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PUBLIC HEALTH NARRATIVE 

 
Smoking remains a significant public health problem and there is a need for more effective interventions. 

Theory and initial empirical findings justify testing whether a simple computerized intervention targeting the 
approach action tendency – or approach bias – toward stimuli related to cigarette smoking can augment 
smoking cessation. The goal of the current research is to evaluate the potential efficacy of an intervention that 
integrates this computerized intervention with standard smoking cessation care. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

ABSTRACT 
 

Cigarette smoking remains a leading cause of preventable death1, contributing to over 480,000 deaths 
each year2. Although efficacious, standard care for smoking cessation is associated with high non-response 
rates, suggesting there is a need to develop augmentation strategies3. Theory and empirical findings suggest 
that targeting automated, impulsive, implicit processes may hold promise4–9. Specifically, retraining approach 
bias, or the approach action tendency toward stimuli related to the substance of interest has been effective in 
alcohol use disorders (i.e., reduction in relapse rates by 10%-13%)10–13. We recently extended this work to 
smoking by demonstrating that approach bias retraining reduced approach bias and the reduction in approach 
bias was associated with the number of days quit in the week following a self-guided quit attempt14.    

The goal of this application is to pilot test an intervention that integrates approach bias retraining with 
standard care for smoking cessation. The integrated intervention involves seven weekly 60-minute sessions. 
Each session involves 15 minutes of computerized approach bias retraining followed by 45 minutes of 
individual CBT. The target quit week is set at week 5, at which time nicotine replacement therapy is prescribed. 
Adult smokers (N=100) will be recruited and randomly assigned to (1) the integrated intervention or (2) a 
control intervention that combines standard smoking cessation care as described above with a computerized 
intervention that does not target approach bias. Abstinence will be assessed during the intervention (weeks 0-
7), at posttreatment (week 8), and at 1-month (week 9), 2-month (week 13) and 3-month (week 17) follow-up 
(i.e., post-quit). Measures of putative mediators will be assessed during the intervention (weeks 0-7). 

The proposed study represents a crucial and important stage in translating basic research to strategies for 
treating nicotine dependence. The investigation addresses an important public health issue by testing an 
integrated intervention - informed by basic research - that may lead to a more effective treatment for at-risk 
smokers while simulatenously isolating explanatory mechanisms. The expected findings should: (1) guide 
advances in the theoretical conceptualization of the mechanisms involved smoking; and (2) provide initial effect 
size data for the integrated smoking cessation intervention, and thus provide the necessary data for a large-
scale follow-up trial. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
SPECIFIC AIMS 

 
Overview 

This R34 application proposes to test whether a computerized intervention can augment smoking cessation 
by reducing approach bias. It was guided by the following observations and research findings:   
• Contributing to over 480,000 deaths each year2, cigarette smoking remains a leading cause of preventable 

death1.  
• Associated with relatively low abstinence rates (15-35%), established standard care interventions fall short, 

justifying the development of augmentation strategies3. 
• Dual process models of addiction underscore the potential of augmenting standard care for smoking 

cessation with interventions designed to target automated, impulsive, implicit processes4–9.   
• Approach bias – or the approach action tendency toward stimuli related to the substance of interest – has 

emerged as a viable target for augmentation strategies: 
o Approach bias is evident in problem users of alcohol7,9,10,15 and cannabis16 as well as smokers17–19.  
o Approach bias retraining has been effective in alcohol use disorders, yielding significant reductions in 

approach bias and associated relapse rates10–13. 
o In a pilot study involving adult smokers motivated to quit, we demonstrated that (1) approach bias 

retraining reduced approach bias (i.e., target engagement) and (2) the reduction in approach bias was 
associated with the number of days quit in the week following a self-guided quit attempt14.    

 
This application builds directly on this research and corresponding pilot work by evaluating a smoking 

cessation intervention that integrates standard care (ST; cognitive behavioral treatment [CBT] plus nicotine 
replacement therapy [NRT]) with approach bias retraining (ABR). Specifically, the integrated intervention 
involves seven weekly 60-minute sessions. Each session involves 15 minutes of computerized approach bias 
retraining followed by 45 minutes of individual CBT. The target quit week is set at week 5, at which time NRT is 
prescribed. In order to obtain initial effect size data for a larger R01 follow-up study, we will randomly assign 
100 adult smokers to either: (1) ST+ABR or (2) standard care plus a computerized training that assesses but 
does not retrain approach bias (ST+CTRL). Abstinence will be assessed during the intervention (weeks 0-7), at 
posttreatment (week 8), and at 1-month (week 9), 2-month (week 13) and 3-month (week 17) follow-up (i.e., 
post-quit). Measures of putative mediators will be assessed during the intervention (weeks 0-7). 
 
Specific Aim 1: Smoking Cessation  
1. To compare, in a randomized clinical trial, the effects of ST+ABR vs. ST+CTRL on the following smoking 

cessation outcomes: 
A. Short- and long-term point prevalence abstinence (PPA) and prolonged abstinence (PA). We expect 

that PPA and PA will be higher, both in the short term and long term, for those in the ST+ABR condition 
than for those in the ST+CTRL condition. Similarly, we expect the rate of decline in abstinence over 
time to be smaller in ST+ABR condition than for those in the ST+CTRL condition. 

B. Time to first smoking lapse and time to smoking relapse. We expect mean time to first lapse and to 
relapse to be greater for those in the ST+ABR condition than for those in the ST+CTRL condition. 

 
Specific Aim 2: Mechanisms of Action 
2. To examine potential mechanisms of action: 

A. To test the putative mechanism of action. We expect that a reduction in approach bias mediates the 
effects of the intervention on abstinence.  

B. To explore the role of reduced craving as a mechanism underlying the approach bias-abstinence 
relation. We expect that reduced craving mediates the relation between reduced approach bias and 
abstinence.  

C. To explore possible moderators. We will test whether the efficacy and mechanisms vary as a function 
of nicotine dependence and sex, respectively. 

 
 
 
 
 



 
RESEARCH STRATEGY 

A. SIGNIFICANCE 
 
A1. Public Health Significance of Developing Smoking Cessation Interventions  

Cigarette smoking remains leading cause of preventable death in the United States (U.S.), contributing to 
over 480,000 deaths each year2, or about 1 of every 5 deaths2. Though approximately 70% of current adult 
smokers are motivated to quit20, and significant strides have been made in the development of effective 
smoking cessation treatments, most established interventions are associated with relatively low long-term 
abstinence rates (15-35%)3. Accordingly, the most recent guidelines for clinical practice on treating tobacco 
use and dependence indicate there a need for innovative, potent strategies for smoking cessation3.  
 
A2. An Experimental Therapeutics Approach to Developing Interventions  

Informed by theory and basic research findings, a number of studies from our group and others has (1) 
helped identify a viable target for interventions that aim to aid smoking cessation; and (2) provided promising 
pilot data for an intervention that can engage this target.   

 
A2a. Dual Process Models of Addiction Identify Implicit Processes as a Target 
According to dual process models, addiction is thought to arise from an imbalance between two distinct, yet 

interacting, systems: the impulsive and reflective systems4–9. The impulsive system relies on associative 
memory and often operates unconsciously. This system can be difficult to control. Conversely, the reflective 
system is limited in capacity and relies on symbolic processing and often incorporates flexible learning7. Wiers 
and colleagues21 have used a “horse and rider” metaphor to describe the interaction between these two 
systems, such that the horse (i.e., the impulsive tendencies) can be controlled by the rider (i.e., the reflective 
processes) should the rider acquire the necessary skills and strength. This metaphor underscores the rationale 
for using interventions like cognitive-behavioral treatment (CBT), which targets reflective systems, but also the 
potential importance of prescribing interventions that target the automated, impulsive, implicit processes. 
Specifically, interventions that engage or target implicit processes, especially when combined with 
interventions like CBT, have the potential to enhance long-term quit success7,22. 

 
A2b. Tobacco-Related Approach Bias as Specific Target for Intervention 
Consistent with incentive-sensitization-theory23, dual process models of addiction posit that repeated drug 

use sensitizes the automated impulsive, implicit processes7. Specifically, because drug-related cues become a 
signal of reward over time, heavy users and addicted individuals develop an approach action tendency – or 
approach bias – toward stimuli related to the substance of interest7,9. Among different assessment strategies, 
the Approach-Avoidance Task (AAT)24 has emerged as a suitable tool for assessing approach bias25,26. This 
15-minute computerized task instructs participants to use a joystick to either pull toward themselves or push 
away from themselves images presented on the screen that vary in content (i.e., substance-related, neutral, 
positive) and format (e.g., right- or left-tilted). Specifically, using indirect task instructions (i.e., responding to 
the format instead of content), participants are told that all pictures will be slightly tilted to the left or right, and 
that they are to pull right-tilted pictures and push left-tilted pictures. Importantly, pulling the joystick increases 
the size of the image, while pushing the joystick decreases the size of the image, thus causing visual approach 
and avoidance effects, respectively. The AAT involves multiple trials (i.e., presentation of images) and records 
reaction times (RT) for each trial. The RTs for each trial are then used to compute an index of approach bias – 
i.e., the relative tendency to pull rather than to push in response to the presentation of substance-related 
images16,27. Using the AAT, researchers have shown that approach bias is evident in problem users of 
alcohol7,9,10,15 and cannabis16 as well as smokers17–19, although there are studies that have not observed the 
relation between substance use problems and approach bias27. 

Manipulating approach bias – or training persons with substance use problems to push away substance-
related images – has shown promise for enhancing outcomes of substance use treatments7,10–13. Approach 
bias retraining involves repeated administrations (sessions) of a modified AAT, which involves changing the 
contingencies of the AAT assessment task ensuring that participants learn to engage in avoidance (pushing 
the joystick) when presented with substance-use related pictures. In the treatment of alcohol use disorder, an 
initial study involving 214 inpatients receiving CBT showed that, compared to those who received no training or 
4 sessions of a control intervention (i.e., repeated AAT assessment tasks involving equal number of avoidance 
and approach movements to alcoholic and non-alcoholic drinks), participants assigned to receive 4 sessions of 



 
approach bias retraining evidenced significantly lower relapse rates at 1-year follow-up10. Importantly, this 
finding was replicated and extended in a larger sample (N=509), indicating approximately a 10% reduced 
relapse rate in training vs control and evidence of reductions in approach bias mediating the clinical effect11. 

Building upon this research, we recently completed an initial pilot study14 involving adult smokers motivated 
to make a quit attempt (N=52) and tested (1) whether 4 sessions of approach bias retraining would reduce 
approach bias (i.e., target engagement) and (2) whether target engagement would be associated with the 
numbers of days quit in the week following an unaided and self-guided quit attempt (i.e., initial estimate of 
efficacy28). Data supported both hypotheses and provided evidence for a small, albeit statistically non-
significant, effect of training on days quit in the week following the quit attempt14. Together, these promising 
findings support next-stage research aimed at evaluating approach bias retraining to aid smoking cessation.  
 
A3. Next Step in Treatment Development: Testing the Combination of Approach Bias Retraining and 
Standard Smoking Cessation Treatment  

According to dual process models4–9, an intervention that includes approach bias retraining may be most 
effective if it also targets reflective processes. Hence, the research involving samples with alcohol use disorder 
reviewed above conceptualized and tested approach bias retraining as an intervention to augment standard 
interventions provided in the inpatient setting (CBT)10–12. Inpatients in these studies underwent interventions to 
achieve abstinence and then subsequently started approach bias retraining aimed at reducing the chance of 
relapse10–12. As we aimed to isolate the effects of the intervention on approach bias in our pilot study with 
smokers14, we (1) provided no additional intervention to approach bias retraining and (2) delivered all 4 
approach retraining sessions prior to a self-guided quit attempt. Accordingly, theory and empirical findings 
justify testing whether approach bias retraining can augment standard smoking cessation treatment when 
training commences prior to the quit attempt and is extended through the initial weeks following the quit 
attempt.   

 
A4. Mechanisms of Action and Moderators of Approach Bias Retraining 

Mechanistic research is critical for optimizing interventions29. Hence, although the primary aim of this 
application is to examine whether approach bias retraining can aid smoking cessation, we will test (1) whether 
the effect of training on abstinence is in fact accounted for by a reduction in approach bias (i.e., target 
engagement). Consistent with incentive-sensitization-theory23, initial research in smokers shows that approach 
bias covaries with self-reported craving19,30 and research in alcohol use disorders shows that approach bias 
retraining reduces craving10,11,31. Because reduced craving has been shown to mediate other treatments for 
smoking cessation32,33, we will test (2) whether reduced craving mediates the relation between reduced 
approach bias and abstinence. Recognizing that the efficacy of interventions and their mechanisms may vary 
depending on individual difference variables29, we will also explore (3) the potential moderator effects of 
nicotine dependence, which has been related to approach bias30,34 and smoking cessation outcomes35, 
respectively, as well as sex, consistent with priorities of the NIH (http://grants.nih.gov/grants/guide/notice-
files/NOT-OD-15-102.html).  
 
A5. Need for the Proposed Pilot Trial (R34) 

Consistent with the R34 mechanism, the application proposes a pilot randomized double-blind controlled 
trial to evaluate the novel integrated intervention for smokers. Indeed, at this time there is no data available to 
estimate the degree of benefit of approach bias retraining may offer to improve cessation outcomes. As 
detailed below, the proposed pilot study is designed to gather this information that will be sufficient to properly 
inform the design of a full-scale clinical trial.  

Although collecting the essential data on efficacy and mechanisms of action using a tightly controlled study 
design with high internal validity are the aims of this application (i.e., Stage I36), we plan to complement this 
research with efforts aimed at developing an iteration of the integrated intervention that is easily transportable. 
Specifically, we will collaborate with local colleagues (see http://sagalab.utexas.edu) to develop a version of 
approach bias retraining that can be completed outside the clinic and thus has the potential to be integrated 
with other real-world interventions (e.g., Quitline). Accordingly, if the R34 research provides data consistent 
with hypotheses (e.g., meaningful effect sizes), we will develop a scalable and transportable iteration of the 
integrated intervention and a follow-up R01 application to test its efficacy (i.e., Stage II36). 

 
 



 
B. INNOVATION 

 
This application has a number of innovative features, including the following:  

• The proposed research translates basic research findings emphasizing the role of automated implicit 
biases in the maintenance of substance use disorders into a targeted intervention. 

• This application proposes the next step in an experimental therapeutics approach which has shown 
evidence for approach bias retraining to reduce approach bias (target engagement) and reductions in 
approach bias resulting in improved outcomes (efficacy). 

• This application proposes the first examination of approach bias retraining to augment smoking cessation 
in adult smokers motivated to quit smoking. 

• This application involves the testing of a computerized intervention for smoking cessation.     
• This application proposes to test the efficacy of an intervention that has the potential to be easily 

disseminated and reach a large group of smokers. 
 
C. APPROACH 
 
C1. Research Team 

Our team consists of experienced clinical trial investigators, including Drs. Jasper Smits, Richard Brown, 
Christopher Beevers (University of Texas at Austin), Dr. Mike Rinck (Radboud University) and Dr. David 
Rosenfield (Southern Methodist University). We have a history of productive collaboration. Each of 
investigators bring to this application complementary expertise. Dr. Smits brings expertise in the development 
and evaluation of integrative interventions for 
smoking and will oversee the training and 
supervision of the study therapist. Dr. Brown 
brings expertise in the development and 
evaluation of innovative smoking cessation 
interventions and will aid in the implementation 
of the treatment and assessment protocols. Dr. 
Beevers is an experienced researcher in 
cognitive bias modification and will oversee the 
quality assurance of the protocol for 
implementing the computerized intervention. Dr. 
Rinck brings expertise in the assessment and 
modification of approach bias and will be 
responsible for programming the assessment 
and intervention protocols and aid in the 
implementation of these procedures. Dr. 
Rosenfield is a biostatistician who will be 
responsible for randomization and statistical 
analysis. 
 
C2. Preliminary Studies 

We will review here findings of key studies 
that have guided the the current investigation. 
• Retraining automatic action tendencies 

changes alcoholic patients’ approach bias 
for alcohol and improves treatment 
outcome10. This study tested the effects of a 
ABR that targeted an approach bias for 
alcohol in 214 alcoholic inpatients. Patients 
were assigned to one of two experimental 
conditions, in which they were explicitly or 
implicitly trained to make avoidance 
movements (pushing a joystick) in response 
to alcohol pictures, or to one of two control 

Figure 1. Effect of ABR on Approach Bias 

Figure 2. Effect of ABR on Alcohol Relapse 



 
conditions, in which they received no training or sham training. Four brief sessions of ABR preceded 
regular inpatient treatment. In the experimental conditions only, patients’ approach bias changed into an 
avoidance bias for alcohol (see Figure 1). Patients in the experimental conditions showed better treatment 
outcomes a year later (see Figure 2). These findings indicate that a short intervention can change 
alcoholics’ automatic approach bias for 
alcohol and may improve treatment 
outcome. 

• Approach bias modification in alcohol 
dependence: Do clinical effects replicate11? 
This study aimed to replicate and extend the 
previous study. Alcohol-dependent patients 
(N=509) received inpatient CBT and were 
randomly assigned to ABR or no training. 
The group receiving ABR developed 
alcohol-avoidance behavior and reported 
significantly lower relapse rates at one-year 
follow-up (see Figure 3). Change in alcohol-
approach bias mediated this effect. These 
findings indicate that ABR can be employed 
to enhance CBT by modifying approach 
bias. 

• Reducing approach bias to achieve smoking 
cessation: a pilot randomized placebo-
controlled trial14. This study aimed to 
provide a preliminary test of the efficacy of a 
brief cognitive bias modification program for 
reducing approach bias in adult smokers 
motivated to quit. Participants were 52 
smokers who were randomly assigned to 
four sessions of ABR (experimental) or 
CTRL training (control). Participants were 
asked to make a self-guided quit attempt 
upon completion of the final training 
session. Approach bias was assessed at 
baseline and at the end of each session, 
and days abstinent was assessed 1-week 
following the quit attempt. Individuals 
assigned to the experimental evidenced 
significantly greater reductions in approach 
bias relative to those in the control condition 
(p<.001; see Figure 4). Baseline approach 
bias did not moderate the between-group 
effect (ps>.41); however, higher levels of 
approach bias at baseline were associated 
with greater approach bias reduction over 
time (p<.001). Consistent with prediction, 
the reduction in approach bias during the 
intervention period was significantly related 
to the number of days abstinent following 
the quit attempt (p=.033; see Figure 5). 
These findings extend recent work in 
alcohol use disorders by showing that 
approach bias reduction, in this case for 
smoking-related stimuli, may also facilitate 
smoking cessation.  

Figure 4. Effect of ABR on Approach Bias (Smoking) 

Figure 3. Effect of ABR on Alcohol Relapse (Replication) 

Figure 5. Approach Bias Reduction and Abstinence (Smoking) 



 
C2. Study Overview and Experimental Design 

The primary aim of the proposed study is to obtain estimates of the efficacy of a smoking cessation 
intervention that integrates standard care (ST; cognitive behavioral treatment [CBT] plus nicotine replacement 
therapy [NRT]) with approach bias retraining (ABR). The secondary aim is to perform an initial examination of 
the putative mechanisms underlying the hypothesized augmentation effect of ABR. The integrated intervention 
comprises seven weekly 60-minute sessions, of which the first 15 minutes involve computerized approach bias 
retraining followed by 45 minutes of individual CBT. The target quit week is set at week 5, at which time NRT is 
prescribed. In order to achieve the study aims, we will randomly assign, in a double-blind fashion, 100 adult 
smokers to either: (1) ST+ABR or (2) standard care plus a computerized training that assesses but does not 
retrain approach bias (ST+CTRL). Abstinence will be assessed during the intervention (weeks 0-7), at 
posttreatment (week 8), and at 1-month (week 9), 2-month (week 13) and 3-month (week 17) follow-up (i.e., 
post-quit; see Figure 6). Measures of putative mediators will be assessed during the intervention (weeks 0-7; 
see see Figure 6). 

 
C2a. Design Considerations  
Rationale for the Dose. Initial research on dose-response effects for ABR in alcohol use disorder indicates 

that, on avarage, persons may need at least 6 sessions to achieve a strong effect on approach bias12. 
Although our pilot data with smokers showed promise for prescribing 4 sessions of approach bias retraining 
prior to a quit attempt14, research in alcohol use disorders points the efficacy of prescribing approach bias 
retraining at a time of abstinence7,10–13. Accordingly, matching our pilot work in smokers14, we decided to retain 
the prescription of 4 sessions of approach bias retraining pre-quit (sessions 1-4), and following the research in 
alcohol use disorder7,10–13, we decided to extend the training by 3 sessions post-quit (sessions 5-7).  

Rationale for Using NRT in the Treatment Protocol. Because clinical guidelines recommend that all 
smokers attempting to quit receive pharmacotherapy, we believe it is important to include pharmacotherapy 
(NRT) as part of our smoking cessation treatment. We chose to provide the patch for 8 weeks because longer 
than 8 weeks does not appear to improve treatment efficacy3. We chose the Nicoderm CQ®, 24-hour 
transdermal nicotine patches (TNP) as part of the study because of the extensive empirical literature 
supporting its effectiveness and safety, its ease of use, and its relatively benign side effect profile that have led 
to its approval as an over-the-counter medication37.  

Rationale for Using a 3-month Follow-Up. We considered using a longer follow-up period (e.g., 6- and 12-
month), but 3-month follow-up seems reasonable given the well-accepted finding that most relapses have 
occurred by 3 months, with only minor changes occurring thereafter38–40. Using the shorter-term follow-up is 
also reasonable given the shorter funding period for the R34 mechanism.  
 
C3. Study Participants 

We plan to recruit 100 male and female participants between the ages of 18 and 65. Inclusion criteria are: 
(1) daily smoker for at least one year, smoking an average of at least 10 cigarettes per day, and motivated to 
quit smoking (> 5 on a 10-point scale). Exclusion criteria are (1) use of other tobacco products (including e-
cigarettes); (2) psychiatric conditions that are contraindications to the use of any treatment option in the 
protocol (e.g., currently suicidal or high suicide risk, current or past psychotic disorders of any type, bipolar 
disorder, schizophrenia or schizoaffective disorder, anorexia, bulimia, alcohol or substance disorder within the 
last 6 months); (3) current use of any pharmacotherapy or psychotherapy for smoking cessation not provided 
by the researchers during the quit attempt; and (4) insufficient command of the English language. 

 
C3b. Recruitment and Timeline 
We have a history of successful recruitment for NIH-funded trials of smoking cessation interventions and 

will use the approach that has been effective in these studies. Specifically, we will advertise through numerous 
community organizations that promote quit smoking initiatives and also use social media and Internet outlets to 
advertise our study. The greater Austin, TX area has a population of 1.9 million. The enrollment period will be 
127 weeks (of 156 weeks), allowing sufficient time for start-up activities (12 weeks) and participants to 
complete the study protocol (17 weeks) and complete data analysis (starting at week 139). Accordingly, we 
need to enroll 0.8 patients every week or 4 patients every 5 weeks. Currently, we screen, on average, 22.45 
individuals weekly (or 112 every five weeks) for ongoing smoking cessation studies. Given the required 
conversion rate is 4% (4 of 112), we deem this targeted enrollment feasible.  

 



 
 
C3c. Screening Procedures  
An initial web screen will be performed with all potential participants to determine initial eligibility (e.g., 

smoking history, motivation to quit). A UT staff member will contact potential participants who appear eligible 
following screen to provide more details about the study and, if the participant provides informed consent, the 
staff member will conduct the Mini International Neuropsychiatric Interview (MINI)41,42 to assess psychiatric 
exclusion criteria. Participants who are eligible and remain interested will be enrolled. 
 
C4. Procedures 

C4a. Randomization and Baseline Visit 
Eligible participants will be randomized to study condition prior to the baseline visit. The project 

biostatistician, Dr. David Rosenfield, will oversee the randomization. He will use variable-sized permuted block-
randomization (block sizes will vary from 4 to 12). Prior to data analyses, Dr. Rosenfield will check the balance 
of randomization and control for any factors that are imbalanced. The baseline visit serves to obtain initial 
assessments on the outcome and mechanisms variables.  

 
C4b. Interventions 
Participants will receive a standard, individual smoking cessation treatment based on the most recent 

clinical practice guideline from the U.S. Department of Health and Human Services, Treating Tobacco Use and 
Dependence3. Consistent with the manualized procedures we have employed in past and ongoing NIDA-
funded investigations43–46, the standard intervention (ST) involves a combination of CBT plus NRT.  

CBT.  As outlined in the therapist manual, CBT will involve 40-minute weekly sessions over a 7-week 
period.  During session 1, therapists will congratulate participants for deciding to quit smoking, review the 
positive health consequences of quitting, and express their willingness to help the participant succeed. 
Participants' past quit attempts will be reviewed to identify what strategies contributed to success and what 
factors hindered their previous attempts and a target quit date will be set for week 5. Lastly, participants will 
initiate self-monitoring or track each cigarette they smoke through Quit date and note situational cues for 
smoking (e.g. times of the day, activities while smoking). During sessions 2-4, therapists will assist participants 
in anticipating situations in their lives that will likely place them at risk for relapse and prepare them for the 
possibility of lapsing and given strategies for coping with the potential negative emotional reactions to lapsing. 
Therapists will also help participants develop coping strategies. For each high-risk situation identified, 
therapists will assist participants to develop behavioral and cognitive strategies for coping with high-risk 
situations. Participants also will receive training in deep breathing relaxation. In addition, therapists will advise 
all participants to avoid or reduce drinking and advise all participants to tell their friends and family about their 
quit date and will discuss ways to increase social support during the quit attempt. Lastly, therapists will instruct 
participants in the proper use of the nicotine patch (e.g., placement of patch, use one a day, importance of not 
smoking while using the patch) and help them prepare for the quit day (e.g., removing all tobacco products 
from their environment). On the day of the quit attempt (session 5), therapists will provide individual support for 
participants during this early period of abstinence. This contact will provide the opportunity for more tailored 
and elaborate discussions of quitting experiences and coping strategies for anticipated high-risk situations. 
Therapists will also reinforce success and provide support and encouragement for participants who slip and 
smoke and ask participants to anticipate potential challenges to remaining abstinent from smoking and discuss 
strategies for coping with those situations. In addition, during this session, therapists will ask participants to 
discuss social supports for nonsmoking, help to develop strategies for maximizing social support systems and 
develop participants’ skills in requesting behavioral changes from others. Sessions 6-7 focus on relapse 
prevention. Therapists will continue with relapse prevention tactics, including provision of social support, 
avoiding high-risk situations, using social support from friends/co-workers, and maintaining non-smoking 
lifestyle changes.  
 NRT. All participants will receive Nicoderm CQ®, 24-hour transdermal nicotine patches and will be 
educated about the use of the patch at the session immediately prior to quit date. They will be instructed to 
apply one patch daily, beginning on quit date (week 5). Participants will use the full strength 21-mg patch for 6 
weeks and then be instructed to taper to the 14-mg patch for the next 1 week, and then to the 7-mg patch for 
the remaining 1 week. Participants who continue to smoke or lapse after quit day will not be instructed to 
discontinue the patch until their smoking level reaches 4 cigarettes/day for 4 days3. Smokers who lapse will be 



 
encouraged to set a new quit date and continue their cessation attempt. At each visit, participants will be 
administered a side effect and symptom profile.  

ABR. Participants assigned to the ST+ABR condition will be told that seven weekly computerized training 
sessions of 15 minutes in length complement the behavioral counseling by weakening automatic cigarette-
approach and strengthening automatic cigarette-avoidance14. Using indirect task instructions, participants will 
be instructed to pull or push the joystick depending on the tilt of the picture (i.e., right-tilted vs. left-tilted). Each 
training session will consist of 192 training trials, consisting of 96 positive pictures with the to-be-pulled tilt and 
96 smoking images with the to-be-pushed tilt. Accordingly, in these trials participants will always avoid 
smoking-related images and always approach positive images. Each training session also includes an 
additional 12 "training-incompatible" smoking-related images distributed evenly across the second half of the 
training trials, where smoking images are tilted so they have to be pulled and positive images are tilted so they 
have to be pushed. We use these incompatible smoking-related trials to calculate an approach bias score for 
each ABR training session, allowing us to measure the change in approach bias over time (see C5c and C8).  

It is important to note that without these incompatible trials, it would be impossible to measure approach 
bias because there would be no comparison trials (i.e., trials where participants “pull” smoking images). 
However, if there are too many incompatible trials (or a separate assessment of approach bias with many 
incompatible trials), there is the potential for the incompatible trials to interfere with (or even reverse) the 
effects of training. Hence, this approach allows us to retrain approach biases AND simultaneously measure 
change in approach bias over the course of training11,14, thus aiding us in achieving aim 2a of this proposal 
(see C5c and C8).   

CTRL. In order to create comparable expectancy effects and enhance experimental control, we will also 
provide participants assigned to the ST+CTRL training condition with a highly plausible rationale for 
augmenting standard smoking cessation care with computerized training. Similar to our pilot study examining 
ABR for smoking cessation14 and our other past work examining ABR for preventing relapse in alcohol use 
disorder10,11, we will tell participants assigned to ST+CTRL that the computerized training weakens the 
automatic tendency to approach cigarettes by improving control over this automatic tendency (e.g., learning to 
ignore urge to approach and respond only to task instructions) and that following the training, they will be easily 
able to approach or avoid regardless of image content. They also will be instructed to pull or push the joystick 
depending on the tilt of the picture (i.e., pull right-tilted vs. push left-tilted). However, instead of avoiding all 
smoking-related pictures, participants in the ST+CTRL condition will pull and push all pictures equally often. 
This yields 96 training-compatible trials (48x push smoking, 48x pull positive) and 96 incompatible trials (48x 
pull smoking, 48x push positive). We will use the 48 smoking-related trials from the last half of training to 
calculate an approach bias score for each CTRL training session, allowing us to measure whether the 
approach bias changes over time in this condition (see C5c and C8). 
 
C5. Assessment 

We describe here the instruments we propose to employ for achieving the aims (see Figure 6). In an effort 
to increase retention and adherence to the assessment schedule, we will collect all assessment data using 
REDCap. REDCap is a secure, web-based application, which provides an intuitive user interface that 
streamlines project development and improves data entry through real-time validation rules (with automated 
data type and range checks). REDCap also provides easy data manipulation (with audit trails for reporting, 
monitoring, and querying patient records) and an automated export mechanism to common statistical 
packages. In-person assessments (i.e., biochemical verification of abstinence) will be conducted at UT. 

 
C5a. Screening 
As in past and ongoing work43–46, the initial online screening will include assessment of demographics, 

smoking history and motivation to quit. Demographic information will be obtained using a standard form we use 
in ongoing studies. Smoking history will be assessed using a standard survey we have used in previous 
studies43,47 and includes but is not limited to: rate, brand, nicotine content, previous quit attempts and duration, 
and age of onset. Nicotine dependence will be assessed using the Fagerström Test for Nicotine Dependence 
(FTND)48, which has strong psychometric properties48. This measure will be employed for the moderator 
analysis. Motivation to quit will be assessed on a 0-10 Likert scale47. Finally, the Mini International 
Neuropsychiatric Interview (MINI), which is a structured screening interview for assessing psychiatric 
disorders, will be administered via telephone by UT staff to assess for psychiatric exclusion criteria. 

 
 



 
C5b. Efficacy 
As in past an ongoing work43–46, self-reported smoking status will be assessed during the intervention 

(weeks 0-7), at posttreatment (week 8), and at 1-month (week 9), 2-month (week 13) and 3-month (week 17) 
follow-up (i.e., post-quit; see Figure 6). Self-reported abstinence will be verified by expired carbon monoxide 
(CO). Abstinence at the 2-month (week 13) and 3-month (week 17) follow-up will additionally be verified with 
saliva cotinine. We will use the timeline follow-back (TLFB) procedure at all assessments to assess cigarette 
consumption at each day following the previous assessment, which has demonstrated good reliability and 
validity49. Self-reported abstinence will be overridden by a positive carbon monoxide (≥4ppm)50 or saliva 
cotinine verification (>10 ng/mL)51. If neither CO nor cotinine levels are available to verify abstinence at an 
assessment, abstinence will be considered missing data52. We will employ 7-day point prevalence abstinence 
(PPA) and prolonged abstinence (PA)as the primary outcomes. PPA will be defined as no smoking, not even a 
puff, in the 7 days prior to any assessment. Failure to maintain PA at any assessment will be defined by 
smoking on 7 consecutive days or smoking at least once each week over 2 consecutive weeks40.  

 
C5c. Mechanisms of Action 
We will use the Questionnaire of Smoking Urges-Brief (QSU-B53), which is a psychometrically sound 

measure of craving. We will administer the AAT14,18,22 in order to assess approach bias at baseline. The ATT 
instructs participants to pull a joystick upon seeing an image tilted to the right and to push the joystick upon 
seeing a left-tilt image, while ignoring the image content (i.e., indirect instructions). By pulling the joystick 
(approach), the picture grows in size; by pushing the joystick away (avoidance), the picture shrinks. The AAT 
includes 96 trials in which each of 24 smoking-related pictures (e.g., woman lighting a cigarette) and each of 
24 positive images (e.g., group of friends exercising) will be pulled and pushed. An approach bias score for 
smoking-related pictures will be computed for each participant by subtracting the average time it takes to pull 
smoking-related images from the average time it takes to push away these images. Thus, a positive value 
indicates an approach tendency toward smoking stimuli, whereas a negative value is indicative of avoidance of 
smoking images. As discussed in section C4a, the ABR also involves 12 incompatible smoking-related trials in 
the last half of each training session, allowing us to compute the approach bias at the end of each of the seven 
training sessions in ABR11,14. Specifically, the approach bias score will be computed by subtracting the average 
time it takes to pull smoking-related images (the 12 incompatible trials in the second half of each session) from 
the average time it takes to push smoking-related images (48 trials). Similarly, we will compute an approach 
bias score for the end of each of seven CTRL training sessions by subtracting the average time it takes to pull 
smoking-related images (the 24 incompatible trials in the second half of each session) from the average time it 
takes to push smoking-related images (the 24 compatible trials in the second half of each session)11,14. Finally, 
we will explore scoring algorithms for the AAT and session data that standardize the bias scores by dividing an 
individual’s difference in response times by a personalized standard deviation of these response latencies. A 
similar scoring approach has been used successfully for a related task, the Implicit Association Test (IAT54). 
 

 
 
 
 Protocol Weeks 
 -3,-2,-1 0 1-4 5 6 8 9-17 
 End Points 
 
 

Pre-Screen Baseline 
 

Pre-Quit  Quit Week 1-Week 
Follow-up 

Posttreatment 
 

1-, 2-, and 
3-Month  

Follow-up 
Screening  
Demographics X       
Smoking history X       
Motivation to quit X       
Nicotine dependence (FTND) X       
Psychiatric diagnosis and suicide (MINI) X       
AIM 1: Efficacy 
Self-reported smoking (TLFB)  X X X X X X 
Carbon monoxide  X X X X X X 
Saliva cotinine       X1 
AIM 2: Mechanisms of Action 
Craving (QSU-B)  X X X X   
Approach Bias (AAT; session data)  X X X    
1 Only assessed at 2- and 3-month follow-up 
 

Figure 6. Assessment Schedule 



 
C6. Training and Quality Assurance/Quality Control  
 

C6a. Checks of Integrity of Screening Procedures  
We will use the same procedures as in ongoing and previous studies43–46. Personnel involved in screening 

will be certified in diagnostic interviewing. Certification will involve attending a workshop provided by Dr. Smits 
and successful screening of 5 potential participants under supervision of certified personnel. 
 

C6b. Checks of Integrity of Treatment Procedures 
Drs. Smits will provide in-person training and supervision to Mrs. Dutcher, who will deliver the CBT 

sessions. Adherence scores will be used as part of supervision, which will occur on a monthly basis.  
Approach bias retraining latencies will be checked for treatment integrity. Training trials with errors (i.e., 

participants pushed when they should have pulled and vice versa) and unusual response latencies (i.e., very 
long (> 2000ms) or very fast (< 200ms) trials) will be dropped. Training integrity for a given session will be 
considered unacceptable when 20% or more of the trials are dropped. Based on our past experience, we 
expect high levels of training integrity10–12,14.  
 
C7. Participant Adherence and Incentives for Participation 

We will utilize a number of strategies in efforts to promote adherence and retention. Prior to randomization, 
participants will have completed an extensive screening process. Participants will also be provided a 
behavioral expectations document informing them of the requirements of their assigned group.  

Mrs. Dutcher, supervised by Drs. Smits, will manage retention of the participants. She will be able to meet 
with participants on 6-7 days of the week for their sessions. If a participant misses a session, she will call to 
check in, encourage attendance, and help problem solve if a barrier to participation is present. Mrs. Dutcher 
will also monitor adherence to the assessment schedule. She will place reminder calls/emails to participants 
three days prior to each scheduled follow-up session. Participant self-reported abstinence will be verified for 
each of these major end point assessments 

Finally, we will provide $250 per individual (i.e., $50 for completing each major outcome assessment; 
weeks 0, 6, 9, 13, and 17) as an incentive for participation in the study. We think this amount is appropriate 
given the amount of time required for completing the assessments.  
 
C8. Data Analysis 

Per study protocol (i.e., pre-registered hypotheses and analyses as published in Smits et al., 2019), 
multivariate generalized linear mixed modeling (GLMM) using a binomial distribution and a logistic linking 
function was employed to analyze change in biochemically-verified PPA and PA over time. We used 
multivariate GLMM (with PA and PPA as the multiple dependent variables [DVs]) because multivariate mixed 
models have greater power than univariate mixed models (Hox et al., 2017) and because assessments at each 
time point are included as long as at least one of the DVs is available at that time point. Hereafter, we use the 
general term “abstinence” to refer to the multivariate outcome of PPA and PA. 

As in previous smoking research (O’Cleirigh et al., 2018; Smits et al., 2021), we used a piecewise 
growth curve model to model abstinence over the 18-week study period. This model comprised the pre-quit 
treatment phase (weeks 1–6), a discontinuity (jump) in abstinence during the quit attempt (between weeks 6–
7), and the post-quit follow-up phase (weeks 7–18). The GLMM included a diagonal matrix for the covariance 
of the errors of the repeated measures and associated random effects. Treatment group was included as a 
moderator of the discontinuity (jump) in abstinence and the slope of change in abstinence during the post-quit 
follow-up phase. As per our registered analysis plan (Smits et al., 2019), to minimize Type II error and to 
provide more stable (replicable) and parsimonious models that fit the data, we recomputed the final 
multivariate GLMM model after removing non-significant interaction terms (sensitivity analyses showed that 
results did not change if we did not remove these non-significant interactions). 

To examine our pre-registered analysis for whether the intervention was effective in changing 
avoidance tendencies, we used intent-to-treat multilevel modeling (MLM) to analyze the growth curve of 
avoidance tendency scores over the 7 weeks of ABR. Since the change over time in avoidance tendency 
scores may not be linear, we examined linear, quadratic, and logarithmic models for the change over time and 
selected the model that best fit the data (lowest Akaike Information Criterion [AIC] and lowest Bayesian 
Information Criterion [BIC]) since failing to do so can lead to incorrect results. In exploratory analyses, we 
examined whether the initial avoidance tendency score moderated the intervention efficacy. 



 
As per our pre-registered analysis plan (Smits et al., 2019), we examined the equivalence of the 

treatment groups on demographic and key psychological variables prior to treatment; variables on which the 
groups differed were included as covariates in the final analyses if they were significantly related to outcome. 
The only variable that differed between groups was the initial avoidance tendency score (t(94) = 2.88, p = 
0.005), which was added as a covariate in all analyses. A priori power analysis indicated greater than 0.80 
power to detect a significant condition effect if the abstinence rate in ST+ABR 
was 42 % or greater (effect size ω = .238) with a sample size of 100 (see Smits et al., 2019 for more details). 
  



 
PROTECTION OF HUMAN SUBJECTS 

 
Risks to Subjects  

Human Subjects Involvement and Characteristics 
We plan to enroll 100 participants total. The participant population will be comprised of both males and 

females of mixed ethnic and socioeconomic backgrounds. All participants meeting entrance criteria will be 
offered the opportunity to participate. Participants will not be excluded on the basis of gender or race. Inclusion 
and exclusion criteria are presented in the Figure 7.  

 

 
Sources of Research Material 
Research material will consist of patient treatment history, symptom and functioning assessments, records 

of treatment sessions and demographic information collected during the study for research purposes. All 
research materials are similar to what is commonly collected in routine clinical practice. The specific patient 
assessment and self-report questionnaires that will be utilized in this study are as follows: Mini International 
Neuropsychiatric Interview (MINI), The Fagerström Test for Nicotine Dependence (FTND), Smoking History 
Questionnaire, Saliva cotinine, Carbon monoxide analysis of breath samples, Smoking Urges-Brief (QSU-B) 
and the Approach-Avoidance Task (AAT). 

 
Potential Risks 
Human subject risk related to the assessment and intervention procedures are small. Potential risks 

include nicotine patch side effects. More common side effects include local skin irritation at the site of the 
patch, nausea if the dose is too large or if the patient continues to smoke at a high level while using the patch, 
and disturbed and vivid dreams. Less common are allergic skin reactions. Other potential risks include 
withdrawal symptoms after quitting as well as breach of confidentiality. Below, we detail how we will guard 
against each of these potential risks. No known risks are associated with the other interventions.  
 
Protection of Human Subjects from Research Risk 

Recruitment and Informed Consent 
Subjects will be recruited from the community and from physician referrals. Any subjects meeting the 

entrance inclusion criteria will be provided the opportunity to participate in this study. Research associates 
obtaining consent will explain the study procedures and answer any questions the potential participant might 

Figure 7. Study Entry Criteria 
 
Inclusion Criteria  
18 to 65 years old  
Informed consent The capability and willingness to give written informed consent, to understand inclusion and exclusion 

criteria, and to accept the randomized group assignment are required. 
Daily smoker  Smoking status will be assessed via self-report at screening. Only participants who currently smoke ≥10 

cigarettes per day can be eligible. 
Motivated to quit Reporting motivation to quit smoking (>5 on a 0-10 scale). 
Exclusion Criteria  
Use of other tobacco 
products 

Use of tobacco products, including e-cigarettes, will be assessed during screening. 

Psychiatric disorders Currently suicidal or high suicide risk, current or past psychotic disorders of any type, bipolar disorder (I, 
II, or NOS), schizophrenia or schizoaffective disorder, anorexia, bulimia, alcohol or substance 
dependence within the last 6 months, patients with comorbid psychiatric conditions that are relative or 
absolute contraindications to the use of any treatment option in the protocol. These will be assessed by 
the MINI. 

Current treatment Current use of any pharmacotherapy or psychotherapy for smoking cessation not provided by the 
researchers during the quit attempt. Current use of psychotropic medication. Here, although subjects will 
be excluded at intake for use of psychotropic medications and asked not to initiate pharmacotherapy 
during the study period, we believe it would be unethical to prevent them from starting these medications 
once the study has begun. Thus, we will assess for the initiation of psychotropic medications throughout 
treatment and utilize this information when analyzing the study results. Concurrent psychotherapy 
initiated within three months of baseline, or ongoing psychotherapy of any duration directed specifically 
toward the treatment of anxiety or mood disorder other than general supportive therapy initiated at least 3 
months prior to the study. 

Other exclusions Insufficient command of the English language (i.e., they cannot carry on a conversation with an 
interviewer in the English language or read associated text).   



 
have. Informed consent will be obtained from all participants prior to undergoing any screening procedures. 
The Institutional Review Board for The University of Texas at Austin (UT) consists of an independent body of 
reviewers. Research associates will receive training regarding procedures required to obtain informed consent, 
and training is completed yearly in order to continually reinforce such procedures.  

 
Adequacy of Protection Against Risks 
We developed and followed strict safety guidelines during previous and pilot studies that will be applicable 

to the proposed study. The YMCA has safety procedures in place that include established emergency 
procedures for physical injury and CPR training of all supervising staff. We also have detailed safety 
procedures for dealing with adverse mental health events. The PIs are available for intervention as needed and 
back-up plans are established including involvement of the study physicians and referral to a hospital 
emergency department. These safety procedures have been effective in dealing with adverse physical and 
mental health events in previous and ongoing studies. Upon study completion, all participants will be referred 
to follow-up care if needed.  

To minimize skin reactions due to nicotine patch, smokers will be instructed to move the site of patch 
placement each day and not repeat site use for at least one week. Smokers who smoke 4 cigs/day for 4 days 
will be asked to discontinue the patch until they are able to cut down or quit smoking again. The initial 21 
mg/day dose may be adjusted downward to 14 mg or 7 mg if there is significant nausea or other adverse 
reactions. Smokers will be instructed to remove the patch before bed if it significantly interferes with sleep. The 
patch will be discontinued entirely if severe skin reactions develop. 

In regard to withdrawal symptoms, there is a strong likelihood that most study participants will experience 
some nicotine withdrawal symptoms, including anxiety, restlessness, anger, irritability, sadness, problems 
concentrating, appetite change and weight gain, insomnia, and decreased heart rate. Because all participants 
will use the nicotine patch, this should diminish the overall severity of withdrawal discomfort, although the patch 
will not necessarily eliminate withdrawal discomfort entirely. Moreover, withdrawal symptoms are usually short-
lived, with most symptoms abating within 1-2 weeks. Importantly, Mrs Dutcher is trained and experienced in 
addressing these issues as they emerge. Using the study instruments and clinical interviews, staff members 
will determine whether treatment or additional treatment for a specific psychological problem is needed and 
work with the participant and Dr. Smits to refer them to appropriate service centers. 

To deal with the potential risk of loss of privacy (judged to be minimal), we will maintain confidentiality by 
numerically coding all data, by disguising identifying information, and by keeping all data in locked file drawers. 
Participant information will be accessible only to research staff. Identifying information will not be reported. 
 
Potential Benefits of Proposed Research to the Subjects and Others  

Participants will have opportunity for direct benefit in the care and treatment for smoking. The population of 
anxiety vulnerable adult smokers in general has a great opportunity for benefit since the results of the study 
may be valuable in the treatment of smoking. 
 
Importance of Knowledge to be Gained  

If we find that exercise augments standard care for smoking cessation, then, smokers could elect this 
augmentation strategy to improve their quality of life. Further, the proposed study (i.e., design, assessment 
schedule, and analyses) offer the potential to improve the understanding of the mechanisms that underlie 
these effects. Additionally, although there are some risks associated with use of the nicotine patch, these are 
judged to be minor. Moreover, nicotine patches have been in wide-spread clinical use for several years, have 
been judged to be generally safe and efficacious, and are now widely available without prescription. The 
anticipated benefits of the study are twofold: the results will be used to advance understanding of the factors 
related to smoking after attempts at smoking cessation, and significant knowledge about the combined effects 
of ABR and standard care. All participants should benefit from the smoking cessation treatment provided as 
part of the study. The results of the study will have implications for matching treatments to specific 
characteristics of smokers. 
 
Data Monitoring, Management Procedures, and Attrition Safeguards 

General Approach and Meeting Schedule 
The organizational system for the study is based upon the past successful projects. Here, it is worth noting 

that these have resulted in numerous published studies. The general format for the project uses an 



 
organizational system, as explicated below. First, we will have regular weekly team meetings (60 minutes in 
duration) to discuss project activities (e.g., data collection, budget, recruitment, treatment problems, data 
management and analysis, integrity of assessment and intervention procedures) activities. These team 
meetings will be coordinated by Dr. Smits. Second, Dr. Smits will also have a regular weekly phone meeting 
with the co-investigators to address problems. Third, Dr. Smits will hold weekly supervision meetings with the 
Mrs. Dutcher (separately) to problem-solve issues around implementation and will be available for additional 
meetings as need.  

 
Data Management Organizational Structure 
Our general policy for data management is that research assistants copy all data files and these files are 

reviewed by Dr. Smits on a monthly basis. The research assistants routinely evaluate the data and discuss any 
problems and questions with the study staff and Dr. Smits at the regular weekly team meetings. Accuracy of 
data entry will be ensured by a standard double-entry procedure. Data management formal reports on record 
status across the three following domains will be employed: entered, verified, and edited. These reports of data 
records will be evaluated 1 time a month during the final team meeting of the month. To help ensure data 
protection, backup copies, automatically generated by our computer systems, will be available.  

Study data (e.g., measurements and questionnaires) will be collected and managed using REDCap 
(Research Electronic Data Capture).  REDCap is a secure, web application designed to support data capture 
for research studies, providing user-friendly web-based case report forms, real-time data entry validation (e.g. 
for data types and range checks), audit trails and a de-identified data export mechanism to common statistical 
packages (SPSS, SAS, Stata, R/S-Plus).  REDCap also provides a powerful tool for building and managing 
online surveys. The research team can create and design surveys in a web browser and engage potential 
respondents using a variety of notification methods. The system was developed by a multi-institutional 
consortium which includes University of Texas at Austin and was initiated at Vanderbilt University. The 
database is hosted at the Population Research Center, which will be used as a central location for data 
processing and management. The PRC server has been cleared for Category-I data collection by UT's 
Information Security Office.  Network transmissions (data entry, survey submission, web browsing, etc.) in 
REDCap are protected via Secure Sockets Layer (SSL) encryption. REDCap data collection projects rely on a 
thorough study-specific data dictionary defined in an iterative self-documenting process by all members of the 
research team with planning assistance from the PRC. The iterative development and testing process results 
in a well-planned data collection strategy for individual studies. REDCap provides a secure, web-based 
application that is flexible enough to be used for a variety of types of research, provide an intuitive interface for 
users to enter data and have real time validation rules at the time of entry. 

Paper data will be kept stored under lock and key for use in further ratings and maintained until three years 
after the publication of study results, at which time they will be shredded or deleted. All data and samples are 
considered confidential (i.e., data can potentially be linked to participants), in that they will be labeled by a 
participant ID. However, the participant IDs will only be linked to patient specific information (e.g., name, phone 
number, demographic information, etc.) in a password protected Excel document accessible only by research 
staff (i.e., the PI and co-PIs). This document is necessary to retain contact information for participants and link 
all study materials. Upon completion of the project, the Excel document will be deleted from UT servers.  

The data and samples will not be shared by other researchers for research purposes not detailed in this 
study. Confidentiality is assured by a number of factors. Most importantly, participants will be identified on 
REDCap only by participant number, visit number, and date of visit, assuring confidentiality of the anonymized 
data on the web. By recording the study data in this manner, the information can be considered 'de-identified,' 
and therefore, compliant with the Standards for Privacy of Individually Identifiable Health Information ("Privacy 
Rule") of the Health Insurance Portability Act of 1996 ("HIPAA"). Additional measures to ensure the 
confidentially of study data include the following: a dedicated personal computer will permit the electronic 
authentication/signature of all information and data collected during the study. When data are submitted, the 
user id, password, date, time, and IP address of the computer are logged. As a result, the number of locations 
from which the database can be accessed will be limited, effectively restricting access to individual computers. 
Access to the dedicated personal computer will be restricted to participants, investigators and staff involved in 
the study. Each user of the system will be assigned a unique user-id. Each user-id will be associated with a 
subset of participants. Thus, project staff will only be able to access the records of participants for whom they 
are responsible and for those individuals registered in the study (to allow for cross coverage of participants 
when necessary). Data will be accessed by participant number, visit number, and specified form of interest. 



 
Participants will have access only to the current visit, and only to the subset of forms that they will be filling out. 
As a result, participants will require the assistance of project staff member to access other aspects of their 
record. 

 
Attrition Safeguards/Protection of Loss of Data 
A notable methodological consideration pertaining to the proposed research is protection against attrition. 

Attrition can have a negative impact on the outcome of this study in at least two key ways: (1) reduced sample 
size would decrease statistical power and thereby increase the probability of Type II error; and (2) follow-up 
samples may be non-representative of the original samples due to loss of subjects, and hence, adversely 
impact external validity. Our research groups have conducted numerous prospective studies, including clinical 
intervention work. In our previous work we have learned that individuals with substance use histories are best 
retained in studies when financial remuneration is offered, there is familiarity with study personnel with this 
population (e.g., ability to effectively establish rapport), and team-based persistence in conducting follow-up 
assessments. We have outlined our incentive-based approach in the proposal.  
 
  



 
DATA AND SAFETY MONITORING PLAN 

 
The data and safety monitoring plan was developed in consultation with Dr. Smits and other research team 

personnel. The PI, Dr. Smits, will take ultimate responsibility for data safety monitoring in the study. As 
discussed, potential risks include nicotine patch side effects, withdrawal symptoms after quitting, and breach of 
confidentiality. 

Breach of confidentiality is highly unlikely because all data will be identified only by numeric code and are 
stored in locked file cabinets/online secure server. A master list of names and numbers will be kept in a 
separate location and is used to facilitate the collection of follow-up data. Only senior project staff will have 
access to the master list linking names and code numbers. Clinically important assessment data (e.g., medical 
history) will be made available to clinical staff to more effectively coordinate services. All staff will be fully 
trained in relevant ethical principles and procedures, particularly around confidentiality. All assessment and 
treatment procedures will be closely supervised by the project’s professional staff. All audiotapes will be erased 
upon completion of data analysis. As with any type of medication, there is the risk for unexpected side effects 
from the patch. Side effects will be monitored by study staff at each contact and select clinical staff will be 
available at all times by pager. Participants will be given contact information and instructed to notify study staff 
immediately if they experience any adverse side effects. We also will monitor participants closely by direct 
observation and through participant’s subjective reports of discomfort.  

 
Functions of the Data and Safety Monitoring Board (DSMB) 
A Data and Safety Monitoring Board (DSMB) will be created as an independent body charged with 

ensuring that the safety of study subjects is protected and that the scientific goals of the study are being met. 
To support those purposes, the DSMB will review any proposed amendments to the study protocol, perform 
expedited monitoring of all serious adverse events, perform ongoing monitoring of drop-outs and non-serious 
adverse events, determine whether study procedures should be changed or the study should be halted for 
reasons related to the safety of study subjects, and perform periodic review of the completeness and validity of 
data to be used for analysis of safety and efficacy. The DSMB will also ensure subject privacy and research 
data confidentiality.  

As in any clinical trial, it is not possible to anticipate all possible adverse events. We do extensive training 
with our staff on ascertaining, monitoring, and documenting adverse events. The study investigators have 
extensive experience in clinical trials organization and management, including data safety monitoring for single 
site and multi-site trials. We have established procedures for rendering first aid and life threatening 
emergencies. All staff involved in the conduct of supervised exercise sessions will be CPR certified. All 
investigators and study staff will be trained in monitoring and documenting adverse events. Furthermore, they 
will be trained in proper first aid procedures.  

 
Membership of the DSMB 
The data and safety monitoring board will consist of four members (not part of the investigative team) with 

expertise in a variety of disciplines including mental health, physical activity, statistics, clinical trials conduct, 
and medicine.  

 
Functional Organization of the DSMB 
One individual will serve as Chairperson of the DSMB and will communicate by e-mail and telephone 

conference with the other members. Communication pertaining to review of serious adverse events (SAEs) will 
occur within a week of receiving any new SAE report. Reporting and communication about other matters will 
occur on a regular basis for the duration of the study. 
 
Monitoring of Safety Data by the DSMB 

Unblinded Reporting – Safety information for this study will be reported to the DSMB in an unblinded 
manner. A statistical penalty will not be assessed for the ongoing unblinded review of safety by the DSMB. 
Unblinded data will not be released to the investigators unless necessary for safety reasons. 

Range of Safety Reporting to the DSMB – It is considered necessary for the purpose of monitoring the 
safety of the study that the DSMB review not only adverse events (AEs) and serious adverse events (SAEs), 
but other data that may reflect differences in safety between treatment groups. This includes treatment 
retention rates, and reasons for drop-out. 



 
Serious Adverse Events – Expedited review will occur for all events meeting the FDA definition of Serious 

Adverse Events (SAEs) – i.e., any fatal event, immediately life-threatening event, permanently or substantially 
disabling event, event requiring or prolonging inpatient hospitalization, or any congenital anomaly. This also 
includes any event that a study investigator or the DSMB judges to impose a significant hazard, 
contraindication, side effect, or precaution. For purposes of this study, all SAEs will be required to be reported 
to the DSMB, regardless of any judgment of their relatedness to the study treatment. All relevant information 
will be reported to the DSMB for each SAE including information about the event and its outcome, concomitant 
medications, the subject’s medical history and current conditions, and all relevant laboratory data. Notification 
by e-mail, and FAX transmittal of all related study forms shall be made to the DSMB within 2 days of the 
occurrence of any SAE. Information will be reviewed and a determination made of whether there was any 
possible relevance to the study. Additional reporting to the IRBs will be done within 24 hours of the SAE; 
reporting to NIH will be made according to the NIH regulations governing SAE reporting. 

Non-Serious Adverse Events – At periodic intervals, the DSMB will be provided with summaries of the 
numbers and rates of adverse events by treatment group. These reports will include types of events, severity, 
and treatment phase. Data on individual non-serious adverse events is not expected to be needed for this 
review. 

Other Safety-Related Reports – Throughout the course of the study, the DSMB will receive summary 
reports of treatment retention and reasons for drop-out.  

Study Stopping Rules – If at any time during the course of the study, the DSMB judges that risk to subjects 
outweighs the potential benefits, the DSMB shall have the discretion and responsibility to recommend that the 
study be terminated. Stopping rules for the trial could include stopping because of a significant number of 
injuries or illnesses that could be attributed to participation in exercise, inability to recruit and measure the 
required number of participants to conduct the primary outcomes analyses, and poor intervention quality and 
delivery.  

 
Monitoring of Data Quality by the DSMB 
At least on a quarterly basis during the course of the study, the DSMB will receive a report on data quality 

and completeness. At a minimum, this will include an overview of the progress of patient intake and retention; 
summary reports describing patient compliance with visits, evaluations, and intervention as described in the 
protocol; and a summary of the completeness and quality of key data elements needed to characterize 
participants and their primary and secondary outcomes. These reports will be used by the DSMB to evaluate 
the capacity of the data capture and processing to support scientifically valid analyses.  

 
Annual DSMB Report 
 Annually during the course of the study the DSMB will prepare a summary report of its findings regarding 

safety and quality based on data received to that point in the study. This report will include a summary of all 
safety findings, as well as an assessment of protocol compliance and data quality. Any recommendations to 
improve patient safety, protocol adherence, or data quality will be made in the annual DSMB report. A copy of 
the annual DSMB report will be sent to the local IRBs along with the annual renewal report.  

 
Policies and Procedures for Adverse Event Reporting 
The PI will inform the IRB of any SAE within 24 hours and will also inform the DSMB. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
INCLUSION OF WOMEN & MINORITIES 

 
Fifty percent of participants will be female, allowing us to achieve aim 2c of the proposal. We will make a 

concerted effort to promote awareness of our research project among women to ensure adequate 
representation in our sample. These efforts will include a) involving female research staff in patient recruitment; 
and b) advertisements in local media outlets popular with women. Recruitment materials will be tailored to low-
literacy populations. Given the ethnic and racial compositions of the greater Austin area (approximately 35.1% 
Hispanic/Latino, 48.7% non-Hispanic; 68% White, 8.1% Black, .1% Asian/Pacific Islander, .9% American 
Indian; 2007 estimates), an ethnically and racially diverse sample is expected. If eligible, participants will be 
enrolled without regard to ethnic background. To increase minority participation, we will utilize a multimedia 
campaign with the following strategies: public service announcements on local radio stations, announcements 
in church bulletins, information booths at community functions, community presentations, promotional mailings, 
and placement of informational materials in retail outlets and organizations known to serve minorities. In 
addition, we will work with health clinics to target minorities. We expect that the ethnic/minority composition of 
the sample obtained by our recruitment efforts will approximate that of the communities in Austin. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
INCLUSION OF CHILDREN 

 
Children under the age of 18 will not be included in the proposed research study for several reasons. First, 

in order to include these children, the assessment protocols being tested would require significant modification 
to take into account their differing cognitive and psychosocial development. Making these modifications would 
result in a fundamentally different set of tasks and would essentially necessitate the conduct of two different 
studies. We do not consider this feasible, short of submitting two different grant applications. Second, the FDA 
has not approved the use of nicotine replacement therapy in children under the age of 18, so we would not be 
able to provide the full treatment to those individuals, making the use of the protocol less than ideal and no 
longer state-of-the-art. Third, modal quit behavior for smoking occurs in adulthood, making this developmental 
time period particularly well suited to a test of mediating processes during a smoking cessation intervention65. 
Overall, we adopted a balanced approach to admitting a young to older age adult sample (ages 18-65). In 
addition to not overly restricting the number of eligible subjects, this age range allows us to capture participants 
and meaningfully evaluate processes related to the maintenance of smoking.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
FACILITIES & OTHER RESOURCES 

 
Data collection will occur in the Anxiety & Health Behaviors Laboratory (Dr. Smits) at the University of 

Texas at Austin. Overall, the scientific environment at the University of Texas is excellent. The Department of 
Psychology has a long history of productivity and international visibility. Since its creation in 1927, the 
department has attracted stellar researchers and instructors, including several members of the prestigious 
National Academy of Sciences, presidents of the American Psychological Association, American Psychological 
Society, and dozens of more specialized academic organizations. Our new building, a $52 million investment, 
boasts state-of-the-art laboratories and equipment. In the most recent rankings, U.S. News & World Report 
listed the Department’s graduate program at 14th in the nation (clinical psychology was ranked 8th); a strong 
affirmation of the quality of our faculty, facilities, and education overall.  
 
General Resources, Department of Psychology at University of Texas at Austin 

The Psychology Department has its own clinic with a full-time clinic director and administrative assistant. 
The physical space includes four individual treatment rooms, 1 group therapy room, and four individual 
assessment rooms. The clinic is available for project-related referrals. The Department of Psychology also 
makes available significant computer resources to grant funded projects, including workstations, servers, 
secure networks, and technical personnel. The Department's connection to the Internet is via multiple 
redundant Gigbit optical fiber links, and all network traffic passes through a protective firewall. All out-world 
access to Fileservers holding research data require secure encrypted VPN connections, and all workstations 
and servers require passwords for access. The Department has well over 800 computer workstations, and 
about 24 web/file/streaming-video servers hosting nearly 10 Terabytes of data. The Departmental technical 
support staff consists of 7 full-time technicians including web, audio-video, database, security, and computer 
publications specialists. 
 
Institute for Mental Health Research (IMHR) 

The IMHR is an organized research unit with the College of Liberal Arts that reports to the Dean of the 
College of Liberal Arts. All faculty have appointments in academic departments but research effort occurs 
within the IMHR. In January 2015, the IMHR moved into research space located in College of Liberal Arts 
(CLA) Building. This space was selected because it is centrally located on campus, accessible and identifiable 
to research participants who are unfamiliar with campus, and there is substantial room for expansion. The 
IMHR initially includes approximately 8,000 square feet of dedicated office and research space that will contain 
research labs tailored to the needs of each investigator, a participant waiting room, a conference room, three 
therapy/assessment rooms, a computer lab for data processing and analysis, a biospecimen collection and 
storage room (with centrifuge and freezers), office space for faculty, staff, post-doctoral fellows, and graduate 
students, a break room, and a mailroom.  

CLA is very close to the heart of campus (where many undergraduate classes are held) and a 10-minute 
walk to the Department of Psychology. This space will allow IMHR faculty members to work in state-of-the-
art facilities designed to foster collaboration and innovation while simultaneously allowing IMHR faculty to 
access collaborators and resources from around the campus community.  
 
Anxiety & Health Behaviors Laboratory 

The Anxiety & Health Behaviors Laboratory is located within the Institute for Mental Health Research (see 
below) and is also affiliated with the Department of Psychology at the University of Texas at Austin. The 
laboratory is directed by Dr. Jasper Smits, professor and licensed psychologist. Other personnel include Dr. 
Mark Powers, licensed psychologist and Dr. Carlos Tirado, a board-certified psychiatrist. The laboratory is 
further staffed by two research staff members, and 5 doctoral students, who are trained and certified in the 
conduct of diagnostic evaluations as well as the delivery of behavioral interventions for anxiety and smoking 
cessation.  

The Anxiety & Health Behaviors Laboratory consists of two adjacent research suites and a research office. 
The testing suite contains three individual testing rooms and an office for the laboratory manager. This testing 
suite, which will be used for ABR and CTRL training, is sound attenuated with multiple layers of soundproof 
gypsum board specifically designed for this purpose, and houses the human psychophysiology of emotion 
equipment (see below). The exercise suite consists of a room that houses the exercise equipment (see below) 
and a locker room with shower. The research office contains filing cabinets and equipment (e.g., two iMac 



 
desktop computers, phones, etc.) required 
for staff to support research efforts (e.g., 
screening, scheduling, data entry/analysis). 
All rooms are networked and equipped with 
state-of-the-art computers. All staff, 
including Dr. Smits, has offices located 
nearby in the IMHR, allowing for close 
contact between research staff and key 
personnel on this project. 
 
Human Psychophysiology of Emotion 
Equipment  
 Dr. Smits’s Laboratory is equipped with a 
psychophysiological suite that allows 
assessment of psychophysiological responses associated with symptoms of mood, anxiety, and substance use 
disorders using state-of-the-art technology. The lab has an acoustic startle system coupled to the BIOPAC 
MP150 Psychophysiological Recording Apparatus that allows us to measure acoustic startle (electromyogram, 
EMG), and skin conductance (GSR). The Human Psychophysiology of Emotion set up contains three iMac 
desktop computers and Dell PC all for the purposes of stimulus presentation (SuperLab 4.0, Cedrus 
Corporation, San Pedro, CA), data collection (AcqKnowledge 4.0), and psychophysiological data analysis 
(Mindware, Mindware Technologies, Gahanna, OH).  
 
Exercise Equipment 
 Dr. Smits’s Laboratory is equipped with a Cybex 770 AT total body arc trainer and The Cybex 770T 
treadmill. The exercise machines face two individual TV screens and are connected to polar heart rate 
monitors. The exercise suite also is equipped with an AED and telephone.  
 
RedCap 
 Study data will be collected and managed using REDCap (Research Electronic Data Capture). REDCap is a 
secure, web application designed to support data capture for research studies, providing user-friendly web-
based case report forms, real-time data entry validation (e.g. for data types and range checks), audit trails and 
a de-identified data export mechanism to common statistical packages (SPSS, SAS, Stata, R/S-
Plus). REDCap also provides a powerful tool for building and managing online surveys. The research team can 
create and design surveys in a web browser and engage potential respondents using a variety of notification 
methods. The system was developed by a multi-institutional consortium that includes University of Texas at 
Austin and was initiated at Vanderbilt University. The database is hosted at the University of Texas. The 
REDcap server has been cleared for Category-I data by UT's Information Security Office. Network 
transmissions (data entry, survey submission, web browsing, etc.) in REDCap are protected via Secure 
Sockets Layer (SSL) encryption. REDCap data collection projects rely on a thorough study-specific data 
dictionary defined in an iterative self-documenting process by all members of the research team with planning 
assistance from the PRC. The iterative development and testing process results in a well-planned data 
collection strategy for individual studies. REDCap provides a secure, web-based application that is flexible 
enough to be used for a variety of types of research, provide an intuitive interface for users to enter data and 
have real time validation rules at the time of entry. The REDCap Consortium is composed of 681 active 
institutional partners in 58 countries. The consortium supports a secure web application (REDCap) designed 
exclusively to support data capture for research studies. 
 
 
 
 
 
 
 
 
 



 
DATA SHARING PLAN 

 
We will provide de-identified data from this project to interested individuals one year following achievement 

of the aims of the project (i.e., publication of main outcome paper). These data will be provided in digital format 
(i.e., disk), with clear labels for all variables. Data will be released directly by Dr. Smits’s team to investigators 
providing evidence of their institution’s IRB approval for planned analyses of the data Dr. Smits’s team will be 
available to address queries. 
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