Study: Cognitive Enhancement through Computerized Training
NCT #: NCT04244032

IRB Approved: 12/9/2019

Protocol Version Date: 12/1/2022


Danielle Espino
Protocol Version Date: 12/1/2022


Protocol

1.

2.

Project Title
Cognitive Enhancement through Computerized Training

Investigator(s):

Ben Lewis, Ph.D. (PI)

Sara Jo Nixon, Ph.D. (Co-l)

Danielle Espino (Study Coordinator)

Hugh Farrior (Graduate Research Assistant)

Abstract:

Programmatic investigation of neurocognitive functioning in alcohol use disorder (AUD) has revealed
widespread and sustained impairments. Despite conceptual relevance to treatment efficacy, few AUD
interventions have been directed to the remediation of these impairments. The current project is responsive
to this gap. The current project investigates the efficacy of two experimental cognitive training interventions
in a sample of inpatients in treatment for AUD. While the effectiveness of CT to enhance function is supported
by diverse literatures, it remains largely unexamined in AUD. The current project will interrogate the degree
to which cognitive training interventions can “transfer” cognitive gains to untrained tasks/domains, and
improve overall executive functioning. It will apply conceptual models from the CT and alcohol literatures to
identify factors associated with CT efficacy. The impact of cognitive training on functional outcomes, including
post-discharge drinking, will be investigated. Finally, relationships between cognitive recovery during
treatment and post-discharge adaptation will be examined. Thus, this project will be of substantial import to
public health, alcohol science, and will inform future intervention efforts.

Background

Neurocognitive Deficits Neurocognitive deficits are common in alcohol use disorder (AUD). Although
heterogeneous in nature and severity, current estimates indicate 50%-80%, of alcoholics are affected [4]. A
substantial literature utilizing diverse neurobehavioral measures [5] has elucidated widespread impairment
across visuospatial, memory, executive, and psychomotor domains (for recent reviews see [5-7]). Despite
the plurality of affected processes, deficits in executive functions directing the controlled, effortful processing
and manipulation of novel information are among the most common [8-16]. Consistently, frontal lobe
structures subserving these functions display particular vulnerability to alcohol insult [17-20]. Pervasive AUD-
associated disruptions in executive functions suggest their utility as targets for neurocognitive intervention,
particularly when considered alongside their conceptual role in treatment outcomes and their capacity for
recovery.

Neurocognitive Recovery Neurocognitive deficits display time-dependent recovery during abstinence.
Cross-sectional investigations suggest substantial short-term (~1 month) improvements followed by more
modest mid-term (~1 year) gains, but commonly reflect incomplete restoration of function [21] relative to
healthy community comparison groups (controls). Fein and colleagues report differences in structure [22]
and function [23] persisting after six years of sobriety. Domain-specific differences in recovery trajectories
are noted; working memory displays typical short- to mid-term gains [10,24,25], while attentional deficits are
slower to recover, with some studies observing no short-term gains (e.g., [26]). Difficulties in accounting for
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pre-morbid differences between alcoholics and controls somewhat limit cross-sectional analyses, potentially
contributing to the insufficient characterization of recovery in processes critical to treatment outcomes,
including inhibitory control [21].

Longitudinal analyses are sparse, although investigations by Parsons (e.g., [27,28]), Sullivan & Pfefferbaum
(e.g., [29]), and Bates ([30,31]) provide notable exceptions. This work reveals marked heterogeneity in
recovery trajectories and highlights the substantial difficulty in their prediction (e.g., [30]). Non-modal
trajectories are common, and critically, a substantial proportion of alcoholics fail to display short-term
recovery [31].

Treatment Outcomes Education and skill development are integral to AUD treatment and require the
processing, memorization, and implementation of novel information. Cognitively impaired alcoholics learn
fewer treatment-related skills [32,33] and recall less treatment-relevant information ([34-37]). Impairments
may also impede treatment through lower self-efficacy [38] and readiness to change [39]. However,
relationships between cognitive function and abstinence outcomes are complex; one investigation using the
Project MATCH sample revealed countervailing impairment effects, including enhancement (e.g., support-
seeking) and disruption (e.g., noncompliance) of treatment processes [38]. These observations were
restricted to impairment measured at treatment entry, limiting their capacity to inform hypothesized benefits
of neurocognitive recovery to treatment outcomes. Buckman et al. [40] observed increased post-treatment
substance use among individuals with diminished recovery of executive function during treatment, but this
was restricted to individuals with low abstinence-promoting social support. Importantly, no empirical studies
have assessed the impact of neurocognitive interventions on treatment outcomes.

Cognitive Training Cognitive training aims to promote neurobehavioral or neurophysiological alterations
through repeated engagement of cognitive processes under conditions of sufficient difficulty that neural
resource limits are taxed. This process-oriented approach demonstrates efficacy to transfer gains in
performance or neurophysiological efficiency to novel tasks engaging the trained process, or “proximal
transfer” (for review see [41]). Provocatively, gains in untrained processes/tasks, or “distal transfer”, are also
demonstrated among both impaired (e.g., [42]) and healthy (e.g., [43]) individuals. Distal transfer effects in
healthy, high-functioning adults are less common, suggesting a “ceiling effect” for CT enhancements (for
negative findings & discussion see [44]). Although equivocation remains concerning the longevity and sample
specificity of transfer effects, findings have driven significant clinical interest regarding addiction treatment
[45-47]. Current evidence strongly supports the prevailing hypothesis that transfer depends on the extent to
which trained and untrained processes rely on common neural networks [41,48]. Thus, targeting processes
that elicit widespread functional connectivity of diverse networks is a common strategy, exemplified by
working memory (WM) approaches.

Working Memory Training Under sufficiently challenging conditions, efficient WM requires integration of
broad cortical and subcortical systems. Frontally-mediated attentional and inhibitory executive control
mechanisms direct attention and suppression of task-relevant and irrelevant information [49,50]. Temporally-
mediated systems traditionally thought to subserve “long-term” memory are engaged when WM capacity is
taxed [51]. Coordination between these systems, parietal networks commonly associated with WM, and
others (e.g., motivational, somatosensory) depend on thalamic integration [52]. While these examples
insufficiently describe the extent of WM-associated activation, they illustrate the diversity of potential transfer
effects following WM training. This diversity is supported by observed gains in episodic memory [53],
discounting of delayed rewards [54], attention [43], processing speed [55], fluid reasoning [56], task-switching
[43], mathematical skills [57], reading comprehension [58], affect control [59], inhibitory function [58], and
impulse control [129].
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Inhibitory Control Training Among the various executive processes affected by alcohol, rehabilitation of
inhibitory control (IC) deficits may confer particular advantage. IC processes suppress irrelevant information,
prepotent responding, and implicit attentional biases, facilitating efficient, intentional control of cognitive and
behavioral functions. IC deficits are common in AUD [60] implicated in the neurobehavioral sequelae of
alcoholism [61] and increase relapse vulnerability [62]. Thus, IC constitutes a candidate mechanism through
which neurocognitive recovery may mediate treatment outcomes, and a promising target for intervention.
However, few CT studies selectively target IC. The available work largely focuses on neurophysiological
outcomes of IC training. This work illustrates the plasticity of prefrontal IC networks in response to training
[63], and commonly notes training-associated increases in neural efficiency, including training-associated
increases prefrontal activation in anticipation of inhibited behaviors [64] and decreased activation during
active inhibition, with no concurrent performance decrements [65]. Training-associated improvements in
efficiency appear closely related to gains in training performance [66]. Taken together, this work supports the
hypothesis that IC training can benefit cognitive and functional outcomes in AUD. The strength of this support
is limited by the paucity of studies evaluating transfer and methodological shortcomings in the available work,
including failures to limit stimulus-response (S-R) learning during training, exceptionally short training
durations, and use of non-adaptive training tasks. Thus, the current IC training task is necessarily novel, but
is informed by contemporary CT methodologies.

Cognitive Training Methodologies Heterogeneity in methods and samples across the CT literature
challenge selection of a single, optimal, training approach for AUD, but provide substantial methodological
guidance. Training Performance & Difficulty Transfer is closely associated with performance during training
(e.g., [59,67]). Although transfer is limited to training conditions that tax cognitive resources, the relationships
between difficulty, training performance, and transfer are complex. Training performance is negatively
associated with subjective ratings of task “difficulty” and “effortfulness”, but positively associated with ratings
of “challenging” and “not overwhelming” [67]. Training optimization appears to depend on appropriate titration
of task demands to cognitive capacity. Thus, training tasks must be capable of dynamically adapting difficulty
to match individual performance. Duration Variance in training frequency, magnitude, and duration persists
across the literature. Common session lengths range from 25 minutes (e.g., [56]) to 1 hour (e.g., [68]). Total
training across sessions ranges from 6 hours (e.g., [69,70]) to 40+ (e.g., [71,72]). A particular challenge to
the employment of CT as an adjunct to AUD treatment involves practical considerations of delivery within
typical treatment durations (~30 days). Critically, training magnitudes of 10-14 hours are common, and
demonstrate transfer across diverse samples (e.g., [43,73,74]), including those with use disorders [54,75].
Dose-response analyses suggest transfer effects are unlikely to asymptote within this 10-14 hour range, with
one study noting greater transfer in the latter of two 10-session training blocks [76]. Thus, findings suggest
the utility of interventions administered within typical treatment durations, as well as those extending past
treatment discharge, providing potential future extension of the current work. Motivation  Training
performance and subsequent transfer are enhanced by participant motivation, although relationships appear
limited to intrinsic factors. Extrinsic (i.e., monetary) motivation appears to shift behavioral goals from task
performance to task completion; compensation magnitude is negatively associated with training
performance, transfer effect sizes, and subjective ratings of task engagement (e.g., [77]). While motivation-
directed modifications can improve engagement, performance, and transfer [78], negative findings caution
against potential distraction or frustration (e.g., persistent onscreen display of score [79]). Sensory Modality
Multi-modal tasks recruit additional neural systems, promote multisensory integration, and require executive
control processes to shift attention and direct behavioral responding between modalities. Thus, dual-modality
training designs are common. Jaeggi and colleagues [56] adapted an n-back WM task to include visuo-spatial
and auditory components. This “dual n-back” task is now widely employed. Modifications by Schweizer et al.
[59] provide the basis for WM training in this project. Control Appropriately controlling for CT is challenging.
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The literature includes 1) no control group; 2) “no-contact” or “treatment as usual” controls completing only
pre/post assessments; 3) control for computer usage only, 4) active controls (e.g., computerized trivia [80]);
5) “low difficulty” active controls with non-taxing versions of the training; 6) and “adaptive difficulty” active
controls using alternate tasks with putatively low efficacy to induce transfer (e.g., [81]).

Cognitive Training & Alcohol A growing literature indicates CT is associated improvements in executive
functions and impulse control in individuals with substance use disorders [e.g., 129,130] However, excepting
bias modification training (discussed below), few CT studies focus on alcohol. Rupp and colleagues [75]
demonstrated improvements in attention and memory performance among treatment-seeking individuals
with AUD and “mild” (>1 SD from norms) cognitive deficits. They administered up to 62 training tasks (final
number unspecified) over 12 sessions (45-60 min). Training task selection was individualized, informed by
specific impairment. Training was associated with reduced compulsion for alcohol, but drinking outcomes
were not evaluated. In an AUD sample, Snider and colleagues report proximal transfer following WM training,
as well as rate-dependent improvements in delay discounting and episodic future thinking [131]. Gamito et
al. [82] administered 10 sessions (60 min) to inpatient treatment-seeking alcoholics using twelve training
tasks. Improvements in executive functions were observed, but training effects on post-discharge outcomes
were not evaluated. Both studies employed no contact controls. Houben and colleagues [83] investigated
WM training in problem drinkers (AUDIT scores 28). Three WM tasks were applied over the ~30 day training
period (session lengths unspecified). The experimental group reduced drinking by ~10 drinks/week over
training and at one-month follow-up. Drinking outcomes were mediated by training performance. No
reduction was observed in active controls. These investigations provide critical demonstration of feasibility in
AUD, but fail to examine relationships between cognitive transfer and functional outcomes. Moreover, their
employment of multiple training tasks and/or lack of targeted cognitive processes (excepting Houben et al.
[83]) limits their capacity to inform future intervention development. Empirical study of single-task, process-
oriented training will provide the necessary framework to facilitate optimization of complex multi-task
approaches.

Bias Modification Cognitive biases for alcohol include the implicit direction of attention toward alcohol cues
and the facilitation of alcohol-associated approach behaviors. These biases contribute to loss of behavioral
control in AUD (for review see [84]), and are targeted by bias modification (BM) interventions. BM approaches
weaken stimulus-response (S-R) associations and reactivity to alcohol cues [85,86], and can improve
treatment outcomes [87]. Wiers and colleagues developed the alcohol Approach-Avoidance Task (AAT), a
BM method utilizing repeated sessions of directed avoidance responses to alcohol cues [88]. AAT training
evinces marked reductions in one-year relapse rates [89], which have been replicated in large samples
[90,128]. The efficacy of BM, taken together with the lack of observed or hypothesized improvement in
cognitive gains, suggests a unique opportunity; adaptive BM paradigms can provide appropriate active
control for neurocognitive outcomes, confer potential benefit to participants, and provide a mechanistically-
distinct positive control for drinking outcomes.

. Aims

(H=hypothesis, E=empirical question)
AIM 1: Determine Degree of Cognitive Gains (Transfer) in Response to Training.

Consistent with the extant training and alcohol literatures, we predict that applied as a treatment adjunct, and
compared to BM and NTC controls, H1: WM and IC training will evince proximal transfer of cognitive gains.
H2: WM training will evince distal transfer of gains in IC and other executive functions.

IRB Project #: IRB201901330 Page 4
Protocol Version: 2
Version Date: 12/1/2022



In the absence of a consistent literature, we ask, E1: Will IC training evince distal transfer, either to WM or
other executive functions? E2: Will the degree of transfer be equivalent between interventions? E3: Will
individual differences (e.g., sex; education; AUD severity) impact the strength of these relationships?

AIM 2: Identify Factors Predicting Training Efficacy.

Guided by a substantial CT literature, but lacking evidence specific to AUD samples, we hypothesize models
wherein H3: Greater performance improvement across training will increase the magnitude of cognitive
transfer following WM and IC (but not BM) interventions. Within this framework, we suggest H4: Training-
related engagement, self-efficacy, and motivation will enhance training performance in all groups, but will be
associated with cognitive transfer only in WM and IC groups. We will repeat E3, interrogating the potential
import of relevant covariates to training efficacy, and comparing those relationships between interventions.

Exploratory Aim: Evaluate and Compare Post-Discharge Functional Outcomes of Cognitive Training.

No investigation of CT applied during AUD treatment has evaluated post-discharge drinking outcomes. Thus,
this aim is necessarily exploratory. Based on related work, we hypothesize H5: post-discharge alcohol
consumption/craving will be reduced in WM, IC, and BM groups relative to NTCs, but will be equivalent
between these active groups. H6: Cognitive transfer in WM/IC groups (Aim 1) will predict post-discharge
consumption/craving outcomes. We ask, E4: Will IC or WM training improve post-discharge measures of
intra/interpersonal function, relative to controls?

Research Plan

The fundamental approach is a repeated measures [Baseline vs. Post-training] design with three intervention
arms [Training Conditions: Working Memory Training (WM); Inhibitory Control Training (IC); Bias Modification
Training (BM)] and one non-trained control [NTC] group. Intervention assignment will be randomized within
sex (N=120; n=30/condition; 141 Ss enrolled, consistent with estimated ~15% dropout following initiation of
training; power analysis included below). Blocked randomization (block size 3) will be employed. NTC
assignment will be non-random; given difference in task demands and resulting compensation, NTC inclusion
will be conducted without overlapping the inclusion periods for active interventions, thus avoiding potential
interpersonal conflict. The schedule (Table 1) facilitates application of screening (Table 2), baseline/post-
training assessment (Tables 3/4), and 12 training sessions (30-40 min each) within typical inpatient stay
following medical detoxification. Functional outcomes are assessed via follow-up interviews conducted 2, 4,
and 6 weeks (+/- 7 days), post-discharge.

Table 1 Treatment Day (Post-detox) Weeks (Post-discharge)
Study Phase 11 (13 |15 | 17 |19 | 21 | 23 | 25 | 27 | 29 2 3 4 5 6

Baseline
Training
Post-Assess
Follow-up

N .

Development of the overall approach, including screening, training/transfer tasks, and follow-up interviews
was informed by our past (e.g., [91,92]) and current [93] research in treatment-seeking AUD populations.
Screening measures include questionnaires developed by, and utilized in, the Neurocognitive Laboratory
(Sara Jo Nixon, Director) and employed in current studies/protocols.

| Table2 | Measure/Instrument | Abbrv. [ Refs ]
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Mood Spielberger Anxiety Inventory Al [94] Participant Screening
Beck Depression Inventory-Ii BDI-II [95] ; ; ; ;
Substance Alcohol Use Questionnaire AUQ [96] ConSIStent_ with ongoing \.NOI’k,. subjects (Ss)
Use Substance Use History SUH [91] | are recruited from residential substance
Drugs of Choice Questionnaire DOC [91] | abuse treatment facilities in North Central
Family History FH [98] : o
Short Inventory of Problems-Alc | SiP-2RA | Jog] | | 'orida. Facility access has been granted
Short Inventory of Problems-Drug | SIP-2RD | [99] | through longstanding collaborative
Eﬂhysiﬁal/ Past Experiences PC-PTSD | [139] | relationships with treatment facilities.
enta Difficulties with Emotion Regulation DERS [135] . : s
Health & Impulsivity Assessment S-UPPSP | [134] Scr.elzgnlng is c.:onducted within treatm.ent
Function |nterpersona| Problem |nventory 1IP-32 [133] faC|I|t|eS. SS will have Completed med|Ca|
Pain Questionnaire PQ [141] | detox (if required). To afford comparison with
Diagnostic | Structured Clinical Interview DSM-5 | SCID-5RV | [100]
current/previous studies and limit potential Table 3 Outcome Measure/Task Abbrv. Refs
confounds of age and education in cognitive Se”er?' Trail-Making Test-AB | TMT-A/B_ | [101]
performance, Ss will range in age from 25-64, xecutive | Digit Symbol Substitution DSST | [102]
ith at | 10 fed " | ddition t Raven'’s Matrices-Abbrv. RPM-9 [103]
wi _a_ eas .years of educa I_On' n aaaiion 1o Working Sternberg Short-term Mem. | Sternberg | [105]
providing basic demographic and health Memory Visuospatial WM Corsi [137]
information, Ss complete questionnaires n-back WM task n-back [108]
querying affect, personal/familial substance use, Inhibitory Emotional Stroop StroopEmo | [110]
consequences of use, and physical/mental health Control & Stroop Color-Word StroopCW | [111]
Impulsivity | Reward Discounting-Abbrv. DRD-8 [112]

& functioning (Table 2). Suicidal intent is not
queried (the Beck Depression Inventory [BDI-II] will include modified versions with no reference to suicidal
ideation), but incidental communication of intent to harm self or others will be immediately reported to facility
clinical staff. Time: ~60min; Compensation: $20

Baseline & Post-Training Assessment

Assessments are conducted in private rooms within the treatment facilities. To promote comparison with
related investigations, assessment battery selection was informed by alcohol-related cognitive recovery
literature, the cognitive training literature, and our current work. Three groups of assessment tasks are
employed to interrogate executive functioning, including ‘general executive’ assessments (e.g., set-shifting,
abstraction), and those specific to working memory and inhibitory control (Table 3). To reduce subject burden
and facilitate timely assessment, task durations are relatively short (<5 min), with tasks including either brief
well-established neuropsychological measures (e.g., Trail-Making Test Forms A/B; [101]) or well-validated
abbreviated versions (e.g., 9-item Raven’s Matrices; [103]). To limit sequence effects, pseudorandom task
ordering will be employed, with no two tasks in the same domain following sequentially. Task order will be
maintained between baseline and post-training assessments. Alternate forms of the tasks are employed to
limit practice effects. Additionally, several measures assessing functional changes (e.g., self-efficacy,

Table 4 Measure/Instrument Abbrv. Refs readiness to change) will  be
Functional Alcohol Self-Efficacy AASE-B [138] ; :
Change Spielberger Anxiety Inventory Al [94] ascertained (_Table 4)' If.screemng
Measures | Beck Depression Inventory-Ii BDI-II [95] and baseline materials are
Alexithymia Scale TAS-20 [132] administered during a single Vvisit,
General Self-Efficacy GSE [140] :
Readiness to Change RCQ-TV [136] shared measures will be assessed
Difficult with Emotion Regulation DERS [135] only once (e.g., BDI-lI).
MACE MACE [120] L - .
Bam Queslionnaire 50 [41] Time: ~90 min; Compensation: $20
Attn. Bias Implicit Association Test Alc-IAT [114]
Training

For all trained groups, up to twelve training sessions will be conducted over no more than three weeks, with
each lasting approximately 30-40 min. Training will be administered via tablet computer, utilizing a self-guided
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user interface. Prospective discharge dates are reviewed at screening to insure feasibility of training
completion. Ss will be discontinued if they complete fewer than 3 sessions in the first week, or if comparison
of training progression and prospective discharge dates indicate completion of fewer than 8 sessions will be
possible. Assessments will be conducted at least one day after the last training session. Performance-based
Compensation To limit attrition, enhance compliance, and avoid potential confounds of extrinsic
compensation [77], we utilize performance-based compensation which will maintain equal payment across
all subjects. The training tasks continuously titrate difficulty to match performance capacity, thus within a
training session the occurrence of within-session performance improvements is common, and will result in
performance-based compensation 3+1 times/session ($5 increments; Total payment for all subjects
completing all twelve sessions = $180).

Working Memory Training The dual n-back task involves simultaneous presentation of visual and auditory
stimuli, and is well-characterized in CT. Our ongoing work employs a dual n-back task developed by
Schweizer and colleagues (2011), which was modified for use in the current project. Visual stimuli are
presented on a 4 x 4 grid of white tiles. In each trial, one tile is darkened (Fig. 1). Auditory stimuli are
presented via headset and include letters or single-digit numbers. Using a 2- Modality p— -
button response pad, subjects indicate whether the position of the darkened 500ms 2500ms
tile OR the auditory stimuli match those of the trial presented “n-back”. Each
trial lasts 3000ms, including simultaneous stimulus presentation (500ms) and
ITI (2500ms). The ITI includes a 2000ms response window, during which Ss | =g=
respond via key-press if either stimuli corresponded to those presented n trials
back (left/right buttons for visual/auditory stimuli, respectively). Auditory
feedback (250ms) is played immediately after a correct (chime) or incorrect n “c” ‘
(low tone) button-press, or at 2000ms in target trials with response omissions
(buzz). A standard block is 20+n trials, including 8 single-modality target trials ~ Fig 1. WM Training Modified from
(4 visual/4 auditory), 2 dual-modality target trials, and n+10 non-target trials. Jaeggl [58] and Schwelzer [39]
>70% accuracy increases n-level by 1 in the subsequent block. £50% accuracy results in decreased difficulty.

-

O Oon
L1 OO
Ny ENEn

Go/NoGo Training Task: Ss are instructed to respond as quickly and accurately as possible to cues
designated as “Go” stimuli by pressing a response button with the dominant index finger, and to withhold
responding to “NoGo” stimuli. To maintain the prepotency of Go responses, each block will include 60 Go
and 30 NoGo stimuli. Visual stimuli include combinations of four basic shapes
(circle/square/triangle/diamond) and colors (blue/yellow/orange/purple). Auditory stimuli include spoken
letters or single-digit numbers (e.g., “Six”), and are presented simultaneously with visual stimuli. For each
block, instructions will designate one modality as “dominant”, and one “subordinate”, directing appropriate
responding when rules conflict. To preclude strategy-based inattention (e.g., closed eyes) to the subordinate
modality, stimuli from the dominant modality will be absent in 30 trials. Thus,
each block will include 60 Go trials (20 corresponding; 20 conflicting; 20
subordinate cues only) and 30 NoGo trials (10 corresponding; 10 conflicting; + S
10 subordinate cues only). Instructional sets are varied for each block, ﬁ (variable)
precluding significant S-R contribution to performance. Each trial includes L

presentation of a fixation cross varying in duration from 1500-1900ms,
followed by stimulus presentation (500ms) and a variable response window.  |Fixation (15-7900ms)
Following instruction presentation, Ss complete 9 practice trials (6 Go/3 O Stimulus (300ms)
NoGo). Subject reaction times (RTs) during practice trials are used to _ _S'_x i
establish response window thresholds for subsequent task performance Fig 2.1C Training

[65], facilitating titration of difficulty to individual performance. Ss remain naive to the calibration procedure.
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Auditory feedback (250ms) is played immediately after correct (chime) or incorrect (low tone) button-press,
or at cessation of response window (buzz) to signal late responding/incorrect omission. A typical training trial
is depicted in Fig. 2.

Bias Modification Training The BM group will train using an alcohol-specific, dual-modality, approach-
avoidance task, modified from Wiers and colleagues [88]. Responses on this task result in rapid reduction or
enlargement of the visual stimuli (i.e., “zooming out/in”), consistent with “pushing” stimuli away or “pulling”
them closer. Two instructional conditions are employed throughout training. In the ‘explicit’ condition, Ss are
instructed to “push” in response to alcohol-related visual stimuli. In the ‘implicit’ condition, Ss are instructed
to respond to visual stimuli based on accompanying auditory or visual discriminatory features (e.g., chime
vs. low tone; landscape vs. portrait orientation). All alcohol-related stimuli presented in the implicit condition
are paired with discriminatory characteristics eliciting pushes. To control for the progressive difficulty utilized
in experimental training, response time thresholds will vary based on individual performance, as described
in IC training. Discrimination difficulty will also increase progressively (e.g., square vs. circle in early implicit
trials; rectangle vs. parallelogram in later trials).

Follow-up Interviews Ss will be contacted by phone at 2, 4, and 6 weeks (+/- 7 days), post-discharge. The
Project MATCH modification of the timeline follow-back (TLFB; [119]) will assess quantity and frequency of daily
substance use. The Mini Alcohol Craving Experience (MACE) questionnaire will provide a brief,
psychometrically robust measure of craving [120]. Interpersonal function and social support will be assessed
with Moos’ Health and Daily Living Scales (Part VI: “Your friends and family” [121]). Mood will be queried
with the modified Beck Depression Inventory (BDI-II; [95]) and Anxiety Index (Al; [94]). Time: <30 min/each;
Compensation: $20/each

Analysis Aim_1: Initial transfer analyses will be conducted using repeated measures multivariate GLM
(MANOVA). Three combinations of dependent variables (DVs) will be analyzed according to their putative
cognitive domains: Working Memory, Inhibitory Control, and General Executive Functions. Based on the
substantial heterogeneity in short-term recovery trajectories [31], this approach was selected in lieu of
covarying for baseline scores, to avoid inappropriate assumption of homogeneity of regression slopes. As
dictated by preliminary data analysis, MANOVA may be expanded to include potentially important covariates
(e.g., MANCOVA with sex, education, AUD severity). If initial analyses of composite scores fail to support
hypotheses regarding transfer effects, factorial GLM will be applied to individual DVs, with conservative
correction for Type 1 error. Aim_2: Linear contrasts will characterize between-group differences in
performance across training sessions. Training performance metrics include mean difficulty level, accuracy,
RT, and efficiency (speed/accuracy tradeoffs). Repeated measures generalized linear mixed models
(GLMM) will characterize relationships between training-related measures and cognitive gains. Fixed effects
will include intervention arm, training performance slopes, and their interaction. Random effects will include
parameters modeling variation between subjects (e.g., age), as appropriate. Analyses of data missing not at
random (MNAR) will be conducted. MNAR data will be handled in consultation with statistical collaborators.
Latent growth curve models will be developed to characterize relationships between individual differences
(e.g., age, education), training-related factors (i.e., training/frequency), and cognitive gains. Exploratory
Aim: GLMM analysis strategy described in Aim 2 will be extended to include functional outcomes. Fixed
effects will initially include group, time, and their interaction. Secondary analyses will incorporate training
performance, number of sessions completed, and relevant covariates, as appropriate. Time-to-relapse
analyses will be conducted using discrete-time models. Power CT meta-analyses commonly report effect
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sizes (ESs) in the medium-to-large range (e.g., [123,124]). In a dual n-back training paradigm highly similar
to the current intervention, Schweizer [59] reported ESs of .10 and .16 (partial eta squared; p-eta?) for group
by time interactions and between-group effects, respectively. In an AUD sample, Rupp [75] observed ESs of
.10-.12 (p-eta?) using DVs identical or highly similar to those utilized in the current project. Using a WM CT
approach, Houben [83] observed an ES of .16 (p-eta?) for reduced alcohol consumption. In a BM RCT, Eberl
[90] observed a .09 ES (p-eta?) for relapse reduction. Based on these reports, an estimated p-eta? value of
.10 (Cohen’s =.33) was applied to power analyses, conducted with G*Power (v3.1.9.2). Power estimates for
Aims 1 and 2 used rho=.81, calculated from averaged correlations between neurocognitive measures taken
~30 days apart in a sample of recently-detoxified AUD individuals [127]. Calculations included n=120 and
a=.05. MANOVA estimates indicated power to detect between group effects and between-within interactions
at .89 and .86, respectively. A GLM design was used to estimate power for GLMM analyses. Between and
between-within power estimates were .90 and .99 for Aim 2 analyses, respectively. Power estimates for
analysis of functional outcomes used rho=.5, n=102 (accounting for ~15% post discharge attrition), and
a=.05. Estimates for between group effects and between-within interactions were .93 and .99, respectively.
This analysis assumes no missing data for participants retained, and is thus likely an overestimate. Given
challenges associated with tracking this highly-mobile sample, analysis of required sample size to maintain
.80 power was conducted, revealing power would remain robust to loss of up to 40% of the full sample to
attrition or incomplete follow-up data.

. Possible Discomforts and Risks

Human Subjects Involvement, Characteristics, and Design Subjects (Ss) with alcohol use
disorders (AUDs) will be recruited from inpatient substance abuse treatment facilities in North
Central Florida. Our group has maintained long collaborative relationships with these facilities,
which provide private space to conduct screening & research procedures. Ss will have completed
any medical detoxification prior to screening. Following provision of written, informed consent, Ss
complete detailed questionnaires querying demographic information, general health, medical
history, affect, and personal/familial substance use. Ss continuing to meet selection criteria then
complete a brief diagnostic interview (Structured Clinical Interview for DSM-5, Research Version
[SCID-5RV)).

Selection Criteria Ss will be between 25-64 years of age, with a minimum of 10 years of education.
Ss will meet DSM-5 criteria for at least moderate AUD. Recruitment will be limited to Ss reporting
alcohol problem chronicity of 25 years; previous work indicates reports of <5 years are uncommon
in this population. Our prior work indicates that exclusion for anti-social personality disorder, past
trauma, generalized anxiety disorders, or major depressive disorder would limit generalizability of
results and compromise recruitment. Thus, measures are included to characterize associated
traits/symptomatologies, facilitating descriptive or covariate analyses. Ss will be excluded if self-
reported symptomatologies suggest probabilistic diagnoses for any psychotic disorder,
current/unremitted panic disorder, or bipolar disorder. Following screening, subjects are informed
if they meet selection criteria. To avoid biasing future selection efforts, selection criteria are not
revealed to subjects. Consistent with IRB guidance, details regarding subject exclusion are not
discussed with clinical staff, with the exceptions of suicidal ideation or intent to harm self/others.
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Endorsement of suicidal intent through incidental communication will result in immediate contact
with clinical staff. As communicated during informed consent and in ICFs, only suicidal intent or
intent to injure self/others will constitute exceptions to participant confidentiality. Neither are queried,
and would be revealed only through incidental communication.

Inclusion Criteria

Ss 25-64 years old

Minimum of 10 years of education

Meet DSM-5 criteria for at least moderate AUD
Alcohol problem chronicity of 25 years

Exclusion Criteria

- Medical histories confounding interpretation regarding change in
neuropsychological functioning (e.g. stroke)

- Meet DSM-5 criteria for current/unremitted psychotic, panic, or bipolar
disorders as determined by Structured Clinical Interview for DSM-5, Research
Version [SCID-5RV]

Based on current work, we expect to recruit a sample consisting of approximately 69% Caucasian,
28% African American, and 3% “other” or multiple races. We anticipate 7% of the sample will
endorse Hispanic ethnicity. Recruitment, compliance, and retention efforts will be supported by
financial compensation. Total possible compensation for trained groups, including screening ($20),
baseline/post-training assessments ($40 total), completion of 12 training sessions ($180 total), a
bonus for each training completed ($60 total), and 3 follow-up interviews ($60 total), is $360. Total
possible compensation for non-trained controls is $120. Retention will be enhanced by subject
tracking procedures utilized in ongoing projects, including the maintenance of detailed primary and
secondary contact information and alternate contact information. Research staff are trained in the
use of secondary/alternate contacts to re-establish communication with participants without
compromising confidentiality.

Participants are randomly assigned to one of the three active intervention arms (2 experimental; 1
active control), or a non-treated control group. The nature of cognitive training interventions
precludes blinding procedures. The use of computerized assessment tasks (i.e., lack of human
scoring vulnerable to potential bias) and participant self-report data limits risks associated with bias
in non-blinded procedures.

Sources of Materials Ss complete paper/pencil questionnaires, computerized cognitive
assessment batteries, computerized cognitive training tasks, and phone follow-up interviews. Data
collected during screening include probabilistic psychiatric diagnoses and self-reported
demographic information, general health, medical history, affect, and personal/familial substance
use histories. Data collected during training tasks includes behavioral performance data (e.g.,
reaction times); no personal identifiers or dates are included. Tablet PCs have all internet
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access/functionality removed, excepting whitelisted cloud servers for data transfer/storage.
Baseline/post-training assessments collect behavioral performance data as well as self-reported
measures of function (e.g., self-efficacy, mood). Follow-up interviews collect self-reports of
substance use, alcohol craving, affect, quality of life, and social support. None of these protocols
involve invasive techniques. No biospecimens are collected. Medical records are not accessed.
Participant data will be assigned alphanumeric codes containing no personal identifiers, and are
scored, filed, and retained in a manner designed to facilitate confidentiality. Alphanumeric codes do
not appear on ICFs, which are stored in separate, locked containers. The file linking subject names
with alphanumeric codes is password-protected and retained on an encrypted University of Florida
network. Only staff completing HIPAA, local IRB and NIH training in human research will have
access to individually identifiable subject information. Electronic data will be stored and maintained
using REDCap (Research Electronic Data Capture, Vanderbilt University), with protected health
information de-identified.

Potential Risks The primary risk is a violation of confidentiality. Disclosure of medical, substance
use, and other personal information could pose psychological, financial, or legal risks to subjects.
Although these risks are potentially serious, their likelihood is mitigated by the extensive precautions
described above, including physical and electronic security measures, use of alphanumeric codes,
removal of identifiers, and ongoing training in responsible conduct of human subjects research. This
low likelihood is reflected by the absence of any breach in confidentiality in our past or current
projects. A second risk involves potential psychological discomfort in responding to interview
questions/questionnaires, which query potentially personal or sensitive information. Research staff
are trained regarding sensitivity to these issues, and will remind participants of both the confidential
nature of the collected information and opportunity to skip questions they are not comfortable
responding to. In our past and ongoing work, no incidents related to subject discomfort in disclosing
sensitive information have occurred. A third risk involves potential fatigue associated with
assessment and training tasks. To limit this risk, assessments are limited to approximately 90
minutes, and training sessions to approximately 30-40 minutes. Both include scheduled rest breaks.

The proposed interventions are novel. There is no current “standard of care” for neurocognitive
rehabilitation in AUD. Thus, standardized alternative interventions are unavailable.

ADEQUACY OF PROTECTION AGAINST RISKS

Recruitment and Informed Consent Ss are recruited from substance abuse treatment facilities
through in-person announcements by trained research staff. Potential Ss indicate interest directly
to research staff. The study is further described to interested individuals, and contingent on their
continued interest, the informed consent process is initiated. Ss are specifically informed of risks
and protections against risks. Ss are informed that participation will not impact their clinical care.
Confidentiality is emphasized, as are explicit exceptions to confidentiality (i.e., suicidal intent, intent
to harm self/others). No deception is utilized in describing study aims or procedures. Ss are informed
IRB Project #: IRB201901330 Page 11
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of the random assignment to intervention groups. Ss may retain a full description of the study,
enabling them to review it with friends/family/peers/counselors prior to providing consent. Research
staff will be trained in informed consent procedures through local IRB, NIH, and PI-directed training.
All procedures and consent forms will be approved by the University of Florida Health Science
Center Institutional Review Board.

Protections Against Risk To protect privacy, individuals complete screening materials in an area
separate from clinical activities and without the presence of clinical staff. Materials are completed
with the instruction and aid of trained research staff. The diagnostic interview, baseline/post-
intervention assessments, and training sessions are conducted in private rooms at the treatment
facilities.

As described above, all data will be coded alphanumerically, with no personal identifiers attached.
Data are scored, filed, and retained in a manner designed to facilitate confidentiality. Alphanumeric
codes do not appear on ICFs, which are stored in separate, locked containers. To confer further
protection against risks, ICFs are specifically designed to include no references to alcohol use
disorders or treatment. The file linking subject names with alphanumeric codes is password-
protected and retained on an encrypted University of Florida network. All data collected via tablet
computers include only behavioral training performance data. No personal identifiers or dates are
included. Tablet PCs have all internet access/functionality removed, excepting whitelisted cloud
servers for data transfer/storage. Only staff completing HIPAA, local IRB and NIH training in human
research will have access to individually identifiable subject information. Ss will be further protected
by an NIH certificate of confidentiality. Subjects may withdraw at any point in screening, testing, or
training without impacting their clinical care. Adverse events are documented and reported as
described in the data safety and monitoring plan (DSMP), below.

. Possible Benefits

Although cognitive training interventions have demonstrated some benefits, and participants may
display benefits during and following training, it is not clear that these benefits apply to untrained
tasks or impact daily function during or following treatment. The project’'s examination of these
potential benefits may inform future recovery interventions for alcohol use disorder, providing
potential value to individuals with AUD and society.

. Conflict of Interest

No conflict of interest is declared.

DATA AND SAFETY MONITORING PLAN

The current project involves no acute administration of any substance. The project involves initial
screening, neurocognitive testing and repeated cognitive training using computerized tasks at inpatient
treatment facilities. This study is not a Phase Il trial, multi-site trial, or high-risk intervention, thus no
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Data Safety Monitoring Board will be utilized.

Reporting and Monitoring of Adverse Events The PI, informed by NIH, FDA, and local IRB
guidelines, will be responsible for distinguishing serious adverse events (SAEs), from non-serious
adverse events (AEs) and unanticipated problems. Every SAE and unanticipated problem will be
reported to both the University of Florida Health Science Center Institutional Review Board (IRB-01)
and the NIAAA project officer within 48 hours. In addition, a summary of all adverse events, regardless
of severity, will be submitted to both the NIAAA project officer and IRB-01 on an annual basis. Given
the nature of this project, which involves training with computerized cognitive tasks, and the rigorous
safety precautions employed by our laboratory, severe adverse events are not anticipated. All events
or unanticipated problems will be reviewed at weekly staff meetings. Should a pattern of adverse events
be detected, the protocol will be re-evaluated and amended, as appropriate. Follow-up reports for all
SAEs and unanticipated problems will be conducted. Timing and content of these reports will be
dictated the nature of the event. Initial and follow-up reports to the NIAAA project officer will be
conducted and submitted using the forms/guidelines outlined in the COMBINE Monograph Series
(DHHS Publication No. 04-5289).

Subjects will be contacted by phone at 2, 4 and 6 weeks (+/- 7 days) following discharge from treatment.
The Project MATCH modification of the timeline follow-back (TLFB) will be used to assess the quantity
and frequency of daily substance use over the period since last contact with study staff. Subjects will
be informed of NIAAA guidelines for low-risk drinking. If participants report patterns of use exceeding
these guidelines, patterns consistent with binge-drinking, or any substance abuse, they will be provided
with contact information for local alcohol/substance abuse treatment programs and community support
groups. If, during the course of the follow-up interview, subjects communicate serious psychiatric or
medical symptoms, relevant referral information and resources will be provided. All events occurring
during the course of the phone follow-ups will be handled consistent with methods described above,
including report of SAEs and unanticipated problems to the NIAAA project officer and local IRB within
48 hours.

Annual Reports Annual reports summarizing all AEs will be provided to the NIAAA project officer.
Reports will include 1) a summary of any data and safety monitoring issues that occurred since the
previous reporting period; 2) a description of any changes in the research protocol or data and safety
monitoring plan that may affect risk; and 3) all new and continuing IRB approvals.

Data Quality Assurance and Confidentiality The primary risk is a violation of confidentiality.
Participant data will be given an alphanumeric code independent of personal identifiers. The “key” to
this code will be stored securely in an encrypted, password-protected database on restricted-access
University of Florida system. All study personnel will complete IRB and NIH training in human subjects
protection and responsible conduct of research. Trained research assistants will hand-enter all data
from pencil/paper tasks and questionnaires into REDCap, with protected health information de-
identified. To ensure the quality of entered data, all data entry will be subsequently verified by another
trained research assistant. Major discrepancies will be noted and discussed at weekly staff meetings.
NIH Certificate of Confidentiality will enhance protection of data obtained throughout the project.

Pregnancy Testing Participation in the study involves only paper/pencil questionnaires, interviews,
and computerized tasks. These activities pose no specific risks to pregnant women or fetuses. Thus,
pregnancy will not be included as a selection criteria and pregnancy testing will not be conducted.

IRB Project #: IRB201901330 Page 13
Protocol Version: 2
Version Date: 12/1/2022



References

10.

11.

12.

13.

14.

15.

16.

Nahum-Shani |, Smith SN, Spring BJ, Collins LM, Witkiewitz K, Tewari A, et al. Just-in-time adaptive interventions
(JITAIs) in Mobile Health: Key components and design principles for ongoing health behavior support. Ann Behav Med.
2016. PubMed PMID: 27663578.

DeMartini KS, Fucito LM, O'Malley SS. Novel approaches to individual alcohol interventions for heavy drinking college
students and young adults. Curr Addict Rep. 2015;2(1):47-57. PubMed PMID: 26258001.

Pascual-Leone A, Grafman J, Hallett M. Procedural learning and prefrontal cortex. Ann N 'Y Acad Sci. 1995;769:61-70.
PubMed PMID: 8595044.

Bates ME, Bowden SC, Barry D. Neurocognitive impairment associated with alcohol use disorders: implications for
treatment. Exp Clin Psychopharmacol. 2002;10(3):193-212.

Nixon SJ, Prather R, Lewis B. Sex differences in alcohol-related neurobehavioral consequences. Handbook of clinical
neurology. 2014;125:253-72. PubMed PMID: 25307580.

Le Berre AP, Fama R, Sullivan EV. Executive Functions, Memory, and Social Cognitive Deficits and Recovery in Chronic
Alcoholism: A Critical Review to Inform Future Research. Alcohol Clin Exp Res. 2017;41(8):1432-43. PubMed PMID:
28618018.

Sullivan E, Harris RA, Pfefferbaum A. Alcohol's Effects on Brain and Behavior. Alcohol Res Health. 2010;33(1):127-43.

Ihara H, Berrios GE, London M. Group and case study of the dysexecutive syndrome in alcoholism without amnesia. J
Neurol Neurosurg Psychiatry. 2000;68(6):731-7. PubMed PMID: 10811696.

Loeber S, Duka T, Welzel H, Nakovics H, Heinz A, Flor H, et al. Impairment of cognitive abilities and decision making
after chronic use of alcohol: the impact of multiple detoxifications. Alcohol Alcohol. 2009;44(4):372-81. PubMed PMID:
19487491.

Kopera M, Wojnar M, Brower K, Glass J, Nowosad |, Gmaj B, et al. Cognitive functions in abstinent alcohol-dependent
patients. Alcohol. 2012;46(7):665-71. PubMed PMID: 22703992.

Pitel AL, Beaunieux H, Witkowski T, Vabret F, Guillery-Girard B, Quinette P, et al. Genuine episodic memory deficits
and executive dysfunctions in alcoholic subjects early in abstinence. Alcohol Clin Exp Res. 2007;31(7):1169-78.
PubMed PMID: 17511749.

Ambrose ML, Bowden SC, Whelan G. Working memory impairments in alcohol-dependent participants without clinical
amnesia. Alcohol Clin Exp Res. 2001;25(2):185-91. PubMed PMID: 11236831.

Oscar-Berman M, Kirkley SM, Gansler DA, Couture A. Comparisons of Korsakoff and non-Korsakoff alcoholics on
neuropsychological tests of prefrontal brain functioning. Alcohol Clin Exp Res. 2004;28(4):667-75. PubMed PMID:
15100620.

Ratti MT, Bo P, Giardini A, Soragna D. Chronic alcoholism and the frontal lobe: which executive functions are imparied?
Acta Neurol Scand. 2002;105(4):276-81. PubMed PMID: 11939939.

Noel X, Bechara A, Dan B, Hanak C, Verbanck P. Response inhibition deficit is involved in poor decision making under
risk in nonamnesic individuals with alcoholism. Neuropsychology. 2007;21(6):778-86. PubMed PMID: 17983291.

Zinn S, Stein R, Swartzwelder HS. Executive functioning early in abstinence from alcohol. Alcohol Clin Exp Res.
2004;28(9):1338-46. PubMed PMID: 15365304.

IRB Project #: IRB201901330 Page 14
Protocol Version: 2
Version Date: 12/1/2022



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

20.

30.

31.

32.

33.

Rosenbloom MJ, Pfefferbaum A. Magnetic resonance imaging of the living brain: evidence for brain degeneration
among alcoholics and recovery with abstinence. Alcohol Res Health. 2008;31(4):362-76. PubMed PMID: 23584010.

Cardenas VA, Studholme C, Meyerhoff DJ, Song E, Weiner MW. Chronic active heavy drinking and family history of
problem drinking modulate regional brain tissue volumes. Psychiatry Res. 2005;138(2):115-30. PubMed PMID:
15766635.

Pfefferbaum A, Sullivan EV, Mathalon DH, Lim KO. Frontal lobe volume loss observed with magnetic resonance imaging
in older chronic alcoholics. Alcohol Clin Exp Res. 1997;21(3):521-9. PubMed PMID: 9161613.

Goldstein RZ, Volkow ND. Dysfunction of the prefrontal cortex in addiction: neuroimaging findings and clinical
implications. Nat Rev Neurosci. 2011;12(11):652-69. PubMed PMID: 22011681.

Stavro K, Pelletier J, Potvin S. Widespread and sustained cognitive deficits in alcoholism: a meta-analysis. Addict Biol.
2013;18(2):203-13. PubMed PMID: 22264351.

Fein G, Shimotsu R, Chu R, Barakos J. Parietal gray matter volume loss is related to spatial processing deficits in long-
term abstinent alcoholic men. Alcohol Clin Exp Res. 2009;33(10):1806-14. PubMed PMID: 19645730.

Fein G, Torres J, Price LJ, Di Sclafani V. Cognitive Performance in Long-Term Abstinent Individuals. Alcohol Clin Exp
Res. 2006;30(9):1538-44.

Sullivan E, Rosenbloom M, Pfefferbaum A. Pattern of Motor and Cognitive Deficits in Detoxified Alcoholic Men. Alcohol
Clin Exp Res. 2000;24(5):611-21.

Pitel AL, Rivier J, Beaunieux H, Vabret F, Desgranges B, Eustache F. Changes in the episodic memory and executive
functions of abstinent and relapsed alcoholics over a 6-month period. Alcohol Clin Exp Res. 2009;33(3):490-8. PubMed
PMID: 19120052.

Cordovil De Sousa Uva M, Luminet O, Cortesi M, Constant E, Derely M, De Timary P. Distinct effects of protracted
withdrawal on affect, craving, selective attention and executive functions among alcohol-dependent patients. Alcohol
Alcohol. 2010;45(3):241-6. PubMed PMID: 20207627.

Fabian MS, Parsons OA. Differential improvement of cognitive functions in recovering alcoholic women. J Abnorm
Psychol. 1983;92(1):87-95. PubMed PMID: 6833638.

Glenn S, Parsons OA, Sinha R. Assessment of recovery of electrophysiological and neuropsychological functions in
chronic alcoholics. Biol Psychiatry. 1994;36(7):443-52. PubMed PMID: 7811840.

Rosenbloom MJ, Pfefferbaum A, Sullivan EV. Recovery of short-term memory and psychomotor speed but not postural
stability with long-term sobriety in alcoholic women. Neuropsychology. 2004;18(3):589-97. PubMed PMID: 15291737.

Bates ME, Voelbel GT, Buckman JF, Labouvie EW, Barry D. Short-term neuropsychological recovery in clients with
substance use disorders. Alcohol Clin Exp Res. 2005;29(3):367-77. PubMed PMID: 15770112.

Bates ME, Buckman JF, Voelbel GT, Eddie D, Freeman J. The mean and the individual: integrating variable-centered
and person-centered analyses of cognitive recovery in patients with substance use disorders. Front Psychiatry.
2013;4:177. PubMed PMID: 24399976.

Smith DE, McCrady BS. Cognitive impairment among alcoholics: impact on drink refusal skill acquisition and treatment
outcome. Addict Behav. 1991;16(5):265-74. PubMed PMID: 1663696.

Kiluk BD, Nich C, Carroll KM. Relationship of cognitive function and the acquisition of coping skills in computer assisted
treatment for substance use disorders. Drug Alcohol Depend. 2011;114(2-3):169-76. PubMed PMID: 21050679.

IRB Project #: IRB201901330 Page 15
Protocol Version: 2
Version Date: 12/1/2022



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Becker JT, Jaffe JH. Impaired memory for treatment-relevant information in inpatient men alcoholics. J Stud Alcohol.
1984;45(4):339-43. PubMed PMID: 6482437.

Sanchez-Craig M, Walker K. Teaching coping skills to chronic alcoholics in a coeducational halfway house: I.
Assessment of programme effects. Br J Addict. 1982;77(1):35-50. PubMed PMID: 6952914.

Teichner G, Horner MD, Roitzsch JC, Herron J, Thevos A. Substance abuse treatment outcomes for cognitively
impaired and intact outpatients. Addict Behav. 2002;27(5):751-63. PubMed PMID: 12201382.

Godding PR FJ, Schmitz JM, Seville JL, Parisi SA. Discriminative utility of a brief cognitive status assessment with
alcoholics and the impact of cognitive status on acquisition of treatment-relevant information. Psychology of Addictive
Behaviors. 1992;6(1):34-40.

Bates ME, Pawlak AP, Tonigan JS, Buckman JF. Cognitive impairment influences drinking outcome by altering
therapeutic mechanisms of change. Psychol Addict Behav. 2006;20(3):241-53. PubMed PMID: 16938062.

Le Berre AP, Vabret F, Cauvin C, Pinon K, Allain P, Pitel AL, et al. Cognitive barriers to readiness to change in alcohol-
dependent patients. Alcohol Clin Exp Res. 2012;36(9):1542-9. PubMed PMID: 22458335.

Buckman JF, Bates ME, Morgenstern J. Social support and cognitive impairment in clients receiving treatment for
alcohol- and drug-use disorders: a replication study. J Stud Alcohol Drugs. 2008;69(5):738-46. PubMed PMID:
18781249.

Constantinidis C, Klingberg T. The neuroscience of working memory capacity and training. Nat Rev Neurosci.
2016;17(7):438-49. PubMed PMID: 27225070.

Westerberg H, Jacobaeus H, Hirvikoski T, Clevberger P, Ostensson ML, Bartfai A, et al. Computerized working memory
training after stroke--a pilot study. Brain Inj. 2007;21(1):21-9. PubMed PMID: 17364516.

Salminen T, Strobach T, Schubert T. On the impacts of working memory training on executive functioning. Front Hum
Neurosci. 2012;6:166. PubMed PMID: 22685428.

Owen AM, Hampshire A, Grahn JA, Stenton R, Dajani S, Burns AS, et al. Putting brain training to the test. Nature.
2010;465(7299):775-8. PubMed PMID: 20407435.

Sofuoglu M, DeVito EE, Waters AJ, Carroll KM. Cognitive enhancement as a treatment for drug addictions.
Neuropharmacology. 2013;64:452-63. PubMed PMID: 22735770.

Verdejo-Garcia A. Cognitive training for substance use disorders: Neuroscientific mechanisms. Neurosci Biobehav Rev.
2016;68:270-81. PubMed PMID: 27236041.

Bickel WK, Moody L, Quisenberry A. Computerized Working-Memory Training as a Candidate Adjunctive Treatment for
Addiction. Alcohol Res. 2014;36(1):123-6. PubMed PMID: 26259006.

Klingberg T. Training and plasticity of working memory. Trends Cogn Sci. 2010;14(7):317-24. PubMed PMID:
20630350.

Greenwood PM, Parasuraman R. The mechanisms of far transfer from cognitive training: Review and hypothesis.
Neuropsychology. 2016;30(6):742-55. PubMed PMID: 26569030.

Conway AR, Kane MJ, Engle RW. Working memory capacity and its relation to general intelligence. Trends Cogn Sci.
2003;7(12):547-52. PubMed PMID: 14643371.

Jeneson A, Squire LR. Working memory, long-term memory, and medial temporal lobe function. Learn Mem.
2012;19(1):15-25. PubMed PMID: 22180053.

IRB Project #: IRB201901330 Page 16
Protocol Version: 2
Version Date: 12/1/2022



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Constantinidis C, Procyk E. The primate working memory networks. Cogn Affect Behav Neurosci. 2004;4(4):444-65.
PubMed PMID: 15849890.

Dahlin E, Nyberg L, Backman L, Neely AS. Plasticity of executive functioning in young and older adults: immediate
training gains, transfer, and long-term maintenance. Psychol Aging. 2008;23(4):720-30. PubMed PMID: 19140643.

Bickel WK, Yi R, Landes RD, Hill PF, Baxter C. Remember the future: working memory training decreases delay
discounting among stimulant addicts. Biol Psychiatry. 2011;69(3):260-5. PubMed PMID: 20965498.

Schmiedek F, Lovden M, Lindenberger U. Hundred Days of Cognitive Training Enhance Broad Cognitive Abilities in
Adulthood: Findings from the COGITO Study. Front Aging Neurosci. 2010;2. PubMed PMID: 20725526.

Jaeggi SM, Buschkuehl M, Jonides J, Perrig WJ. Improving fluid intelligence with training on working memory.
Proceedings of the National Academy of Sciences. 2008;105(19):6829-33.

Witt M. School based working memory training: Preliminary finding of improvement in children's mathematical
performance. Adv Cogn Psychol. 2011;7:7-15. PubMed PMID: 21818243.

Chein JM, Morrison AB. Expanding the mind's workspace: training and transfer effects with a complex working memory
span task. Psychon Bull Rev. 2010;17(2):193-9. PubMed PMID: 20382919.

Schweizer S, Hampshire A, Dalgleish T. Extending brain-training to the affective domain: increasing cognitive and
affective executive control through emotional working memory training. PLoS One. 2011;6(9):e24372. PubMed PMID:
21949712.

Smith JL, Mattick RP, Jamadar SD, Iredale JM. Deficits in behavioural inhibition in substance abuse and addiction: a
meta-analysis. Drug Alcohol Depend. 2014;145:1-33. PubMed PMID: 25195081.

Lawrence AJ, Luty J, Bogdan NA, Sahakian BJ, Clark L. Impulsivity and response inhibition in alcohol dependence and
problem gambling. Psychopharmacology (Berl). 2009;207(1):163-72. PubMed PMID: 19727677.

Bowden-Jones H, McPhillips M, Rogers R, Hutton S, Joyce E. Risk-taking on tests sensitive to ventromedial prefrontal
cortex dysfunction predicts early relapse in alcohol dependency: a pilot study. J Neuropsychiatry Clin Neurosci.
2005;17(3):417-20. PubMed PMID: 16179667.

Manuel AL, Bernasconi F, Spierer L. Plastic modifications within inhibitory control networks induced by practicing a
stop-signal task: an electrical neuroimaging study. Cortex. 2013;49(4):1141-7. PubMed PMID: 23313010.

Berkman ET, Kahn LE, Merchant JS. Training-induced changes in inhibitory control network activity. J Neurosci.
2014;34(1):149-57. PubMed PMID: 24381276.

Hartmann L, Sallard E, Spierer L. Enhancing frontal top-down inhibitory control with Go/NoGo training. Brain Struct
Funct. 2016;221(7):3835-42. PubMed PMID: 26459141.

Chavan CF, Mouthon M, Draganski B, van der Zwaag W, Spierer L. Differential patterns of functional and structural
plasticity within and between inferior frontal gyri support training-induced improvements in inhibitory control proficiency.
Hum Brain Mapp. 2015;36(7):2527-43. PubMed PMID: 25801718.

Jaeggi SM, Buschkuehl M, Jonides J, Shah P. Short- and long-term benefits of cognitive training. Proc Natl Acad Sci U
S A. 2011;108(25):10081-6. PubMed PMID: 21670271.

Holmes J, Gathercole SE, Dunning DL. Adaptive training leads to sustained enhancement of poor working memory in
children. Dev Sci. 2009;12(4):F9-15. PubMed PMID: 19635074.

IRB Project #: IRB201901330 Page 17
Protocol Version: 2
Version Date: 12/1/2022



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Maraver MJ, Bajo MT, Gomez-Ariza CJ. Training on Working Memory and Inhibitory Control in Young Adults. Front
Hum Neurosci. 2016;10:588. PubMed PMID: 27917117.

Lilienthal L, Tamez E, Shelton JT, Myerson J, Hale S. Dual n-back training increases the capacity of the focus of
attention. Psychon Bull Rev. 2013;20(1):135-41. PubMed PMID: 23184506.

Bell MD, Vissicchio NA, Weinstein AJ. Cognitive Training and Work Therapy for the Treatment of Verbal Learning and
Memory Deficits in Veterans With Alcohol Use Disorders. J Dual Diagn. 2016;12(1):83-9. PubMed PMID: 26828571.

Smith GE, Housen P, Yaffe K, Ruff R, Kennison RF, Mahncke HW, et al. A cognitive training program based on
principles of brain plasticity: results from the Improvement in Memory with Plasticity-based Adaptive Cognitive Training
(IMPACT) study. J Am Geriatr Soc. 2009;57(4):594-603. PubMed PMID: 19220558.

Anguera JA, Boccanfuso J, Rintoul JL, Al-Hashimi O, Faraji F, Janowich J, et al. Video game training enhances cognitive
control in older adults. Nature. 2013;501(7465):97-101. PubMed PMID: 24005416.

Klingberg T, Forssberg H, Westerberg H. Training of working memory in children with ADHD. J Clin Exp Neuropsychol.
2002;24(6):781-91. PubMed PMID: 12424652.

Rupp Cl, Kemmler G, Kurz M, Hinterhuber H, Fleischhacker WW. Cognitive remediation therapy during treatment for
alcohol dependence. J Stud Alcohol Drugs. 2012;73(4):625-34. PubMed PMID: 22630801.

Stepankova H, Lukavsky J, Buschkuehl M, Kopecek M, Ripova D, Jaeggi SM. The malleability of working memory and
visuospatial skills: a randomized controlled study in older adults. Dev Psychol. 2014;50(4):1049-59. PubMed PMID:
24219314.

Jaeggi SM, Buschkuehl M, Shah P, Jonides J. The role of individual differences in cognitive training and transfer. Mem
Cognit. 2014;42(3):464-80. PubMed PMID: 24081919.

Prins PJ, Dovis S, Ponsioen A, ten Brink E, van der Oord S. Does computerized working memory training with game
elements enhance motivation and training efficacy in children with ADHD? Cyberpsychol Behav Soc Netw.
2011;14(3):115-22. PubMed PMID: 20649448.

Katz B, Jaeggi S, Buschkuehl M, Stegman A, Shah P. Differential effect of motivational features on training
improvements in school-based cognitive training. Front Hum Neurosci. 2014;8:242. PubMed PMID: 24795603.

Anguera JA, Bernard JA, Jaeggi SM, Buschkuehl M, Benson BL, Jennett S, et al. The effects of working memory
resource depletion and training on sensorimotor adaptation. Behav Brain Res. 2012;228(1):107-15. PubMed PMID:
22155489.

Redick TS, Shipstead Z, Harrison TL, Hicks KL, Fried DE, Hambrick DZ, et al. No evidence of intelligence improvement
after working memory training: a randomized, placebo-controlled study. J Exp Psychol Gen. 2013;142(2):359-79.
PubMed PMID: 22708717.

Gamito P, Oliveira J, Lopes P, Brito R, Morais D, Silva D, et al. Executive functioning in alcoholics following an mHealth
cognitive stimulation program: randomized controlled trial. J Med Internet Res. 2014;16(4):e102. PubMed PMID:
24742381.

Houben K, Wiers RW, Jansen A. Getting a grip on drinking behavior: training working memory to reduce alcohol abuse.
Psychol Sci. 2011;22(7):968-75. PubMed PMID: 21685380.

Stacy AW, Wiers RW. Implicit cognition and addiction: a tool for explaining paradoxical behavior. Annu Rev Clin Psychol.
2010;6:551-75. PubMed PMID: 20192786.

IRB Project #: IRB201901330 Page 18
Protocol Version: 2
Version Date: 12/1/2022



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Fadardi JS, Cox WM. Reversing the sequence: reducing alcohol consumption by overcoming alcohol attentional bias.
Drug Alcohol Depend. 2009;101(3):137-45. PubMed PMID: 19193499.

Noel X, Van der Linden M, d'Acremont M, Bechara A, Dan B, Hanak C, et al. Alcohol cues increase cognitive impulsivity
in individuals with alcoholism. Psychopharmacology (Berl). 2007;192(2):291-8. PubMed PMID: 17279375.

Schoenmakers TM, de Bruin M, Lux IF, Goertz AG, Van Kerkhof DH, Wiers RW. Clinical effectiveness of attentional
bias modification training in abstinent alcoholic patients. Drug Alcohol Depend. 2010;109(1-3):30-6. PubMed PMID:
20064698.

Wiers RW, Rinck M, Dictus M, van den Wildenberg E. Relatively strong automatic appetitive action-tendencies in male
carriers of the OPRM1 G-allele. Genes Brain Behav. 2009;8(1):101-6. PubMed PMID: 19016889.

Wiers RW, Eberl C, Rinck M, Becker ES, Lindenmeyer J. Retraining automatic action tendencies changes alcoholic
patients' approach bias for alcohol and improves treatment outcome. Psychol Sci. 2011;22(4):490-7. PubMed PMID:
21389338.

Eberl C, Wiers RW, Pawelczack S, Rinck M, Becker ES, Lindenmeyer J. Approach bias modification in alcohol
dependence: do clinical effects replicate and for whom does it work best? Dev Cogn Neurosci. 2013;4:38-51. PubMed
PMID: 23218805.

Lewis B, Hoffman LA, Nixon SJ. Sex differences in drug use among polysubstance users. Drug Alcohol Depend.
2014;145:127-33. PubMed PMID: 25454410.

Gilbertson R, Boissoneault J, Prather R, Nixon SJ. Nicotine effects on immediate and delayed verbal memory after
substance use detoxification. J Clin Exp Neuropsychol. 2011;33(6):609-18.

Lewis B, Hoffman L, Garcia CC, Nixon SJ. Race and socioeconomic status in substance use progression and treatment
entry. J Ethn Subst Abuse. 2017:1-17. PubMed PMID: 28846065.

Spielberger CD. Manual for State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press; 1983.

Beck AT, Steer RA, Brown GK. Beck Depression Inventory, Second Edition. San Antonio: The Psychological
Corporation; 1996.

Lewis B, Nixon SJ. Characterizing gender differences in treatment seekers. Alcohol Clin Exp Res. 2014;38(1):275-84.
PubMed PMID: 23930695.

Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom Test for Nicotine Dependence: a revision
of the Fagerstrom Tolerance Questionnaire. Br J Addict. 1991;86(9):1119-27. PubMed PMID: 1932883.

Mann RE, Sobell LC, Sobell MB, Pavan D. Reliability of a family tree questionnaire for assessing family history of alcohol
problems. Drug Alcohol Depend. 1985;15(1-2):61-7. PubMed PMID: 4017879.

Miller WR, Tonigan JS, Longabaugh R, National Institute on Alcohol Abuse and Alcoholism (U.S.). The drinker inventory
of consequences (DrInC): an instrument for assessing adverse consequences of alcohol abuse: test manual. Rockville,
Md.: U.S. Dept. of Health and Human Services, Public Health Service, National Institutes of Health, National Institute
on Alcohol Abuse and Alcoholism; 1995. ix, 94 p. p.

First MB WJ, Karg RS, Spitzer RL. Structured Clinical Interview for DSM-5 -- Research Version (SCID-5 for DSM-5,
Research Version; SCID-5-RV). Arlington, VA: American Psychiatric Association; 2015.

Reitan RM. The relation of the trail making test to organic brain damage. J Consult Psychol. 1955;19(5):393-4.
Wechsler D. Weschler Adult Intelligence Scale-lll. San Antonia, TX: Psychological Corporation; 1997.

IRB Project #: IRB201901330 Page 19
Protocol Version: 2
Version Date: 12/1/2022



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

Bilker WB, Hansen JA, Brensinger CM, Richard J, Gur RE, Gur RC. Development of abbreviated nine-item forms of the
Raven's standard progressive matrices test. Assessment. 2012;19(3):354-69. PubMed PMID: 22605785.

Heaton RK. Wisconsin Card Sorting Test Manual. Odessa, FL: Psychological Assessment Resources; 1981.
Sternberg S. High-speed scanning in human memory. Science. 1966;153(736):652-4.
Wechsler D. Wechsler Adult Intelligence Scale--Revised: Manual. New York: The Psychological Corporation; 1981.

Alloway TP. Working memory, reading, and mathematical skills in children with developmental coordination disorder.
Journal of experimental child psychology. 2007;96(1):20-36. PubMed PMID: 17010988.

Kirchner WK. Age differences in short-term retention of rapidly changing information. J Exp Psychol. 1958;55(4):352-8.
PubMed PMID: 13539317.

Fillmore MT. Reliability of a computerized assessment of psychomotor performance and its sensitivity to alcohol-
induced impairment. Percept Mot Skills. 2003;97(1):21-34. PubMed PMID: 14604019.

Preston SD, Stansfield RB. | know how you feel: task-irrelevant facial expressions are spontaneously processed at a
semantic level. Cogn Affect Behav Neurosci. 2008;8(1):54-64. PubMed PMID: 18405046.

Stroop JR. Studies of interference in serial verbal reactions. Journal of Experimental Psychology. 1935;18:643-62.
PubMed PMID: ISI:000188522600055.

Gray JC, Amlung MT, Acker JD, Sweet LH, MacKillop J. Item-based analysis of delayed reward discounting decision
making. Behav Processes. 2014;103:256-60. PubMed PMID: 24440196.

Johnsen BH LJ, Cox WM, Vaksdal A, Hugdahl K. Alcoholic Subjects' Attentional Bias in the Processing of Alcohol-
Related Words. Psychol Addict Behav. 1994;8(2):111-5.

Wiers RW, van Woerden N, Smulders FT, de Jong PJ. Implicit and explicit alcohol-related cognitions in heavy and light
drinkers. J Abnorm Psychol. 2002;111(4):648-58. PubMed PMID: 12428778.

Brockmyer JH, Fox CM, Curtiss KA, McBroom E, Burkhart KM, Pidruzny JN. The development of the Game
Engagement Questionnaire: A measure of engagement in video game-playing. Journal of Experimental Social
Psychology. 2009;45(4):624-34.

Beauchamp KG, Kahn LE, Berkman ET. Does inhibitory control training transfer?: behavioral and neural effects on an
untrained emotion regulation task. Social cognitive and affective neuroscience. 2016;11(9):1374-82. PubMed PMID:
27217106.

Aron AR, Poldrack RA. The cognitive neuroscience of response inhibition: relevance for genetic research in attention-
deficit/hyperactivity disorder. Biol Psychiatry. 2005;57(11):1285-92. PubMed PMID: 15950000.

Verbruggen F, Logan GD. Automatic and controlled response inhibition: associative learning in the go/no-go and stop-
signal paradigms. J Exp Psychol Gen. 2008;137(4):649-72. PubMed PMID: 18999358.

Sobell LC, Sobell, M.B. Timeline Followback user's guide: a Calendar method for assessing alcohol and drug use.
Toronto, Ontario, Canada: Addiction Research foundation; 1996.

Coates JM, Gullo MJ, Feeney GF, Kavanagh DJ, Young RM, Dingle GA, et al. The Mini Alcohol Craving Experience
Questionnaire: Development and Clinical Application. Alcohol Clin Exp Res. 2017;41(1):156-64. PubMed PMID:
28019645.

IRB Project #: IRB201901330 Page 20
Protocol Version: 2
Version Date: 12/1/2022



121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Moos RH, Cronkite RC, Finney JW. Health and Daily Living Form Manual. 2nd ed. Menlo Park, CA: Mind Garden, Inc;
1990.

Heuchert JP, McNair DM. Profile of mood states, POMS-2. Multi-Health Systems Inc, North Tonawanda, NY. 2012.

Karbach J, Verhaeghen P. Making working memory work: a meta-analysis of executive-control and working memory
training in older adults. Psychol Sci. 2014;25(11):2027-37. PubMed PMID: 25298292.

Melby-Lervag M, Hulme C. Is working memory training effective? A meta-analytic review. Dev Psychol. 2013;49(2):270-
91. PubMed PMID: 22612437.

McCuller WJ, Sussman S, Holiday K, Craig S, Dent CW. Tracking procedures for locating high-risk youth. Eval Health
Prof. 2002;25(3):345-62. Pubmed PMID: 12229073.

Hunt WA, Barnett LW, Branch LG. Relapse Rates in Addiction Programs. J Clin Psych. 1971;27:455-456. PMID
5115648.

Lewis B, Merlo LJ, Greene W, Nixon SJ. Safety and feasibility of memantine administration among inpatient treatment-
seekers. Presented at the Annual Meeting of the Research Society on Alcoholism; 2017 June; Denver, CO. Abstract
published in Alcohol Clin Exp Res. 2017 41(Suppl1):146A.

Manning V, Staiger PK, Hall K, Garfield JB, Flaks G, Leung D, hughes LK, Lum JA, Lubman DI, Verdejo-Garcia A.
Cognitive bias modification during inpatient alcohol detoxification reduces early relapse: A randomized controlled trial.
Alcohol Clin Exp Res. 2016;40(9):2011-19. PubMed PMID: 27488392.

Brooks SJ, Wiemerslage L, Burch KH, Maiorana SJ, Cocolas E, Schioth HB, Kamaloodien K, Stein DJ. The impact of
cognitive training in substance use disorder: the effect of working memory training on impulse control in
methamphetamine users. Psychopharmacology. 2017;234:1911-21. Pubmed PMID: 28324119.

Marceau EM, Berry Jm Lunn J, Kelly PJ, Solowij N. Cognitive remediation improves executive functions, self-regulation
and quality of life in residents of a substance use disorder therapeutic community. Drug Alcohol Depend. 2017;178:150-
58. Pubmed PMID: 28651150.

Snider SE, Deshpande HU, Lisinski JM, Koffarnus MN, LaConte SM, Bickel WK. Working memory training improves
alcohol users’ episodic future thinking: a rate-dependent analysis. Biol Psychiatry Cogn Neurosci Neuroimaging.
2018;3(2):160-67. Pubmed PMID: 29529411.

Bagby, R. M., Taylor, G. J., & Parker, J. D. The Twenty-item Toronto Alexithymia Scale--1l. Convergent, discriminant,
and concurrent validity. Journal of Psychosomatic Research, 1994: 38(1), 33-40.

Barkham, M., Hardy, G. E., & Startup, M. The 1IP-32: a short version of the Inventory of Interpersonal Problems. British
Journal of Clinical Psychology, 1996: 35(1), 21-35.

Cyders, M. A., Littlefield, A. K., Coffey, S., & Karyadi, K. A. Examination of a Short Version of the UPPS-P Impulsive
Behavior Scale. Addictive Behaviors, 2014: 39(9), 1372-1376.

Gratz, K. L., & Roemer, L. Multidimensional assessment of emotion regulation and dysregulation: Development, factor
structure, and initial validation of the difficulties in emotion regulation scale. Journal of Psychopathology and Behavioral
Assessment, 2004: 26(1), 41-54.

Heather, N., & Honekopp, J. A revised edition of the Readiness to Change Questionnaire [Treatment Version]. Addiction
Research & Theory, 2008: 16(5), 421-433.

Kessels, R. P., van Zandvoort, M. J., Postma, A., Kappelle, L. J., & de Haan, E. H. The Corsi Block-Tapping Task:
standardization and normative data. Applied Neuropsychology, 2000: 7(4), 252-258.

IRB Project #: IRB201901330 Page 21
Protocol Version: 2
Version Date: 12/1/2022



138. McKiernan, P., Cloud, R., Patterson, D. A., Wolf Adelv Unegv Waya, S., Golder, S., & Besel, K. Development of a Brief
Abstinence Self-Efficacy Measure. J Soc Work Pract Addict, 2011: 11(3), 245-253.

139. Prins, A., Bovin, M. J., Kimerling, R., Kaloupek, D. G., Marx, B. P., Pless Kaiser, A., & Schnurr, P. P. Primary Care
PTSD Screen for DSM-5 (PC-PTSD-5). 2015

140. Schwarzer, R., & Jerusalem, M. Generalized Self-Efficacy scale. In J. Weinman, S. Wright, & M. Johnston (Eds.),
Measures in health psychology: a user's portfolio / (pp. 35-37). 1995 Windsor, UK: NFER-NELSON.

141.Boissoneault J., Lewis B. & Nixon S.J. Characterizing chronic pain and alcohol use trajectory among treatment-seeking
alcoholics. Alcohol 2019: 75, 47-54.

142.Teitelbaum, S. Treatment Attitudes Questionnaire. Personal communication. 2019

IRB Project #: IRB201901330 Page 22
Protocol Version: 2
Version Date: 12/1/2022



