their goal setting, the current project sought to examine
predictors of success with controlled drinking in a sample of adults enrolled in a
telehealth AUD treatment platform with baseline controlled drinking goals (N = 25).
The current project collected data from Ria, a telehealth treatment platform for
AUD inclusive of controlled drinking goals, to explore predictors of success with
controlled drinking outcomes. Despite best efforts, not enough participants were recruited
to detect differences in missing data or to sufficiently power our models. As such,
missing data analyses and model results must be interpreted with extreme caution. We
conducted a multiple regression analysis and found that success in controlled drinking
was not predicted by age, sex, AUD severity, self-stigma, family history of AUD,
financial stability, time between age of first drink and first intoxication, incentive
salience, negative emotionality, executive functioning, baseline alcohol consumption, or
baseline control over drinking. To explore potential dynamic relationships between
baseline predictors that showed change over time (i.e., AUD severity, incentive salience,
and executive functioning) and control over drinking, we ran bivariate latent change
score models. In line with our hypothesis that participants with less severe AUD would

show greater success with controlled drinking, results indicated that participants of lower
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AUD severity at baseline experienced greater change in control over drinking during the
90-day follow-up period. Additionally, participants with greater control over drinking,
those with greater incentive salience, and those with more impaired executive functioning
at baseline experienced less change in each construct over time. Finally, latent growth
curve models tested possible non-linear trajectories of peak BAC and found a significant
decrease in peak blood alcohol concentration between days 15 and 90 and no moderation
of peak BAC trajectory by gender.

Missing data analyses indicated that participants retained at follow-up were only
significantly different from those not retained on one variable, family history of AUD.
People with a family history of AUD may be more familiar with alcohol-related
consequences and, as a result, more motivated to stay in treatment. Alternatively, those
with a family history of AUD may find inspiration in recovered family members that
motivates them to stay in treatment and/or social support from family members in
recovery that hold them accountable to staying in treatment.

Although no predictors in the regression model were significant, AUD severity,
family history, and age lapse predictors were directionally aligned with our hypotheses
(i.e., that those with less severe AUD, those with fewer family members with a
significant drinking problem, and those with a greater gap in between first alcoholic drink
and first intoxication would show greater success with controlled drinking). Conversely,
while we predicted participants of younger age, those who were more financially stable,
those with less self-stigma, those who scored lower on negative emotionality and
incentive salience, and those with less impaired executive function to show greater

success with controlled drinking, the directionality of the predictors in the regression
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model (non-significantly) pointed to the opposite. It is plausible that the lack of statistical
power in our sample may be the reason behind at least some of these differences in
directionality. The measly R-squared value in our model suggests that variation in
success with controlled drinking is not well-explained by our predictors and supports the
notion that caution is warranted in drawing inferences from model results. A low R-
squared value can be attributed to lack of statistical power, measurement error, and
missing relevant predictors. Additionally, success with controlled drinking may be non-
linearly related to our predictor variables.

The decision to measure success with controlled drinking via the extent to which
participants felt control over their drinking instead of perceived success in treatment as
originally planned was necessary due to lack of variability in the perceived success
variable. Table 5 presents a cross-tabulation of the planned versus employed outcome
variable. While perceived success and control over drinking at follow-up were
significantly correlated (r = 0.53, p < 0.01); a paired t-test indicated a significant mean
difference such that participants reported greater control over drinking at follow-up
compared to perceived success (t = 6.37, p < 0.01). These results indicate that perceived
success and control over drinking are related but different constructs. While all
participants in our sample had a controlled drinking goal, some participants may not have
defined their success by degree of control over drinking. Indeed, in an open-response
question asking how participants define success with their drinking goal, several
participants did not define success by level of control over drinking, but rather, by
improvements in quality of life, personal health, or social relationships. These

participants may, thus, have reported lower perceived success and greater control over
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drinking. While there is unique value to studying perceived success, had we employed a
variable lacking variability as the outcome variable in the multiple regression, the fit of
the model would have been compromised, and estimates may have been inflated.
Regression analysis relies on an assumption that all variables in the model are normally
distributed—to have used the perceived success variable as our outcome variable would
have violated this assumption and rendered any inferences from our model results
invalid. Of note, 16% of our sample changed to an abstinent treatment goal over the 90-
day follow-up period. These participants may have reported perceived success; however,
their success does not reflect a controlled drinking outcome. By operationalizing success
in the present study as degree of control over drinking, our model accounted for the
participants who, at follow-up, may have defined success by abstinence.

A bivariate correlation showed that higher AUD severity at baseline was
associated with less control over drinking at follow-up. This reflects prior research that
has found an external locus of control to be associated with poorer AUD treatment
outcomes (Koski-Jiannes, 1994). Moreover, less control over drinking at baseline was
associated with both greater incentive salience and more impaired executive functioning,
which indicates impairments across several cognitive domains, indicating that impaired
control over drinking may be a symptom of both heightened incentive salience and
impaired executive functioning among individuals with AUD. Participants with more
severe AUD reported higher levels of self-stigma, a result consistent with extant literature
that has found alcohol severity and self-stigma to be significantly, positively correlated
(Dearing et al., 2005). Additionally, participants with more severe AUD reported, on

average, more extensive family history of a significant drinking problem. Again, this
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result is not surprising, as prior literature has consistently found family history of AUD to
be positively associated with AUD severity (Gleeson et al., 2009; Milne et al., 2009;
Palaniappan et al., 2016). The connection between family history of AUD and AUD
severity may be genetic and environmental in nature. While research has yet to probe the
context underlying this association, individuals with AUD and with a family history of
AUD have decreased binding of the 5-Hydroxytryptophan (5-HT24) receptor in their
prefrontal cortex compared to those without a family history of AUD (Underwood et al.,
2008), a result indicative of a genetic predisposition for AUD. Further, Keenan and
colleagues have found individuals with AUD who have had a first-degree relative with
AUD to demonstrate greater neuropsychological impairment and theorize that people
with family history of AUD may have a neurological predisposition to AUD (Keenan et
al., 1997). Participants with more severe AUD also reported more impaired executive
functioning; and those with more impaired executive functioning reported higher levels
of incentive salience. These results align with research that has found a positive
relationship between impaired executive functioning and AUD severity and between
impaired executive functioning and heightened incentive salience (Day et al., 2015; Glass
et al., 2009; Kwako et al., 2019). However, the directionality of these associations (i.e., to
what extent impaired executive functioning and heightened incentive salience cause
versus result from AUD) have yet to be elucidated. Finally, a bivariate correlation found
older participants in the sample to be more financially stable, a result that is consistent
with the logic that older adults have had more years to accumulate savings. In addition,
older adults have had more time to acquire seniority in the workplace, and consequently,

may possess greater earning power.
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Paired t-tests indicated that AUD severity and incentive salience decreased over
the 90-day follow-up period and control over drinking and executive functioning
improved. Latent growth curve models also indicated a decrease in BAC over time, and a
significant correlation was found between control over drinking at baseline and at follow-
up. These findings point to the efficacy of Ria in treating individuals with AUD and
controlled drinking goals. These findings support a wealth of existing evidence that non-
abstinent recovery from AUD is both attainable and associated with significant
improvements in functioning (Hasin et al., 2017; Mann et al., 2017; Tucker &
Witkiewitz, 2022; Witkiewitz et al., 2017, 2018, 2019, 2020, 2021; Witkiewitz & Tucker,
2020).

Bivariate latent change score models of AUD severity, incentive salience, and
executive functioning (baseline predictors that showed change over time) with control
over drinking were run to further probe these relationships and account for measurement
error. Bivariate latent change score models measure cross-domain couplings (the extent
to which change in the latent change score of one variable is a function of the other
variable at baseline) and autoregressive effects (the extent to which change in the latent
change score of one variable is a function of that variable at baseline). The only
significant cross-domain coupling found was that of AUD severity and control over
drinking. That is, greater AUD severity at baseline was associated with a decrease in the
latent change score for control over drinking during the 90-day follow-up period. While
this model was underpowered, and therefore, inferences cannot be drawn, this finding
aligns with our hypothesis that participants with less severe AUD would show greater

success with controlled drinking and with prior research that has found high AUD
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severity to be associated with less improvement during AUD treatment (e.g., Morley et
al., 2006). Regarding autoregressive effects, greater control over drinking at baseline was
associated with a decrease in the latent change score for control over drinking, and the
same was true for incentive salience and executive functioning. With sufficient power,
these results would suggest that participants with greater control over drinking at baseline
experienced less change in control over drinking during the 90-day follow-up period,
those with greater incentive salience at baseline experienced less change in incentive
salience, and those with more impaired executive functioning experienced less change in
executive functioning. While individuals with greater control over drinking at baseline
would have less room to improve over treatment and those with higher AUD severity at
baseline, greater incentive salience, and more impaired executive functioning could
benefit more from treatment, because our sample was severely underpowered for
bivariate latent change score models, we cannot draw these inferences.

To replicate the results of Hallgren et al. (2022), we ran piecewise latent growth
curve models of peak BAC trajectories on participants with 90 days of BAC data. Given
that success with controlled drinking may be non-linearly related to our predictor
variables (as indicated by our low R-squared value), this approach allowed us to probe
possible non-linear trajectories of peak BAC. Results demonstrated that peak BAC
linearly decreased between days 15 and 90 of treatment; however, this result disappeared
when controlling for gender. Importantly, although gender did not moderate trajectories
of peak BAC, the fit statistics indicated that the gender-moderated latent growth curve
analysis better fit the data, suggesting that gender is playing a role in the model. These

findings are based on just 4 participants and therefore are not generalizable.
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In addition to the omnipresent issue of statistical power, few participants had 90
days of BAC data, and the study sample lacked racial and socioeconomic diversity,
further limiting the interpretability and generalizability of study findings. Initial response
rate was also low despite that the baseline survey was present on the Ria dashboard (the
homepage on the telehealth app) of each participant who had opted-in to the study until
they completed the survey. Had we offered a greater financial incentive, our initial
response rate might have been higher (Abdelazeem et al., 2022). While retention at
follow-up appears low in relation to standards of in-person research (Abshire et al.,
2017), internet-based surveys are well-documented as having significantly lower
response and retention rates than in-person research, and the present study had a retention
rate higher than comparable online trials (Anguera et al., 2016; Murray et al., 2009).
Indeed, all participants were prompted between six and seven times (at least three of
which via their indicated preferred method of contact) to complete the follow-up survey.
That said, prior studies have found internet survey respondents to be more highly
educated, healthier, and less likely to be Black or Hispanic compared to mail-in survey
respondents (Anguera et al., 2016; Price et al., 2022). As such, inclusion of a mail-in
survey option might have bolstered both sample diversity and response rates. Moreover,
participation in the study was voluntary, and people who volunteered to participate may
be characteristically different from the general population of individuals seeking
treatment for AUD. Further, all study variables besides for BAC were collected only at
baseline and/or at a 3-month follow-up; however, nonlinear, dynamic relationships

between study variables have been theorized to exist (Witkiewitz & Marlatt, 2004).
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Strengths of the present study include that our sample was relatively balanced
with respect to sex, we tested a wide breadth of predictors evidenced to be associated
with success in controlled drinking, and we explored predictors of success with
controlled drinking in the context of a treatment platform supportive of controlled
drinking goals. Future research ought to attempt replication of these results in a larger
and more sociodemographically diverse sample, explore the extent to which results differ
depending on how success with controlled drinking is operationalized, and investigate
how people with lived experience of AUD define success with controlled drinking goals.
Future work should also test the directionality of correlations between study variables and
nonlinear relationships between study variables. Through this work, we may better
understand the nature of controlled drinking goals, for whom they are most appropriate,
and how and when variables such as self-stigma, family history, incentive salience, and

executive functioning exert influence on treatment outcomes.
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Appendix A: Figures

Figure 1a
Bivariate latent change score model of AUD severity and control over drinking
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Figure 1b
Scatterplot of change in control over drinking from baseline to follow-up by AUD severity
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Figure 2
Bivariate latent change score model of incentive salience and control over drinking
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Figure 3

Bivariate latent change score model of executive functioning and control over drinking
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Figure 4
Trajectory of peak BAC among participants with 90-day treatment retention
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Figure 5
Trajectory of peak BAC by gender among participants with 90-day treatment retention
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Table 1

Sample Characteristics

Appendix B: Tables

N (%) M (SD) Paired t-test
Sample size 25 (100) — —
White 21 (84.00) —
American Indian or Alaskan 1 (4.00) — —
Native —
Asian 0(0.00) — —_—
Native Hawaiian or Pacific 0 (0.00) — —
Race
Islander —
Black or African American 2 (8.00) — —
Multi-racial 0(0.00) — —
Unknown 0 (0.00) — —
Prefer not to say 1 (4.00) —
Hispanic or Latino 1 (4.00) — —_—
.. Not Hispanic or Latino 22 (88.00) — —
Ethnicity Unknown I (4.00) - _
Prefer not to say 1 (4.00) — —
A — 44.24 L
ge (11.00)
Male 11 (44.00) — —
Sex
Female 14 (56.00) — —
AUD severity ll?c?flf\lxrfl-ip e iig gi% t=-7.74,p <0.01
Family history — 1.52 (1.26) —
Age lapse — 2.60 (8.40) —
. Baseline — 3.41 (0.89) _ _
Self-stigma Follow-up e 327 (1.01) t=-0.99,p=0.33
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Baseline

8(33.33)

RESOLVE Follow-up 8 (33.33) t=0,p =100
TLFB — 3.74 (2.29) -
Incentive Baseline — 3.63 (0.72) _
Salience Follow-up T4 (0.83) o 32l p <001
Negative Baseline — 3.39 (0.84) _ _
Emotionality Follow-up — 3.12 (0.80) 1.47,p=0.15
Executive Baseline — 2.99 (0.71) _
Functioning Follow-up T30 (0.69) £ 435 p<0.01
Table 1 (cont.)
Baseline — 0.05 (0.07) _ _

Peak BAC Followas — 0.04(0.05) 1= 0140 =090
Foll al Abstinence 4 (16.00) —

otlowup £0 Controlled drinking 21 (84.00) _—
Control over Baseline — 3.56 (0.65) _
drinking Follow-up* - 3.64(070) ¢~ 322 p<0.01

Note. * = Outcome variable
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Table 2
Correlations of Model Variables

Age Self- Famil Age IS NE EF BA COD COD
AUD stigm y laps C 1 2
severit a histor RESOLV e
y y E
Age 1
AUD severity -0.13 1
Self-stigma 0.01 0.43 1
Family history -0.19 050  0.31 1
RESOLVE -0.48 008 0.19 036 1
Age lapse 030 -0.11  0.03 0.01 -0.03 1
Incentive salience (IS) -0.01 038 0.15 0.21 -0.02 -030 1
Negative emotionality (NE) -0.12  0.16 0.39 0.23 0.00 -0.29 0.47 1
Executive functioning (EF) -0.10 048 022 031 0.22 -0.01 0.70 0.40 1
BAC -0.10 0.04 0.14 -0.03 0.03 -0.17 0.10 0.33 0.12 1
Baseline control over drinking -0.14  -0.30 -033  0.12 0.04 -0.21 -0.46 -0.33 -0.58 -0.35 1
(COD1)
Follow-up control over drinking 0.04 -0.44 -0.17 -0.16 -0.06 -0.14 -0.19 0.04 -0.25 -0.31 0.49 1
(COD2)

Note. Correlations where p < 0.05 are bolded.



Table 3

Predictors of Follow-up Control over Drinking by Baseline Drinking Goals
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Standardized Unstandardized Standard Error  95% Confidence p-value
Coefficient Coefficient Interval (Holm corrected)

Intercept 3.73 0.33 2.86 -5.89, 6.55 <0.01
Male (ref.) — — — —
Female -0.61 -0.60 0.44 -1.56, 0.34 >0.99
Age 0.06 0.01 0.02 -0.04, 0.05 >0.99
AUD severity -0.30 -0.14 0.12 -0.39,0.12 >0.99
Self-stigma 0.18 0.20 0.26 -0.37, 0.05 >0.99
Family history -0.12 -0.10 0.21 -0.55,0.36 >0.99
RESOLVE 0.02 0.02 0.47 -1.00, 1.03 >0.99
Age lapse 0.07 0.01 0.03 -0.06, 0.07 >0.99
Incentive salience 0.07 0.09 0.42 -0.82, 1.01 > (.99
Negative emotionality 0.28 0.34 0.30 -0.31, 1.00 >0.99
Executive functioning 0.19 0.27 0.43 -0.67, 1.21 >0.99
Baseline control over 0.49 0.57 0.36 -0.21, 1.35 > (.99
drinking
BAC -0.26 -3.57 2.76 -9.58,2.44 >0.99




Table 4a
Latent growth curve changes in peak BAC over 90 days

Fixed Effects Unstandardized Coefficient Standard Error p-value
Illjf)ercept (mean BAC at day 0.044 0.014 0.009
Early treatment change (days 0.020 0.105
1-14) -0.036

Later treatment change (days 20.005 0.002 0.021
15-90)

Random Effects

Intercept 0.002 — —
Early treatment change 0.003 — —
Later treatment change 0.000 — —
Residual 0.001 — —

Appendix K. Table 4b
Gender-moderated latent growth curve changes in peak BAC over 90 days

Fixed Effects Unstandardized Coefficient Standard Error p-value

Illjf)ercept (mean BAC at day 0.035 0.019 0.092

Early treatment change (days 0.029 0.367
-0.028

1-14)

Man (ref.) — — —

Woman 0.017 0.027 0.529

Later treatment change (days 20,003 0.002 0.135

15-90)

Early treatment change x 0.017 0.041 0.683

Woman



Later treatment change x
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-0.003 0.003 0.415
Woman
Random Effects
Intercept 0.002 — —
Early treatment change 0.003 — —
Later treatment change 0.000 — —
Residual 0.001 — —




Table 5

Crosstabulation of planned outcome variable (perceived success) and employed outcome variable (control over drinking)
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Control over drinking

“I have “I am usually able to “I can control ~ “I must drink and can only
complete exercise voluntary control it with delay drinking with
control” over it” difficulty” difficulty” Total
Perceived “I’m much better” 2 5 1 0 8
success “I’'m a little better” 1 2 9 3 12
I ’l}aven t changed at 0 0 ) 0 >
all
Total 3 7 12 3 25
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