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Abstract

Background—Attentional bias (i.e., differences in reaction time between drug and neutral cues) 

has been associated with a variety of drug-use behaviors (e.g., craving, abstinence) and reduction 

of bias may ultimately reduce use.

Objective—The current study examined whether attentional bias modification therapy (ABMT) 

reduced the frequency of drug use behaviors in individuals with cocaine use disorder (CUD).

Method—Participants (n= 37) were randomly assigned to ABMT or control therapy, which 

systematically varied how frequently probes replaced neutral (ABMT = 100%; control = 50%) 

relative to drug stimuli. Each intervention included five training sessions comprising a total of 

2640 trials over 4 weeks. Clinical assessments occurred at baseline, post-intervention, 2 weeks and 

3 months post-treatment.

Results—There were no baseline differences between groups on drug-use behaviors or other 

clinical measures. Contrary to predictions, both groups exhibited slower rather than faster reaction 

times for cocaine stimuli (p = 0.005) at baseline, with no relationship between bias and baseline 

measures of drug-use behavior.

Conclusions—ABMT was not more effective than our control at reducing attentional bias, 

reducing craving or changing other drug use behaviors. Current results suggest additional 

replication studies are needed to assess ABMT’s efficacy in reducing drug-use behaviors in CUD.
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Introduction

Cocaine use disorder (CUD) is associated with significant individual and societal costs with 

few known effective treatments (1). During the development of a substance use disorder 

(SUD), drug cues become progressively more emotionally salient with repeated drug use 

through classical conditioning (2). An increase in salience typically results in changes in 

how each individual selectively attends to drug cues relative to other stimuli. It has been 

hypothesized that this bias in selective attention directly increases drug craving and/or use 

through automatic processes (3–6). Although the degree of attentional bias has been 

associated with treatment outcome in both alcohol and cannabis use disorders (7, 8), current 

findings in CUD are mixed (7, 9).

In research settings, attentional bias is behaviorally measured through reaction time 

differences between drug and neutral stimuli, with the direction of the bias effect partially 

determined by the experimental paradigm. Attentional bias is therefore a non-specific term 

that has been used to describe both faster (i.e., facilitation) and slower (i.e., interference) 

reaction times for drug relative to neutral stimuli. For example, slower response times for 

drug relative to neutral cues (hereafter referred to as interference) during a Stroop task 

represents a common measure of attentional bias (3, 7, 10–13). Several studies demonstrate 

greater interference for cocaine cues in CUD relative to healthy controls during drug Stroop 

tasks (10, 14–16). Greater interference for cocaine cues has been associated with craving 

(14, 17), and is elevated when users are more tempted to use (13). However, other studies 

have reported greater interference in treatment-seeking relative to non-treatment-seeking 

CUD patients during a Stroop task, even though treatment seekers reported less experience 

using cocaine (12).

Attentional bias can also be measured during visual probe tasks, during which a probe 

appears in close spatial proximity to either drug or neutral stimuli (18–21). In the context of 

this task, response times are faster for probes near drug-related relative to neutral stimuli 

(hereafter referred to as facilitation), typically increasing as a function of the duration that 

cues are displayed. Facilitation has been observed in other SUD (21–25). However, the only 

study comparing CUD relative to healthy controls during a visual probe task reported 

interference for cocaine stimuli (26).

A variety of cognitive bias modification therapies have recently been proposed as potential 

treatments for SUD (27). For example, attentional bias modification training (ABMT) 

attempts to involuntarily shift bias away from drug cues as a mechanism for reducing use 

(18, 20, 21, 28). This is typically accomplished by having probes replace neutral rather than 

drug stimuli on all trials in the visual probe task, theoretically retraining individuals to 

disengage their attention away from drug stimuli. ‘Active’ training has been demonstrated to 

result in decreased attentional bias to alcohol cues relative to neutral cues (as measured by 

reduced facilitation during a visual probe task or reduced interference during a drug Stroop 
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task) in both heavy drinkers (19, 20, 24) and individuals with alcohol use disorder (AUD; 

21) dependent on the direction of training. In addition, ABMT resulted in significantly 

longer relapse times in individuals with AUD, but showed no significant effects on craving 

(21). Related trainings designed to increase control of distraction by alcohol cues (Alcohol 

Attention Control Training Program) also decreased alcohol use in hazardous and harmful 

drinkers for up to 3 months compared to a wait list control group (29). However, no 

differences between active and control training were recently observed when treatment was 

administered over the internet in AUD (30). To our knowledge, ABMT has not been 

investigated as a treatment for CUD.

The current study randomized 40 treatment-seeking CUD to either ABMT or a control 

therapy group while concurrently monitoring cocaine usage, craving and withdrawal 

symptoms. Based on previous work, we hypothesized that CUD would exhibit facilitation 

(reaction time for neutral > cocaine stimuli) at longer inter-stimulus intervals during a visual 

probe task at baseline. We also hypothesized that participants in the ABMT arm would show 

decreased attentional bias to cocaine cues (i.e. decreased facilitation during the visual probe 

task), decreased cocaine use and craving and longer time to relapse relative to the control 

group following intervention.

Methods

Participants

Forty adult participants (25 males; 37.8 ± 10.9 years of age) with a confirmed diagnosis of 

CUD participated in the study. Participants 1) between 18–55 years old, 2) self-reporting 

cocaine use in at least 4 of the prior 30 days, 3) seeking treatment and 4) not already in 

active treatment were included. Participants with self-reported history of major neurological 

disorder, medical condition, bipolar or schizophrenia spectrum disorder, contraindications 

for magnetic resonance imaging, pregnancy, or active legal problems with potential for 

incarceration were excluded. Preferred routes for cocaine administration included snorting 

(40.5%), smoking (51.4%) and intravenous use (5.4%). Drug screening (Integrated E-Z Split 

Key Cup II Drug Test) was performed on all visits. All participants completed a single 

therapeutic session of motivational interviewing to eliminate ethical concerns of non-

treatment in the control group. Motivational interviewing has previously been shown to 

decrease cocaine use (31) and improve treatment retention (32).

Participants were then informed that they would be randomly assigned to an experimental 

therapy (ABMT) or control therapy. The initial assessment of AB occurred approximately 

10 days post-consent/motivational interviewing session, followed by post-intervention 

assessments at the final treatment session (28 days after initial assessment), and follow-ups 

at approximately two weeks (short-term; 42 days) and at three months (long-term; 112 

days). Neuroimaging data collected at baseline and post-intervention will be presented in a 

separate publication (see Table 1). Informed consent was obtained from all study 

participants, and the study was approved by the University of New Mexico Health Sciences 

Center.
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One participant was eliminated due to poor behavioral performance on the AB task, 

resulting in 37 baseline assessments of AB (ABMT = 19; control = 18). Overall study 

retention was excellent, with only mild levels of attrition occurring at post-intervention 

(ABMT = 18; control = 16), short-term (ABMT = 18; control = 15) and long-term (ABMT = 

17; control = 14) assessments. There were no significant differences (all p’s > 0.10) on 

primary outcome measures (cocaine craving, usage or withdrawal, or measures of attentional 

bias) at baseline for study completers (N = 31) versus non-completers (N = 6).

Clinical Assessment

Participants completed the Treatment Review Questionnaire, the Fagerstrom Test for 

Nicotine Dependence (33), the Alcohol Use Disorders Identification Test (34), the Cocaine 

Craving Questionnaire (Brief-NOW and Brief-GENERAL forms; 35), the Cocaine Selective 

Severity Assessment (36), the Severity of Dependence Scale (37) and the Structured Clinical 

Interview for DSM Disorders I Module E (38) for substance abuse and dependence. The 

Timeline Followback calendar (TLFB; 39) was used to determine self-reported cocaine, 

alcohol, and marijuana usage for all participants, as well as for any other self-reported drugs 

of use or as follow-up for positive urine screens. Participants were asked to refrain from 

smoking for one hour prior to each visit.

Self-reported percent days of cocaine use (primary outcome variable) was calculated for 

baseline (30 days prior to visit 2), post-intervention (between visits 2 and 7) short-term 

follow-up (between visits 7 and 8) and long-term follow-up (visit 8 to visit 9) phases, 

normalizing for the total number of days in each interval. The secondary outcome measure 

was time to relapse, defined as first reported usage of cocaine following the end of visit 7 

(capped at 84 days for 12 treatment weeks). Finally, The Barratt Impulsiveness Scale (40), 

the Edinburgh Handedness Inventory (41), the Beck Depression Inventory (42), the State-

Trait Anxiety Inventories (43, 44) and The Wechsler Test of Adult Reading (45) addressed 

potential confounding variables across groups (see Table 2).

ABMT Task

The current task was largely adapted from previous ABMT studies (21). During baseline, all 

participants were presented with picture pairs (Figure 1A) depicting cocaine/neutral stimulus 

(96 trials) or a neutral/neutral stimulus pairs (40 trials) using Presentation software. As 

depicted in Figure 1, cocaine and neutral stimuli were equivalent in size and visual angle, 

and generally matched for overall color and content. Stimuli were pseudo-randomly 

presented on either side of a fixation cross, with a total of 12 unique cocaine/neutral stimulus 

pairs (presented 8 times) and 16 unique neutral/neutral stimulus pairs. The stimulus pairs 

were displayed (Figure 1C) for either 200 (speed detection trials) or 500 (difficulty to 

disengage trials) ms at equal frequencies. The stimulus pairs were immediately replaced by a 

probe (arrow). The longer duration permitted the purposeful allocation of attentional 

resources to the cue’s spatial location (46). Participants classified the direction of the probe 

as quickly as possible with their right hand (index finger = up; middle finger = down). 

Attentional bias was measured for each stimulus duration by subtracting the median 

response time for cocaine trials (e.g., probe replaced cocaine stimulus) from neutral trials.
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There were a total of 5 intervention sessions (Figure 1B) during which participants were 

exposed to 36 novel cocaine/neutral pairs. Neutral/neutral pairs were eliminated. ABMT 

participants were instructed that probes would replace neutral stimuli on 100% of the trials 

(200 or 500 ms stimulus durations). Control therapy participants were instructed that the 

probe would replace either the cocaine or neutral pictures with equal likelihood. Although 

other control tasks have been utilized, the current task provided stringent control for 

stimulus exposure and manipulating attentional bias to cocaine stimuli. To increase task 

difficulty and participant engagement, some trial blocks presented three pictures 

simultaneously (two identical pictures). Each intervention training task consisted of 24 

picture pairs repeated 22 times over seven blocks, totaling 2640 cumulative training trials. 

Post-task performance feedback was given, with goals set for the next session. The post-

intervention session was identical to baseline with the exception of 12 novel neutral/cocaine 

stimulus pairs.

Behavioral Analyses

Median response time reduced positive skew in response time data. Anticipatory (within 100 

ms of stimulus onset) and incorrect trials were excluded from all median calculations. On 

the AB task, there were no response time outliers (greater than 3 times the interquartile 

range) for either pre- or post-intervention measures, and accuracy was above chance levels 

for all post-intervention variables. One participant was excluded due to below-chance (below 

70.8% based on binomial distribution) performance on more than one baseline variable. For 

all behavioral and clinical data, normality was first assessed with the Shapiro-Wilk test. Two 

different covariance matrices (compound symmetry and a first-order autoregressive model) 

were tested for best fit in linear mixed models using Akaike Information Criteria.

Results

Baseline Clinical and AB Data

There were no significant differences between ABMT and control therapy participants (p > 

0.10) on major demographic variables at baseline (Table 2). There were no significant (p > 

0.05) baseline differences between groups in terms of normalized cocaine usage, positive 

cocaine screens, cocaine craving, cocaine withdrawal symptoms, severe drinking, 

depression, impulsivity, or anxiety (Table 2; Figure 2). Effect sizes (as determined by ABMT 

- control) are presented in Table 2 to minimize power concerns. There were no group 

differences (p > 0.05) between control and ABMT participants on baseline measures of 

attentional bias for response time (Cohen’s d range 0.11–0.23) or accuracy.

We next examined for bias at baseline (one-sample t-tests) across both groups, and potential 

relationships with cocaine usage, craving and withdrawal symptoms. Results indicated that 

response times were slower for cocaine relative to neutral trials (i.e., interference) at the 500 

ms duration (t36 = −3.7; p = 0.001), opposite of the hypothesized direction (Figure 3). 

Multiple regression indicated that the degree of interference was not significantly (p > 0.10) 

associated with measures of craving, withdrawal or cocaine usage for the bias at the 500 ms 

stimulus duration.
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Intervention

Participants in both the ABMT (50% correct) and control therapy (57.1% correct) groups 

performed at chance levels (p > 0.10) when guessing their group assignment during the post-

intervention session. There were no differences between ABMT and control therapy 

participants in terms of overall accuracy (Mann-Whitney U tests) or response times ([Group 

(ABMT vs. control) × Novel (repeated vs. novel)] mixed-effect models ANOVAs) for either 

novel or repeated trials (p > 0.10; Cohen’s d range −0.18–0.48). All participants were 

significantly (p = 0.005) less accurate for novel (95.3%) relative to repeated (99.0%) cocaine 

trials at the 500 ms stimulus duration. A statistical trend for stimulus novelty (F1,32 = 3.1; p 
= 0.09) was observed for the 200 ms trials, with a different pattern of reaction times between 

neutral and cocaine stimuli for novel (mean = 17.4 ms) relative to repeated (mean = −10.0 

ms) trials. As a result of the non-significant group effects (ABMT vs. control), results were 

collapsed across novelty for all subsequent analyses.

Two 2 × 2 [Group (ABMT vs. control) × Time (Pre- vs. Post-intervention)] linear mixed 

effect models examined whether ABMT affected attentional bias relative to baseline for the 

speeded detection or difficult to disengage trials. However, neither the main effects nor the 

interaction were significant (p > 0.10), with small post-intervention group effect sizes 

(Cohen’s d range −0.20–0.02). Data were therefore collapsed across groups, followed by 

one-sample t-tests to determine whether differences in reaction time were still present post-

intervention. However, results indicated that there were no differences (p > 0.10) between 

cocaine and neutral stimuli for either trials post-intervention.

Chi-square analyses examined for group differences in positive urine screens for cocaine. 

There was a trend difference for more positive urine screens in the ABMT relative to control 

cohort at short-term follow-up (X2
N=33 = 3.64, p=.056; ABMT=66.7%, control=33.3%), 

with no significant group differences immediately post-intervention or at the long-term 

follow-up visit (both p’s > 0.10). 2 × 4 [Group (ABMT vs. control) × Time (Baseline, Post-

intervention, Short-Term Follow-up and Long-Term Follow-up)] linear mixed effect models 

examined whether intervention type (ABMT vs. control) affected cocaine use, cocaine 

craving, cocaine withdrawal symptoms, or alcohol consumption. A first order auto-

regressive covariance structure provided the best fit for cocaine use, whereas the overall 

model fit for all other dependent variables was superior using compound symmetry.

The main effect of group was not significant (p > 0.10; Cohen’s d range for group 

differences at all visits −0.35–0.42) for all cocaine variables (Figure 2). The main effect of 

time was significant for normalized cocaine use (F3,90.8 = 4.7; p = 0.004), cocaine craving 

symptoms (F3,93.9 = 5.8; p = 0.001) and cocaine withdrawal symptoms (F3,93.6 = 4.5; p = 

0.005). Pairwise comparisons indicated reductions in cocaine use, craving and withdrawal 

symptoms between baseline and all three follow-up assessments (all p’s < 0.05), with the 

exception of statistical trends for two of the intervals (cocaine use during intervention p = 

0.08; long-term withdrawal symptoms p = 0.07). A significant Group × Time interaction was 

also present for cocaine craving (F3,93.9 = 3.2; p = 0.028), but simple effects tests comparing 

ABMT and control groups at each of the three follow-up visits were not significant (p > 

0.10).
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The linear mixed effect analysis of normalized alcohol consumption also resulted in a 

significant effect of time (F3,93.9 = 3.0; p = 0.034), with trends for decreased usage at short 

(p = 0.06) and long-term (p = 0.09) follow-up.

A multiple regression analysis examined whether the decrease in cocaine craving, 

withdrawal symptoms and use from the baseline to post-intervention was associated with 

changes in reaction time between cocaine and neutral trials. However, results from this 

analysis were also negative (p > 0.10).

Discussion

The current experiment examined the degree of attentional bias during a visual probe task in 

a cohort of treatment-seeking CUD at baseline and whether bias or drug-use behaviors were 

affected by ABMT. Contrary to a priori predictions, results indicated that interference (i.e., 

slower response time) rather than facilitation was present for visual probes following cocaine 

stimuli. However, the degree of interference was not related to other clinical measures. 

Following intervention, participants in both groups responded more accurately to repeated 

relative to novel stimuli. Participants in both groups (ABMT and control) reported decreased 

use and craving as a function of progression through treatment, but this was not driven by a 

specific therapeutic mechanism that could be directly linked to ABMT.

The randomization process was effective, with no observable baseline differences in clinical 

variables, demographic variables or degree of attentional bias for cocaine stimuli. 

Participants in both groups also performed at chance levels when guessing to which 

therapeutic arm they had been assigned. Similar to previous studies in CUD (26), reaction 

times were significantly slower for probes that replaced cocaine relative to neutral stimuli at 

the 500 ms stimulus duration (i.e., interference) during the baseline assessment. In contrast, 

studies involving other SUD (21–25) typically report faster reaction times for drug stimuli 

(i.e., facilitation) during visual probe tasks either at baseline or following training. Current 

and previous (26) findings of increased interference rather than facilitation for cocaine cues 

has multiple potential explanations. Foremost, participants may have intentionally shifted 

their attention away from cocaine stimuli due to their desire to reduce cocaine usage (i.e., 

treatment-seeking). In support of this, previous research (16) has reported greater 

interference using a cocaine Stroop task in treatment-seeking CUD relative to both controls 

and CUD not seeking treatment. Second, CUD use various forms of cocaine (snorted, 

smoked, etc.), and not all stimuli may have resulted in drug-related bias for each participant 

based on their preferred routes of administration. We controlled for this by including stimuli 

that depicted all routes of administration.

Collectively, findings of interference in two CUD studies imply that there may be something 

unique about either cocaine stimuli or CUD. Since alcohol is a legal (and therefore more 

socially acceptable) drug, it may not induce the same degree of aversion or approach-

avoidance conflict as cocaine stimuli, even in individuals who use the drug. Similarly, 

ABMT may be more effective for drugs that are used on a more frequent basis (e.g., daily 

such as alcohol and cigarettes) rather than somewhat infrequently. Finally, previous studies 

in other SUD (22, 47) have compared bias between patient and control groups rather than 
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between two patient groups. As previously noted (3), interactions between paradigm 

parameters (e.g., stimulus duration) and diagnostic status (CUD versus healthy control) exist 

during visual probe tasks, which would also influence outcomes.

Contrary to baseline findings, there was no significant evidence of interference from cocaine 

stimuli at the post-intervention stage. However, this decrease in interference was not linked 

to a specific intervention type (ABMT vs. control), as both groups showed similar evidence 

of reduced interference. Previous studies have also reported a decrease in attentional bias 

following ABMT, although these studies have typically been in other SUD (primarily 

alcohol) and also reported facilitation for drug stimuli at baseline (18, 20, 21, 28). An 

important consideration between current and previous studies (21) is the control task that 

was employed. Attentional bias is purportedly reduced during ABMT by consistently having 

the probe replace the neutral stimuli on 100% of trials. Our selected rate (50% of trials) for 

control therapy should therefore not have affected native bias while simultaneously 

controlling for secondary task-related effects such as stimulus exposure and habituation, 

providing the most rigorous test of the efficacy of ABMT. However, others have argued that 

this task design confounds ABMT by both affecting attentional control and contaminating 

the habitual bias for drug stimuli (21). Thus, further work is needed investigating the role of 

control therapies to rule-out non-specific effects of ABMT.

A strength of the current study was the high retention rate (83.8%), which permitted the 

assessment of more long-term (i.e., 3-month) changes in drug use behaviors. ABMT has 

been shown to result in longer relapse times relative to those in control training in AUD (21), 

and in at-risk drinkers, ABMT has been shown to reduced drinking quantities (48). 

Attentional bias has also been linked to outcome in other substance abusing populations (7, 

8). In the current study, there was a general reduction in cocaine use, cocaine craving, and 

cocaine withdrawal symptoms following both interventions that persisted into short (2 

weeks) and long-term (3 months) follow-up. However, this reduction was also not 

significantly different across the two treatment groups. These findings are similar to a recent 

study in AUD, which also indicated that a sham therapy was as efficacious as various 

cognitive bias modification therapies provided over the internet in reducing substance use 

(30).

Other studies have demonstrated an effect of ABMT on reducing bias but ultimately not 

significantly altering the degree of substance use relative to other control conditions (49, 50). 

General reductions in drug-related behaviors may be secondary to assessment reactivity, due 

to the repeated exposure to cocaine stimuli, or due to participants’ inherent desire to reduce 

their use (51–54). Results from previous studies are mixed on the relationship between 

increased interference from cocaine cues during Stroop tasks and craving (14, 17), as well as 

between interference and impulsivity (correlated: 11, uncorrelated: 16). Similarly in CUD, 

increased interference during a Stroop task has been associated with both worse treatment 

outcomes (7: more positive urine screens, shorter treatment program retention) and better 

outcomes (9: fewer long-term positive screens and longer program retention). In the current 

study, neither the degree of interference from cocaine stimuli at baseline nor the change in 

reaction times as a function of intervention were related to other drug-use behaviors such as 

craving, usage or severity of withdrawal symptoms.
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Several limitations of the current experiment should be noted. Foremost, our sample sizes 

were relatively modest, which may have limited power. Effect sizes are therefore provided 

for all primary variables of interest, with all effects falling in the small to medium range 

(Cohen’s d between −0.35 and 0.48). Our sample sizes were also powered based on previous 

positive ABMT studies in other SUD, which used a similar number of participants (19, 21). 

Second, participants underwent a single session of motivational interviewing for ethical 

reasons (i.e., non-treatment), which may have affected the amount of attentional bias present 

in both groups. Although the initial assessment of bias occurred approximately 10 days 

following the motivational interviewing session (30 minutes) both past (55) and current (56) 

treatments have been found to be associated with attentional avoidance in AUD. Thus, 

although unlikely (57), it is possible that a single session of motivational interviewing 

influenced both baseline measures of bias and washed out the therapeutic effects of ABMT 

relative to control therapy. Importantly, future studies are needed to determine how different 

motivational therapies may interact with ABMT (58). Previous research has reported ABMT 

efficacy with five (21) or fewer (19) brief interventions. However, five sessions of ABMT 

may be insufficient in CUD, as efficacy generally increases with the number of treatment 

sessions (59). Finally, the current experiment did not assess motivation for change, which 

has been shown to be an important determinant for various outcome measures (60) and 

could also affect attentional bias.

In summary, there are multiple methods for assaying the degree of bias towards drug stimuli 

in CUD, including the visual probe task. Similar to other published studies in CUD (26), 

current results indicated evidence of interference rather than facilitation for cocaine probes 

at baseline. However, the degree of bias did not appear to be related to any other measured 

drug-use behaviors either at baseline or as a function of treatment in our sample. Moreover, 

ABMT did not appear to alter attentional bias relative to a robust control condition, which 

suggests that trainings targeting attentional bias would likely not succeed in large-scale 

studies of CUD. Recent studies highlight the role of symptom severity (27, 61), disease 

characteristics (59), presence of external stressors (59) and difficulty in disambiguating 

cognitive constructs (27) in determining the true efficacy of ABMT across various clinical 

samples. Thus, more work is needed to establish the ecological validity and inherent 

variability of attentional bias in treatment-seeking CUD specifically and how treatment 

generalizes to other drug-use behaviors (27), as has recently been done with other 

psychological constructs (62).
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Fig. I. Attentional Bias Modification Trial Distribution and Presentation
This figure illustrates the frequency with which a visual probe replaced either cocaine-

related pictures or neutral pictures in the control (CT; blue) and attentional bias modification 

therapy (ABMT; red) conditions for both the pre- and post- intervention measures (Panel A) 

and during training sessions (Panel B). Cue pictures were presented (Panel C) for either 200 

ms (speeded detection: SpD) or 500 ms (difficulty to disengage: DtD), with a response 

window of 1500 ms following cue presentation and a variable inter-trial interval (ITI).
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Fig. II. Substance Use Outcome Measures at Baseline, Post-Intervention, and Follow-ups
This figure presents substance use data acquired at baseline and post-intervention, as well as 

at short (2 weeks) and long-term (3 months) follow-up. Box and whisker plots are used to 

present data from the control (CT; light grey) and attentional bias modification therapy 

(ABMT; dark grey) groups for normalized cocaine (Panel A) and alcohol (Panel B) usage 

over a 30 day period before intervention and in the interim between measures subsequently. 

Panel C presents data on a measure of general level of cocaine craving in the previous week. 

Panel D presents data on a measure of severity of cocaine withdrawal symptoms within the 

past 24-hour period
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Fig. III. Attentional Bias Differences Between Groups
This figure presents attentional bias data for control (CT; light grey) and attentional bias 

modification therapy (ABMT; dark grey) patients at baseline and post-intervention. 

Attentional bias was measured by subtracting response times in trials where the probe 

replaced cocaine-related pictures from trials where a probe replaced neutral pictures. Box 

and whisker plots are used to present data for probes presented at 200 ms stimulus duration 

(SpD: speeded response) and 500 ms stimulus duration (DtD: difficulty to disengage). An 

asterisk denotes the presence of significant bias (here interference), measured as deviation 

from zero (dotted line)
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