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A. Précis 

 Background. Our research group has made extensive use of ecological momentary 
assessment (EMA) to understand people’s daily experiences with opioid craving, use, and lapse.  
We have also administered clinic-based psychotherapies such as cognitive-behavioral therapy 

(CBT), in which clients learn to avoid, escape, resolve, or reframe problems (such as stress) that 
can trigger lapses to drug use.  CBT contrasts with ACT (Acceptance and Commitment 

Therapy), a mindfulness-based approach in which difficult thoughts and feelings are viewed as 
necessary and potentially valuable components of a full life, to be experienced observantly 
rather than resolved or reframed.  CBT and ACT can and do coexist in a single treatment plan, 

but we know of no systematic attempt to reconcile their differences.  We have also not tried to 
administer either of them on a mobile device. 

 Objective.   To test a just-in-time adaptive intervention (JITAI)—a treatment given 
when and where it is needed.  Our JITAI will be delivered via smartphone app and will combine 
elements of two widely used treatments for addiction: CBT and ACT.  Our goal is not to bring 

another branded app onto the market, but rather to clarify when and for whom the generic 
components of such apps are effective or not.  This will include determining when CBT is more 

helpful than ACT and vice versa. 
 Participant population. Outpatient adults who are in treatment for opioid use disorder 
(OUD)—up to 185 enrolled (35 for a formative-interview phase, 150 for a trial) for a target of 

115 evaluable (30 interviewees, 85 trial participants). Target enrollment will include 40% 
women and 60% minorities (mostly African-American).  In the trial, some participants will 

receive buprenorphine in our clinic, and others will be receiving buprenorphine or methadone 
elsewhere; this is a procedural matter, not a component of the experimental design. 
 Experimental design. After a formative-interview phase, the study will be run as a 

microrandomized trial that will also include a conventionally randomized between-groups 
clinical-trial component.  In microrandomization, interventions are randomized at the 

momentary level within person; the effect is measured proximally (e.g., 20 minutes later).  This 
is a powerful way to assess the effects of different interventions administered in the field  and to 
examine “strategy-situation fit,” i.e., whether interventions are differentially effective under 

specific momentary circumstances.  We are powering our study mostly to detect (1) any effect 
of CBT or ACT versus control moments with no intervention given, and (2) preferential 

advantages of CBT over ACT, and vice versa, as a function of the participant’s ability to control 
(change, escape) a given situation.  The between-groups aspect of the design (JITAI group 
versus EMA-only control group) is needed to demonstrate an effect of our JITAI on traditional, 

distal measures of outcome, such as reductions in opioid use. 
 Methods.  In the formative-interview phase, we will conduct interviews with people in 

treatment for OUD who express interest in using a mobile treatment app.  We will ask them 
about day-to-day challenges they currently face in maintaining progress toward their treatment 
goals, and ask them what might be helpful.  Then we will show them item lists, onscreen 

mockups, and/or functional demos, and we will ask interviewees to comment on the app’s likely 
usefulness, its likely pitfalls, and how we could improve it.   

 In the clinical trial, participants will be randomized to one of two groups (JITAI vs. 
EMA-only control).  During weeks 1-2, all participants will have baseline assessments of 
coping styles and personality, and all JITAI participants will be shown a video introducing basic 

concepts of CBT and ACT.  For weeks 3-10 (8 weeks), participants will carry smartphones for 
EMA with or without JITAI.  During week 11, participants will be readministered some of the 
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assessments from baseline.  Participants receiving buprenorphine from us will then be offered a 
dose taper or encouraged to transfer to continued treatment elsewhere.  All participants will 

come to our clinic thrice weekly for urine testing throughout participation. 
 Primary outcome measures: (1) Proximal effects of CBT and ACT messages in the 

JITAI group: decreases over 20-minute intervals in craving and negative mood, with increases 
in self-efficacy; (2) strategy-situation fit in the JITAI group; (3) group differences in distal 
effects of treatment (week 11 versus week 2) in terms of self-efficacy and coping flexibility. 

 Secondary outcome measures: (1) Trait predictors of differential responses to CBT and 
ACT, in the JITAI group; (2) group differences in frequency of opioid-positive urine over time; 

(3) time courses of responsiveness to ACT vs. CBT, in the JITAI group; (4) whether the 
intervention types that benefit participants most when “pushed” by the app are the same ones 
participants choose when subsequently given the opportunity to “pull” interventions.  
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C. Background 

1.  From mobile assessment to mobile treatment: a microrandomization approach 

Anyone who has struggled with addiction, or who has seen the struggle firsthand, knows 

that recovery and relapse are, to put it technically, dynamic processes (Shiffman, 2005; Van 

Zundert et al., 2010; Shiyko et al., 2012)—or, to put it in more human terms, processes 

complicated by frequent and messy changes, often occurring in a matter of moments.  Those 

momentary changes are bound up with events in the physical and social environment.  But until 

recently, life at the momentary level was not amenable to collection of quantitative, statistically 

aggregable data—or to the systematic application and immediate evaluation of interventions. 

That situation improved when one form of addiction, nicotine dependence, began to be 

studied with ecological momentary assessment (EMA), an electronic method for ambulatory 

monitoring of behavior and mood (Shiffman et al., 1996).  Our research section completed the 

first large-scale EMA studies in people being treated for addiction to heroin and cocaine, with 

results that both confirmed and challenged common wisdom (Epstein et al., 2009; Preston et al., 

2009; Epstein et al., 2010; Epstein & Preston, 2010; Preston & Epstein, 2011; Epstein & 

Preston, 2012; Kennedy et al., 2013; Phillips et al., 2013b; Furnari et al., 2015; Preston et al., 

2016). 

EMA is, as its name suggests, a technique for assessment, not treatment.  The self-

monitoring required by EMA may produce some behavioral change, a phenomenon called 

reactivity.  But reactivity to EMA in addiction is not robust or consistent (McCarthy et al., 

2015).  Mobile interventions need to be implemented purposefully.  We have taken small steps 

toward mobile interventions, such as having participants watch HIV-education videos on 

smartphones (Phillips et al., 2013a) and issuing daily reminders to complete treatment tasks 

(Willner-Reid et al., 2016).  We now intend to harness the full potential of mobile interventions, 

using what are called just-in-time adaptive interventions (JITAIs).  A JITAI is an intervention 

given only when and where it is needed—e.g., a craving-reduction exercise delivered via 

smartphone app, either because the user requested it or because an automated system detected a 

risk of craving (Nahum-Shani et al., 2016). 

JITAIs, and mobile interventions in general, do add value to standard treatments for 

behavioral, psychiatric, and medical problems: a meta-analysis showed an overall effect size of 

d = .27 (95% CL .04 to .50) for “mobile + standard treatment” versus “standard treatment 
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alone,” in terms of the primary outcome measure for each of 25 clinical trials.  The effect was 

especially large when the targeted problem was an addictive disorder such as nicotine or alcohol 

dependence (d = .50, 95% CL .26 to .73) and when the intervention was implemented as a 

smartphone app (d = .57, 95% CL .28 to .85) rather than as text messages (d = .31, 95% CL .11 

to .53) (Lindhiem et al., 2015). 

Nonetheless, in reviewing the literature on JITAIs, we have found that even thoughtfully 

designed apps may produce very modest results, with high rates of user attrition and only small 

benefits for the users who do not drop out (e.g., Ploderer et al., 2014).  We think there are two 

main reasons for this, and we intend to address them in this protocol. 

First, user engagement tends to be low when users are left on their own to acquire and 

run the treatment app (e.g., Chittaro & Vianello, 2016).  Online-store downloads have not 

proven an adequate substitute for clinician/patient contact.  We think some initial training is 

needed before an app can begin to assume some of the functions of a clinician, and we will 

provide that in this protocol—but only to a degree that we think would be practical for 

community clinics. 

Second, there is very little information to guide the design and implementation of a 

mobile-treatment app for addiction (or any other indication).  Existing theories of addiction do 

not deal in detail with the momentary dynamics of behavior (Riley et al., 2011).  Existing 

treatments for addiction were developed for delivery during scheduled office visits (or inpatient 

stays) that are spatially and temporally separated from the ambulatory episodes of risk during 

which they will be needed.  Although cognitive-behavioral therapy (CBT) does emphasize that 

clients should practice recovery-related skills at the appropriate times and places, there are no 

tested guidelines for matching any specific type of intervention to any specific daily-life 

situation, nor any established criteria for declaring success.  In this protocol, we will address 

these issues with a clinical trial that incorporates a new kind of design, microrandomization. 

Microrandomization, as described by EMA researchers Klasnja and colleagues (2015), 

is a within-subjects experimental design in which the unit of randomization is the event rather 

than the person.  Each time a mobile intervention is to be delivered (typically several times per 

day for each person), a random assignment is made among different possible interventions.  

Outcome is assessed proximally—that is, shortly after the moment of the intervention.  The 

purpose is to collect a kind of measurement that, until now, has never been available: a 
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measurement of the extent to which a momentary intervention has the immediate effect (for 

example, an increase in self-efficacy in the context of a stressor) that is theorized to mediate its 

distal effect (for example, an enduring reduction in relapse risk, as would be assessed in a 

conventionally designed clinical trial).  Microrandomization has precedents in more qualitative 

“alternating treatments” approaches for single-participant studies (Barlow & Hayes, 1979), but 

was specifically developed to be compatible with newer forms of inferential statistics, providing 

strong power to detect very small proximal effects (Liao et al., 2016).   

By starting with a microrandomized trial, we can determine which types of momentary 

intervention are most effective in which contexts.  This is the most logical transition from our 

EMA work (in which we gave no momentary interventions) to trials of more precisely targeted 

JITAIs. 

2.  Momentary interventions to be tested in the first arm of this protocol 

In selecting the types of intervention to test, we were guided by two considerations.  

First, there are already hundreds of mobile-health apps purporting to help treat addiction, both 

in the scientific literature and in the Apple and Google Play stores, with varying degrees of 

support for their effectiveness.  Second, there are, to our knowledge, no published studies using 

microrandomized designs, and therefore no information on the contextual effectiveness of the 

techniques incorporated into these apps.  Therefore, our priority is not to develop another 

branded app, but to reach useful conclusions about the generic treatment approaches shared by 

most of the existent apps. 

The momentary interventions in addiction-treatment apps are usually based on principles 

of cognitive-behavioral therapy (CBT), or acceptance and commitment therapy (ACT, 

pronounced act).  CBT and ACT can best be distinguished from each other as follows.   

In CBT, negative emotional states (including craving, which is a negative state for a 

person who is trying not to use drugs) are viewed as problems to be solved, and the client learns 

skills to solve them.  The skills might include reframing them more positively, finding ways not 

to dwell on them, or, when possible, taking action to eliminate their cause (Carroll, 1998). 

In ACT, negative emotional states are viewed as a necessary and potentially valuable 

component of a full life (Hayes et al., 2013).  When they occur, the goal is not to solve them, 

but to experience them in an observant, curious, nonjudgmental way—a practice referred to as 

mindfulness.  This is the “acceptance” component of ACT (acceptance of all one’s thoughts and 
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feelings, not the situations that give rise to them) and it has been shown to shorten the duration 

of negative thoughts and feelings (Ford et al., 2017).  The “commitment” component of ACT 

refers to responding to negative situations in a manner consistent with one’s highest long-term 

values.  Long-term values might seem to be an unlikely motivator in people with addiction, who 

are frequently thought to have shortened time horizons, i.e., a relative insensitivity to rewards or 

punishments that are not immediate (Petry et al., 1998).  But time horizons in addiction are 

modifiable (Snider et al., 2016; Stein et al., 2016), and our read of the ACT literature leads us to 

suspect that ACT “present-izes” movement toward distal goals, such that people can derive 

satisfaction from the sheer fact of acting in accord with those goals regardless of what happens 

in the long term (Hayes & Smith, 2005).  ACT has been helpful in treatment of addiction to 

stimulants, opioids, cannabis, tobacco, and alcohol (Hoppes, 2006; Brewer et al., 2009; Luoma 

et al., 2012; Chiesa & Serretti, 2014).1 

Despite the differences between ACT and CBT, proponents of ACT argue the two are 

compatible (Hayes et al., 2013).  One of the pioneers of CBT-based relapse prevention, Alan 

Marlatt, proposed a (nonmobile) CBT/mindfulness hybrid treatment called “mindfulness-based 

relapse prevention,” which he classified as a CBT-based approach, though he acknowledged 

that mindfulness-based skills are actually “metacognitive” (Witkiewtiz et al., 2005).   

A microrandomized trial provides an excellent opportunity to see how components of 

ACT and CBT can best coexist in one treatment plan—that is, in what contexts one might be 

preferable to the other.  Some investigators, comparing patient-reported coping strategies in 

EMA studies of addiction, have concluded that no strategy is superior to any other: the more 

strategies used at any one time, the better (O’Connell et al., 2007).  Others have found evidence 

for strategy-situation fit, such that, for example, cognitive reappraisal of a stressor produces 

better results when the situation is uncontrollable than when it is controllable (Haines et al., 

2016).  Tests for evidence of strategy-situation fit will be part of our outcome analyses. 

 
1 In smokers, a mobile mindfulness-meditation intervention (different from ACT because ACT 
exercises do not include formal meditation) reduced cravings and negative mood assessed 

immediately after each meditation, and reduced smoking over two weeks, compared to a results 
in “sham meditation” participants who were instructed to be more judgmental of their 

experiences (Ruscio et al., 2016). 
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3.  Two ways to deliver a momentary intervention: push versus pull 

 Apart from the content of the momentary interventions, we need to consider whether 

they are to be “pushed” at the user (that is, whether the system initiates them without action 

from the user) or whether they will be available for “pull” access (access on demand).  Each of 

these has pros and cons.  A pure “pull” intervention seems likely to be preferred by users, but 

would introduce between-person variability in treatment exposure that would be problematic 

scientifically (adding noise to outcome analyses) and perhaps not ideal clinically (undertreating 

participants who underestimate their own needs or risks).  The ideal app would probably use a 

hybrid push/pull approach. 

 For us, however, the choice is dictated by our use of a microrandomized design.  The 

developers of microrandomization (Klasnja et al., 2015) are explicit about this: 

“Microrandomized trials are not suitable for testing of intervention components that are made 

available to individuals but which individuals access at will. If a researcher wants to 

microrandomize a pull intervention component (e.g., graphs for providing feedback on a health 

behavior), that component first needs to be converted into a push intervention (e.g., a 

notification to access the graphs).”  To keep things as consistent across participants as possible, 

we will start our clinical trial with a 7-week period of pure “push” interventions, with their 

content microrandomized.  This period will also include a conventional between-groups form of 

randomization such that one group receives only EMA assessments, with no active mobile 

intervention.  We are including this between-groups variable because microrandomization 

would allow for assessment only of immediate, context-dependent outcomes, not conventionally 

assessed overall outcomes.  We want to examine both. 

 Immediately after 7 weeks of pure “push” intervention, the app will allow participants to 

start “pulling” interventions for another week.  We expect this to increase participants’ 

satisfaction with the app, and we will use it to address additional issues, such as whether 

participants consistently pull the interventions that appeared to work best for them when 

pushed.  Research in smokers suggests that app users do not always choose the craving-

reduction techniques that are objectively associated with the largest benefits (Heffner et al., 

2015).  One question we want to address in this protocol is when the user knows best and when 

the system knows best. 
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4.  Rationale for a multiple-arm protocol 

Our plan for this protocol is to have it encompass the testing of multiple approaches to 

mobile intervention, of which we are now proposing the first.  We intend to add new arms in 

clear, logical steps (via amendments to be sent for additional scientific review as the IRB deems 

appropriate).  We have two major reasons for designing a protocol that is meant to grow:  (1) 

We are currently developing methods that are clear candidates for incorporation into our 

JITAIs, such as machine-learning models that use participants’ GPS tracks and prior EMA 

entries to predict stress and drug craving 90 minutes into the future.  When those methods are 

ready for field testing, they will fit precisely into the goal of this protocol—to develop precisely 

timed and targeted mobile interventions.  (2) We are frequently approached by potential 

collaborators who offer new mobile technologies (such as physiological monitoring for stress 

detection) and new kinds of mobile-intervention content.  Piloting those things will also fit 

precisely into the goal of this protocol. 

Research at the IRP stays at the cutting edge because investigators here can be nimble 

and flexible in the direction of their projects.  With this protocol, we want to ensure that we can 

embody that virtue.  Mobile treatments and their means of delivery evolve far more rapidly than 

pharmacological ones, and a protocol under which we can keep up with them is both good 

science and good practice. 

D. Study objectives 

 To develop just-in-time adaptive interventions  (JITAIs) for addiction. 

 The specific aims of this research are as follows: 

1. To develop procedures for delivery of messages in an app that will be tested in an 8-week 
assessment/intervention trial. 

• Assessment. To develop procedures for EMA of craving, self-efficacy, and drug use that 
can inform JITAIs. 

• Intervention. To develop the messages and algorithms that will form the core of a JITAI.  
2. To evaluate our JITAI procedures in a microrandomized trial (with a conventionally 

randomized between-groups component) assessing proximal and distal effects of messages 

(CBT- or ACT-based) on self-efficacy and craving. 

Hypotheses for proximal effects of intervention (time scale of minutes or hours): 

1. Main effect of messaging.  Delivery of either a CBT-based or ACT-based message will 
increase self-efficacy and decrease cravings and other negative states 20 minutes later, 

compared with the control message (“thank you for your response”).  
2. Strategy-situation fit. The effects of the messages will be moderated by the circumstances in 

which they are provided (Haines et al., 2016).  For example: 
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• In situations that are under the participant’s control, greater proximal benefits will be 
associated with active CBT strategies such as avoidance or direct action. 

• In situations that are largely out of the participant’s control, greater proximal 
benefits will be associated with acceptance (ACT).  Some CBT strategies, such as 

distraction or cognitive reappraisal of the situation (i.e., interpreting a seemingly 
negative event as a positive event) might also be useful in those situations, but there 

is evidence that accepting one’s own negative thoughts and emotions (an ACT 
strategy) confers unique benefits beyond those of reappraisal, shortening the 
duration of negative mental experiences (Ford et al., 2017). 

Hypotheses for distal effects of intervention (time scale of weeks): 

3. Main effect of intervention.  The group randomized to JITAI will have better outcomes (e.g. 
less drug use, higher self-efficacy, a greater increase in flexibility of coping styles) than the 
EMA-only control group when assessed at week 11. 

4. Differential responses over time.  This “distal” effect is really a summary of proximal 
effects.  We and others have found that drug abstinence is delayed after initiation of CBT, as 

skills become practiced and integrated into daily life (Carroll et al., 1994; Epstein et al., 
2003).  We hypothesize, however, that CBT messages will be rated as helpful almost 
immediately, due to their pragmatic, straightforward nature.  ACT messages, which are 

usually more oblique and koanlike, may have to be seen several times, or lived with for 
several weeks, before being rated as helpful—but may also stand up better to repetition. 

5. Trait predictors of responsiveness.  Like responsiveness over time, this “distal” effect is 
really a summary of proximal effects.  Although we are not powering the study to assess 
treatment matching at the person level, we will examine whether trait variables such as 

personality and preferred coping styles are associated with differential responsiveness to 
CBT-based versus ACT-based messages. 

Push versus pull: 

6.  We will also assess (but have no directional predictions about) whether the intervention 

types that seem to benefit participants most when “pushed” by the app are the same ones 
that participants choose when subsequently given the opportunity to “pull” interventions. 

E. Study design and methods 

 In this section of the protocol, we describe the main experimental aspects of the 

protocol.  We defer description of more routine activities to section G, “Clinical and Laboratory 

Methods.” 

1. Overview of arm 1 

 This arm of the protocol will consist of a formative-interview phase and a subsequent 

clinical trial, both to be conducted at the NIDA IRP.  Participants may enroll in one or both 

phases.  The interview phase will require only 3 to 4.5 hours from each participant.  The clinical 

trial, which will start after we analyze all the interview information, will last up to 11 weeks per 

participant (plus a 5-week optional buprenorphine taper for participants we treat here).  
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Information from the interviews will probably lead to adjustments in the procedures for the 

clinical trial, but we are laying out a general plan here. 

2. Arm 1, Phase 1:  Formative interviews 

 We will conduct interviews with up to 35 people who use opioids (with the goal of 

getting usable data from 30) who express interest in using a mobile treatment app.  Some of 

them are likely to be current or past participants in other Archway studies (some may be 

receiving office-based buprenorphine treatment from our clinic; others will be in treatment 

elsewhere), but others may be enrolled by word of mouth. 

 In the first part of the interview, to be conducted by a team member with counseling 

experience, we will ask interviewees about day-to-day challenges that arise as they try to adhere 

to their treatment goals, and what might be useful in moments when they are tempted to lapse.  

The approach is purposefully open-ended because we do not want our prior assumptions about 

lapse to preclude our gathering of important information about preventing it.  Interviewees will 

not be encouraged to reexperience stress or craving, and if they do, they will not be sent home 

until they have had time to relax. 

 In the second part of the interview, we will show the the interviewee our plans (below) 

for a treatment app, using item lists, onscreen mockups, and/or functional demos.  For all that 

material, we will ask interviewees to comment on its likely usefulness, its likely pitfalls or 

possible barriers to using it, and how we could improve it.  We will also compile a wish list of 

app features and a list of things we should avoid. 

 Interviews will be audiotaped, and the tapes will be transcribed by a HIPAA-compliant 

service. 

 We have prior experience conducting this type of qualitative research with our 

participant population (Heinz et al., 2010). 

3. Arm 1, Phase 2:  Clinical trial with microrandomization 

The following table shows the general timeline, which is explained in the sections that 

follow.  For analytical purposes, there are only two groups (JITAI vs. EMA control). 

Procedurally, some participants will receive buprenorphine here at Archway (OBOT 

participants) and others will be treated elsewhere (TE participants).  The recruitment of both 

OBOT and TE participants is not intended to bear directly on the science of the protocol; rather, 

it helps us enroll participants more quickly (our experience in the 020 protocol is that we enroll 
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an average of 4 OBOT participants and 4 TE participants every 30 days) and , as an additional 

advantage, may expand the population to which we can generalize our results (though we have 

not seen any appreciable demographic differences between OBOT and TE participants). 
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week JITAI (OBOT) EMA control (OBOT) JITAI (TE: Treatment Elsewhere) 
EMA control  

(TE: Treatment Elsewhere) 

1 stabilize on bup;  

intro session (EMA + CBT/ACT);  
baseline questionnaires 

stabilize on bup;  

intro session (EMA);  
baseline questionnaires 

intro session (EMA + CBT/ACT);  
baseline questionnaires 

intro session (EMA);  
baseline questionnaires 2 

3 

JITAI – push 4x/day 

(first 16 nights will also include 
“Deep Dive” lessons/exercises 
on smartphone) 
  

EMA 

JITAI – push 4x/day 
(first 16 nights will also include 
“Deep Dive” lessons/exercises 

on smartphone) 
EMA 

4 

5 

6 

7 

8 

9 

10 JITAI – pull JITAI - pull 

11 outcome assessment outcome assessment outcome assessment outcome assessment 

12 

bup taper or transfer bup taper or transfer 

  

13 

14 

15 

16 

 

Participants in the formative-interview phase may reenroll for the randomized treatment 

phase.  We want to give them access to the potential benefits of the intervention.  When we 

analyze results, we will test whether the interviewed participants respond differently from 

newly enrolled participants, as might be expected from their having had input into the app 

design. 

After signing informed consent, each participant will be randomly assigned to one of 

two groups: JITAI intervention or EMA only. 

During the first two weeks of participation, each participant will have an in-person 

session for training appropriate to his or her study group.  All participants will be shown how to 

use the smartphone to make entries.  Participants randomized to the JITAI intervention will be 

introduced to some basic principles of CBT and ACT.  We are forgoing extensive in-person 

training in the hope of demonstrating that our ambulatory intervention can be effective without 

that.  Mindfulness and ACT, like CBT, can be learned through “unguided self-help” (that is, 

without in-person training) (Cavanagh et al., 2014).  A mere 11 minutes of prerecorded audio 

instruction on mindfulness, delivered in a clinic, was superior to a relaxation control condition 
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in helping at-risk drinkers reduce their drinking over the next week (Kamboj et al., 2017).  We 

will provide more support: during the initial in-person session, each participant will watch a 

video introduction to both CBT and ACT.  The video will be approximately 20 minutes long, 

and will be recorded by a counselor who has experience delivering these kinds of interventions 

for addiction.  We will use just one counselor to discuss both techniques to avoid any 

confounding by participant preference for one counselor over another. 

Before and after the video, one of the investigators at our clinic will talk with the 

participant to address concerns and discuss any material that the participant found unclear.  

Investigators will also be available to answer participants’ questions about CBT and ACT 

throughout their time in the study, either during clinic visits, or by phone or online. 

The content of the video will be underscored and complemented by a series of 

lessons/exercises that participants will read at home on their smartphone, one per night , for the 

first 16 nights of the JITAI intervention.  We describe the lessons/exercises (to be referred to as 

“Deep Dives”) further down, after we describe the JITAI intervention. 

Baseline questionnaires to be administered during the first two weeks will include: 

• The FIT-60 (Flexibility Index Test), a standard measure of traits associated with 

mindfulness (Batink et al., 2016), such as “I observe my feelings without losing 

myself in them” and “It is OK if I remember something unpleasant,” and (reverse 

scored) “I believe that some of my thoughts are abnormal or bad and that I 

shouldn't think like that.”  We will readminister this at week 11 to test the 

hypothesis that mindfulness scores will increase more in participants randomized 

to the JITAI intervention group than in participants randomized to the EMA 

group. 

• The DTCQ (Drug-Taking Confidence Questionnaire) (Sklar & Turner, 1999), an 

8-item measure of coping self-efficacy in the context of resisting lapses to drug 

misuse.  We will readminister this at week 11 to test the hypothesis that scores 

will increase more in participants randomized to the JITAI intervention group 

than in participants randomized to the EMA group. 

• The COPE (Carver et al., 1989), a theory-based, empirically validated 60-item 

questionnaire assessing both general coping styles and coping behaviors in 

specific situations.  We will use this to test whether preferred coping styles are 
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associated with differences in momentary responsiveness to CBT-based vs. 

ACT-based messages.  We will also readminister it at week 11 to test the 

hypothesis that participants randomized to the JITAI group will begin to adopt a 

broader range of coping styles than those randomized to the EMA group. 

• The Monetary-Choice Questionnaire (MCQ) (Kirby et al., 1999), a 27-item 

assessment of discounting of future rewards.  We will administer this at baseline 

to test whether people with steep discounting functions are initially resistant to 

ACT.  We will also readminister it at week 11 to test whether participants 

randomized to the JITAI group will begin to show less discounting. 

• The Need for Closure scale (Kruglanski et al., 2013), a 47-item assessment of 

dislike for ambiguity and uncertainty.  We will administer this at baseline to test 

whether high scorers benefit more from CBT messages than from ACT 

messages.  We will also readminister it at week 11 to test whether participants 

randomized to the JITAI group (all of whom will be exposed to ACT) will begin 

to show less need for closure. 

• The NEO-PI-3 (McCrae et al., 2005), a standard 240-item personality inventory.  

Personality traits are not immutable, but to reduce participant burden, we will 

administer the NEO-PI-3 at baseline only, to test whether any personality traits 

are associated with differences in momentary responsiveness to CBT-based vs. 

ACT-based messages. 

• The Twelve-Step Participation Questionnaire (TSPQ-21) (Montgomery et al., 

1995), a 21-item measure of involvement with self-help groups such as NA.  In 

this protocol, we will neither require nor forbid attendance to twelve-step groups.  

Twelve-Step principles have more overlap with those of CBT (and perhaps 

ACT) than is often recognized (McCrady, 1994), but are also different enough to 

be potentially confusing if offered in combination.  We think most participants 

will use only the parts of Twelve-Step philosophy that resonate with them, in 

accordance with the Twelve-Step dictum “Take what you like and leave the 

rest.”  We will simply assess Twelve-Step involvement at baseline and week 11 

so we can check whether it influences and/or is influenced by our JITAI 

intervention, though we have no firm hypotheses about that.  
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At the beginning of week 3, we will issue participants a smartphone running our app.  

All participants will undergo EMA during weeks 3-10.  For the JITAI group, those 8 weeks of 

EMA will be accompanied by momentary interventions: 7 weeks of “push” interventions and 1 

week of both “push” and “pull” interventions. 

The microrandomized aspect of the protocol—i.e., randomized only at the momentary 

level, not between groups—will be the content of the interventions in the JITAI  group.  This 

will work as follows.  Within each day, for each participant, we will designate four one-hour 

time bands within the participant’s typical waking hours, covering morning through late 

evening.  During each of those time bands, the app will push an assessment—actually, a pair of 

assessments, given 20 minutes apart—with the “pre” assessment followed immediately by 

either a randomly chosen intervention type or a simple “thank you for your responses.” 

Thus, the sequence for each push event will follow the flowchart on the next page.  

The flowchart includes mockup screenshots.  The “look and feel” of the app will be honed 

during the formative phase of the protocol, but will be fairly similar to that of the mHealth app 

developed by the NIDA IRP BIS for our current EMA protocols. 
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JITAI group

"pre" EMA assessment:
siutation,  mental state

(4x/day)

microrandomization, with equal probability of each condition

"Thank you" control 
message

"post" assessment
20 minutes later: 

--situation

--mental state

(to control for effects of 
passage of time )

CBT message 

(tailored to "pre" 
assessment when 

possible)

"post" assessment
20 minutes later: 

--situation

--mental state

--perceived usefulness of CBT 
message

ACT message 

(tailored to "pre" 
assessment when 

possible))

"post" assessment
20 minutes later: 

--situation

--mental state

--perceived usefulness of ACT 
message

EMA-only group

EMA assessment:
situation, mental state

(4x/day)
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For participants in the JITAI group, the content will be as follows: 

1. “Pre” Assessment   

—“Are you available now?”   (If not, allow postponement up to 60 minutes.) 

 
Baseline assessment of mindfulness with 2 items from the CAMS-R (Feldman et 
al., 2007) as adapted for EMA by Moore and colleagues (2016).   

—“I am able to focus on the present moment.”  (VAS slider 0-100) 
—“I am able to accept the thoughts and feelings I have.” (VAS slider 0-100) 

 
Baseline assessment of negative mood with items from the PROMIS 
questionnaire (Bjorner et al., 2014) as adapted for EMA by Moore and 

colleagues (2016).  
—“I feel depressed.” (VAS slider 0-100) 

—“I feel anxious.” (VAS slider 0-100) 
—“I feel angry.” (VAS slider 0-100) 
—“I feel stressed.” (VAS slider 0-100) 

 
Baseline assessment of boredom, cue exposure, and drug craving: 

—“I feel bored.” (VAS slider 0-100) 
—“‘People, places, or things’ are reminding me of drugs.” (VAS slider 0-100) 
—“I am craving drugs.” (VAS slider 0-100; also indicate which drugs) 

 
Baseline assessment of situation category: 

—“The best description of my situation right now is… 
at home 
at work 

out doing obligations 
out socializing or enjoying myself 

other” 
 
Baseline assessment of place: 

— The place where I am is pleasant and comfortable (not too hot/cold, noisy, 
ugly, dangerous, etc.).  (VAS slider 0-100) 

— “I have privacy right now (or could easily get privacy if I wanted).”  (VAS 
slider 0-100) 
— “I could easily be somewhere else right now if I wanted.”  (VAS slider 0-100) 

 
Baseline assessment of activity: 

— “What I’m doing right now is enjoyable for me.”  (VAS slider 0-100) 
— “What I’m doing right now is important to me.”  (VAS slider 0-100) 
— “I could easily get out of what I’m doing right now.”  (VAS slider 0-100) 

 
Baseline assessment of general self-efficacy: 

—“I feel in control of my responses to what’s happening right now.”  (VAS 
slider 0-100) 
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Baseline assessment of recovery self-efficacy, using an item adapted from 

Kranzler et al. (2016): 
—“I’m confident that I can stick to my treatment goals for the rest of 

today/tonight.”  (VAS slider 0-100) 
 
Use of drugs since the previous assessment: 

—“I have used an opiate since the previous assessment.” (yes/no) 
—“I have used cocaine since the previous assessment.” (yes/no) 

—“I have used other drugs since the previous assessment.” (yes/no) 
 

Note:  This “pre” assessment will also be given to the EMA-only group four 

times a day.  Everything that follows will be given only to the JITAI group. 
 

2. Microrandomize: CBT, ACT, or a “thank you” control condition:  
 
Some of the responses on the “pre” assessment will be used later, during data 

analysis, to test hypothesis related to strategy-situation fit (e.g., in terms of 
situations that are in or out of the participant’s control).  Some will be used for 

selection of messages within CBT and ACT conditions, as stated immediately 
below. 
 

First, the app will randomly choose condition a, b, or c:   
 

(a) “Thank you for your response.” 
 
This is a “no intervention” control condition. 

 
(b) CBT message.  

 
When the microrandomly chosen intervention is CBT, the content will be a 
CBT-based response to the “pre” assessment.  

 
If no problem on the “pre” assessment is rated 50 or above, the app will display a 

CBT-based message, to be randomly selected from a large bank of such 
messages.   If there is a rating of 50 or above for craving, boredom, anger, or 
stress, the app will choose a CBT message geared toward the highest-rated 

problem.  Ties will be resolved by random selection of a high-rated problem. 
 

Our initial bank of CBT items (shown in Appendix A) was developed from core 
sets of items provided by Lorien Abroms, Sc.D., M.A. (who developed and is 
currently leading an evaluation of the Text2Quit Program for smoking cessation; 

Abroms et al., 2014; Abroms et al., 2015); and Shawn Costello Whooley, Psy.D. 
(who was an addictions counselor at our Archway Clinic from 1999-2000 and 

who is now a practicing clinical psychologist specializing in CBT and ACT).  
With permission, we may adapt additional content from messages used by Shrier 
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and colleagues (2014), and from the Check-In app that has been successfully 
piloted with methadone-maintained outpatients for craving of illicit drugs 

(Guarino et al., 2016), and from the computer-based CBT4CBT intervention for 
addiction (Carroll et al., 2014).  The final bank of CBT items will consist of 

those that are rated favorably in our formative interviews. 
 
(c) ACT message.  

 
When the microrandomly chosen intervention is ACT, the content will be an 

ACT-based response to the “pre” assessment.  
 
If no problem on the “pre” assessment is rated 50 or above, the app will display a 

general message based on one or more principles of ACT. If any problem on the 
“pre” interview is rated 50 or above, the app will choose an ACT message geared 

toward the highest-rated problem.  Ties will be resolved by random selection of a 
high-rated problem. 
 

Our initial bank of ACT items (shown in Appendix A) was developed from a 
core set of items provided by Shawn Costello Whooley, Psy.D., and from a 

workbook by Steven Hayes (Hayes & Smith, 2005), who has enthusiastically 
granted permission.  The final bank of ACT items will consist of those that are 
rated favorably in our formative interviews. 

 
The ACT items and CBT items are intended to be generally distinct from each 

other, and we will ensure that participants know which is which by consistently 
color-coding them or using an on-screen banner.  We want to minimize potential 
sources of confusion, one of which would be having to wonder about the context 

of a message that might have come from either approach. 
 

 3. “Post” assessment 20 minutes later 
 
The “post” assessment will consist of the same items that were used in “pre” 

assessment to assess proximal changes in mindfulness, mood, craving, etc., plus: 
 

If (and only if) a CBT or ACT message was given:  
—brief multiple-choice recognition item to document that the message was read 
and remembered. 

—“How useful was the message?” (VAS slider 0-100) 
 

The choice of a 20-minute delay before follow-up is tentative.  We want enough 
time to elapse so that the “pre” situation can play out—e.g., so a drug craving 
can either pass or become problematic—but not so much time that the “post” 

assessment is contaminated by new, unrelated events.  We may revisit our choice 
of duration of follow-up after the formative-interview phase. 

 
We are not burdening the EMA-only group with paired “pre” and “post” 
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assessments because, within the JITAI group, the “thank you” control condition 
provides the necessary information about effects of the passage of time.  The 

procedures for the JITAI group amount to a complete, self-contained design for 
assessment of proximal effects.  The EMA-only group is included only so we can 

draw conclusions about overall effects of the intervention at broader time scales. 
 

 Evening “Deep Dives” into ACT and CBT.  For each of the first 16 evenings, the app will 

display a more in-depth lesson/exercise for participants in the JITAI group.  The display time 

will have been selected by the participant during the issuing of the smartphone.  The participant 

can “snooze” the “Deep Dive” (reschedule it for later in the evening), but has to read/do it on 

the scheduled evening.  The “Deep Dives” (shown in Appendix B), which should each take 

approximately 5-15 minutes, will underscore and complement the general teaching on the 

introductory video.  The intention is to provide skill training and philosophical context that will 

increase the value of the brief daily ACT and CBT messages.  “Deep Dives” will alternate 

nightly between ACT and CBT and will be presented in the same order for all participants.  The 

presentation of lessons in standardized sequence is typical for mobile interventions that include 

instructional modules.  By giving the Deep Dives in the same order for everyone, we can 

present them more coherently.  We think of the 16-night Deep Dive period almost as a 

psychological analog of a buprenorphine-induction period: at the end of it, every participant will 

have been titrated up to our targeted “dosage” of concept teaching and skill teaching. 

 We drew the material for the CBT “Deep Dives” from publicly available sources (such as 

the NIDA online “toolbox”); we drew the material for the ACT “Deep Dives” from publicly 

available sources and from a workbook by Steven Hayes (Hayes & Smith, 2005). 

 We will encourage participants to read/do the “Deep Dives” as scheduled, and we will 

discharge participants who have not done all 16 within the first 21 nights.  That is, we will 

permit (but not encourage) up to five missed nights, and when a night is missed, the “Deep 

Dives” will resume with the missed material, adding one night to the total length of 

presentation. 

 The “Pull” Period.  Participants in the JITAI group who complete the 7-week push period 

will immediately continue to the 1-week pull period.  The pull period will be a superimposition 

of pull upon of push: push messages and assessments will continue as before, mostly because 

we want to continue collecting full daily data on every participant.  But participants will also be 

able to initiate (pull) the “Deep Dives” they have already read/done, or view messages as 
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needed.  Each time they do so, they will have their choice of: (1) any specific ACT Deep Dive, 

(2) any specific CBT Deep Dive, (3) an ACT message to be chosen at random by the app, or (4) 

a CBT message to be chosen at random by the app.  Thus, we will be able to assess preferences 

for both the philosophical approach and the format. 

If it is technically feasible, we will give participants access to one additional pull 

intervention: a “get me out of this” tool, intended to help them extricate themselves from social 

situations that lead to lapses.  When we have interviewed our participants in prior studies to 

generate personalized craving-induction scripts (Jobes et al., 2015), we have found that one of 

the more frequent lapse scenarios is a chance encounter with, or phone call from, a friend who 

casually suggests getting high.  We will try to implement a feature that, when surreptitiously 

pulled by the user, can simulate the arrival of an urgent message (for extrication from in-person 

encounters) or generate avoidance strategies that the user might not immediately think of (for 

extrication from phone/online encounters). 

EMA data will be transferred wirelessly from participants’ phones to servers located at 

the NIDA BRC under a secure communications system developed by the NIDA Biomedical 

Informatics Section (BIS).  Transfers will be scheduled to occur automatically at least twice a 

day.  Participants will not have to visit the laboratory for these data transfers.  If the remote 

transfers fail, we can manually initiate a wireless transfer when participants make their regularly 

scheduled laboratory visits.  If that fails, we will swap out the participant’s phone so BIS can try 

to recover the data. 

During week 11, all participants will be assessed for overall treatment outcome.  This 

will include second administrations of some of the baseline questionnaires (the FIT-60 

mindfulness measure, the DTCQ measure of self-efficacy to cope with drug temptations, the 

MCQ for delay discounting, the TSPQ-21 for Twelve-Step involvement, and the COPE measure 

of breadth of coping styles).  Most other aspects of treatment outcome will be operationalized 

during data analysis as summary measures from EMA and urine data collected over the course 

of treatment. 
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F. Inclusion and exclusion criteria 

1. Inclusion criteria 

Phase 1: Formative interviews.   

The enrollment ceiling is 35 outpatients (to collect evaluable data from 30) who meet 

these criteria: (1) Age 18-75; (2) physical dependence on opioids (by self-report; can include 

current agonist maintenance); (3) interest in receiving the types of treatment about which we 

will be conducting interviews (asked via “fact sheet” on the first day of in-person screening). 

Phase 2:  Clinical trial with microrandomization. 

The enrollment ceiling is 150 outpatients (to collect evaluable data from 85, of whom 50 

will be randomized to JITAI, and 35 to EMA control).  Treatment may be provided by us in the 

form of office-based buprenorphine treatment (OBOT) or may be provided elsewhere 

(Treatment Elsewhere, TE).  Participants must meet these criteria: 

OBOT participants:  (1) Age 18-75; (2) physical dependence on opioids (by positive 

urine and/or frank opioid withdrawal); (3) interest in receiving the types of treatment we are 

testing (asked via “fact sheet” on the first day of in-person screening). 

Treatment Elsewhere (TE) participants:  (1) Age 18-75; (2) receiving methadone or 

buprenorphine treatment for opioid dependence from a qualified provider in the community; (3) 

interest in receiving the types of treatment we are testing (asked via “fact sheet” on the first day 

of in-person screening). 

2. Exclusion criteria 

Phase 1: Formative interviews.  (1) cognitive impairment severe enough to preclude 

informed consent or valid interview responses (History & Physical and Evaluation to Sign 

Consent). 

Phase 2:  Clinical trial with microrandomization. 

OBOT and TE participants: (1) History of any DSM-5 psychotic disorder; history of 

bipolar disorder; current Major Depressive Disorder (MINI structured interview); (2) 

unresolved symptoms of PTSD that, in the investigators’ view, would make it risky for the 

participant to undertake mindfulness exercises (e.g., observing all one’s current negative 

thoughts and emotions) in an unsupervised setting (MINI structured interview); (3) current 

dependence on alcohol or sedative-hypnotic, e.g. benzodiazepine (by DSM-5 criteria in MINI 

structured interview); (4) cognitive impairment severe enough to preclude informed consent or 
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valid self-report (History & Physical and Evaluation to Sign Consent); (5) Any condition that 

interferes with urine collection (by self-report, medical records, or physical exam); (6) medical 

illness  (e.g., cirrhosis, nephritic syndrome, thyroid disease, ischemic heart disease, epilepsy, 

adrenal insufficiency, etc., by self-report, medical records, or physical exam) or medications 

that, in the view of the investigators, would compromise participation in research. 

The exclusion of people with current unresolved PTSD symptoms will apply regardless 

of whether full criteria for a diagnosis have ever been met.  Standard screening on the MINI 

structured interview will flag those instances, which will be followed up by further questioning 

from MMG counselors and, as appropriate, consultation between MMG staff and the MAI 

and/or the Principal Investigator.  We will give particular consideration to applicants’ stated 

feelings about whether the JITAI app might be risky for them, but we intend to err on the side of 

caution. 

The exclusion for alcohol or sedative-hypnotic dependence reflects the medical 

complications of tapering from those substances.  We will not automatically exclude applicants 

who use or have DSM diagnoses involving other substances (such as cannabis).  The JITAI 

intervention, though focused on opioids and cocaine, is likely to be relevant to most drugs of 

abuse. 

G. Clinical and laboratory methods 

 OBOT participants:  We will provide office-based buprenorphine treatment.  

Participants will visit the clinic at least 3 times a week.  If needed, participants can be asked to 

come in for visits up to 5 times in the first 7 days to help with induction or to establish a pattern 

of attendance.  Participants will receive buprenorphine doses delivered in the clinic, with take-

home doses given for the rest of the week.  Urine and breath samples will be collected at each 

study visit under direct observation by trained staff (prior to dosing) during weeks 1-11 and 

during the optional buprenorphine taper (weeks 12-16).  Urine will be tested on site, by dipstick, 

for drug metabolites; the panel used at Archway currently includes tests for amphetamines, 

benzodiazepines, buprenorphine, cannabinoids, cocaine, MDMA, methadone, morphine (heroin 

metabolite), and oxycodone.  An aliquot of each urine specimen will be immediately labeled 

and frozen at -30°C in case additional analyses are needed (e.g., if a result is inconclusive).  The 

drug-test results are used as research data (reflecting one element of treatment response) and to 

help the Archway counselor assess participants’ ongoing treatment needs. 
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 Breath will be tested for alcohol using an Alco-Sensor III (Intoximeter, Inc.; St. Louis, 

MO).  The breath results are used as research data and to help the counselor assess needs; they 

are also used by the Archway nurses to help determine when a buprenorphine dose should be 

withheld for safety. 

 Additionally, participants will self-report recent drug use using a standardized 

questionnaire on these days. 

 These procedures will continue through the entirety of the study.  

 Treatment Elsewhere (TE)  participants:   Participants will visit the clinic 3 days per 

week.   As these participants are receiving their treatment outside of the NIDA IRP, staff will 

not be monitoring or dosing methadone or buprenorphine in these participants.  Urine testing, 

breath testing, and self-report will be the same as for OBOT participants, except that an alcohol-

positive breath reading cannot affect dosing decisions. 

Research vs. Clinical care 

 We deliver buprenorphine treatment in a manner consistent with standard clinical care.  It 

is necessary to deliver these forms of treatment within our research clinic because the required 

level of data collection would not be practical outside of treatment delivery or in a community 

clinic.  Urine drug testing is a standard in clinical care; however, the frequency of collection 

(three times weekly) is greater than in most community treatment programs and is part of the 

research methodology in this protocol. All other measures are considered part of research. 

 The weekly counseling session will be delivered by a master’s-level counselor at 

Archway. The focus will be on case management, meaning practical matters such as job 

searches, housing stability, medical/dental/insurance issues, and GEDs.  Participants can also 

raise emotional issues as needed. 

 The timeline below is in chronological order (including duration of study, number of 

visits, and time commitment for participants).  

Day 1:  Consent and beginning of treatment 

 Participants will visit the clinic three days a week.  Participants will be allowed to 

reschedule an appointment twice during the study if they miss an appointment or need to come 

in on an earlier day.  

▪ Participants’ buprenorphine will be stabilized during weeks 1 and 2 using flexible dosing 

under the supervision of the MAI. 
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Week 1-2: During the first two weeks, participants will undergo training appropriate to their 

randomized group; for the EMA control group, this will consist only of training on how to do 

EMA, not video material on CBT or ACT.  Participants will also fill out baseline 

questionnaires, usually on a separate day. 

End of Week 2 

 JITAI/EMA begins. Each participant will be issued a smartphone and reminded how to 

use it.  

Week 11: Discontinuation of JITAI/EMA; outcome assessment.  

▪ JITAI/EMA will end after week 10.  Participants will be compensated for return of the 

smartphone. 

▪ All participants will be readministered some of the baseline questionnaires (as specified 

above in the questionnaire descriptions) to assess changes in mindfulness, self-efficacy, 

need for closure, and coping styles. 

Weeks 12-16: Optional buprenorphine taper for OBOT participants.  

▪ Participants will be encouraged to and assisted in transferring to a community treatment 

program for continuation of care. Participants who do not wish to transfer to continued 

treatment in the community will be tapered from buprenorphine at Archway over 5 weeks 

with an optional additional 2 weeks if needed to secure transfer or to treat opioid withdrawal 

symptoms and minimize chances of relapse. At any time during the taper, participants can 

choose to transfer to another program.  

▪ Transfer of care/continuity of care – Throughout the study, counselors will be engaged 

with participants about plans for care/treatment/counseling following discharge from the 

study (i.e., aftercare). Aftercare, of some kind, is always recommended. For those 

participants who continue to use illicit drugs or who relapse to use, community-based 

methadone and/or buprenorphine programs are recommended. Participants will be given a 

list of treatment programs and must initiate the contact.  Archway staff will supply the 

transfer summary and help to coordinate a transfer date. Depending on the participants’ 

input and status, a drug-free counseling center or Narcotics Anonymous (NA) may also be 

recommended. Throughout their time at Archway, participants have access to lists of 

alternative and aftercare programs, private MDs as well as applications for financial support, 

subsidized healthcare, health insurance, job and housing opportunities, etc.  

▪ Due to clinical considerations, taper procedures can occasionally alter the total number 
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of days in each study phase, and thus in the general timeline of the study. Further, due to the 

lack of a medication dose ceiling in this protocol and the desire to maximize taper success 

and participant comfort, the study physician may: (1) hold the medication taper at a given 

dose, which may add up to 2 weeks to this phase; (2) alter the taper decrement by requesting 

a specified dose decrease (e.g., decrease buprenorphine by 2mg x 3 days) which will slow 

the rate of taper and may add up to 2 weeks to this phase; and (3) may prescribe medications 

for the symptomatic relief of withdrawal signs and symptoms. These medications may 

include but are not limited to:  ibuprofen, acetaminophen, hydroxyzine, dicyclomine, 

magnesium hydroxide, loperamide, and trimethobenzamide. These clinically indicated steps 

may add up to 2 weeks to the medication taper, which would result in a maximum total of a 

7-week taper. These decisions will be made by the study physician as medically indicated 

based on withdrawal signs and symptoms and cravings. 

 

Compliance with EMA and JITAI 

If an OBOT participant misses 4 appointments, he or she may be discharged with a 21-

day taper.  Given their shorter length of participation, TE participants can be discharged if they 

miss 3 visits.  

Participants must complete entries for at least 82% of all random prompts.  This will be 

assessed weekly.  Participants will receive approximately 28 prompts per week.  Missing five 

entries per week would correspond to a compliance rate of  82.1%.  If a participant falls below 

the 82% completion rate one week, the participant will be reminded of the requirement; if the 

participant remains below 82% during the next week, the participant will be eligible to be 

discharged.  In the JITAI group, each pair of “pre” and “post” assessments will be counted as 

part of the same entry; both have to be completed for the entry to be considered completed.  

Each participant will have a brief weekly meeting with a study-team member to receive 

a small payment (discussed in Section S, Compensation) for compliance with EMA 

requirements, or to be warned that he or she needs to comply with EMA requirements. 

Participants in the JITAI group must read/do all 16 “Deep Dive” lessons/exercises 

within the first 21 nights of the JITAI intervention.  Failure to do so will result in discharge. 

If the participant is receiving OBOT at Archway, he or she will have a 21-day 

medication taper and be assisted into transferring to community-based treatment.. 

Mishaps (lost or damaged smartphones).  
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Participants who lose or damage their smartphone during the study may be issued 

another one.  (“Damage” is defined as anything that renders the smartphone permanently 

unusable for study purposes, including a cracked screen.)  A second mishap will lead to 

discharge with a 21-day taper. 

At the end of week 10, participants will return the smartphone to us.  If this is their first 

issued smartphone and it is not damaged (as defined above), they may choose to keep it or 

return it for $300.  If this is their second issued smartphone and it is not damaged (as defined 

above), they may choose to keep it or return it for $100. 

Prior to the start of buprenorphine taper, OBOT participants will have the following 

choices: (a) to remain in the study through the taper phase, or (b) to transfer to another program.  

 

Other procedural issues 
 

 Continuation of participants who have been hospitalized or incarcerated during the 

study:  At any given time, it can be expected that several participants will be either hospitalized 

or incarcerated for short periods.  If those participants return to the program immediately after 

their release, we will re-admit them to Archway after they are medically evaluated to resume.  

This can result in participants being in treatment for more than 16 weeks. 

 Because circumstances vary greatly across participants, we have chosen not to adopt a 

rigid cutoff for the maximum time a patient's participation can be delayed in this way.  In the 

past, our informal cutoff has typically been about two weeks. 

 During a participant's incarceration, we will follow NIDA IRP procedures regarding 

research on prisoners: no data will be collected from the participant, and he or she will not be 

contacted by NIDA IRP staff or Archway staff.  However, the participant will be permitted to 

inform Archway staff that he or she is incarcerated.  After the participant is released, he or she 

will be permitted and encouraged to contact NIDA IRP staff or Archway staff and ask to be 

continued in the study.  We will then decide whether to reactivate the participant, based on 

scientific and medical criteria. 

Collection of data from incarcerated participants will not be an issue, because, like other 

personal property, the devices will be routinely confiscated by prison authorities upon entry and 

not returned until the prisoner is released.  If the devices are returned to us and they somehow 

do contain data from time during incarceration, we will delete those data. 
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 On some occasions, initiation of mobile data collection will begin later than scheduled. 

This typically occurs when the participant cannot meet with the experimenter at the appropriate 

time to receive the necessary introduction to the experimental condition.  In all cases, all data 

collection will start as close as possible to the protocol schedule. 

 A 21-day taper will be offered to OBOT participants who choose to withdraw 

voluntarily from the study.  Participants will also be discharged (with a 21-day taper for OBOT 

participants) if they meet one or more of the following termination criteria: (1) missing 4 

(OBOT) or 3 (TE) study visits; (2) on 6 occasions, bringing in a dead smartphone following a 

missed clinic visit; (3) violating clinic rules; (4) failing to comply with smartphone data 

collection; or (5) losing or damaging two smartphones.  In some cases, where disruptive 

behavior is a risk to staff or other participants, the OBOT taper may be less than 21 days.  Any 

taper, whether administrative or voluntary, will include take-homes for Saturdays and Sundays. 

H. Collection and storage of human specimens or data 

 Electronic data will be stored on the NIDA IRP’s secure, password-protected system of 

electronic medical records (Clinical Data Warehouse; CDW).  Paper records are stored in the 

Archway clinic under double lock in an area where individuals who are not part of the study 

staff do not have access (BRC building; room number 01B605).  After the study is completed 

and data have been analyzed, the paper records will be stored at an NIH-approved commercial 

facility for the storage of sensitive data until approval for their disposal has been given.  

 Audio from the formative interviews will be sent without identifiers to a HIPAA-

compliant professional transcription service.  These services typically transcribe medical 

records.  We will not permit the service to keep or share data.  We will keep the transcripts 

indefinitely on secured servers.  The audio will be accessible only to investigators and will be 

deleted when all interview data have been summarized—most likely within a year.  

 Stored biological specimens will be kept in a secure freezer in the Archway’s NIDA 

freezer room until they are analyzed (BRC building; room 01B405).  Specimens may be used 

for future analyses not described in the current protocol, but only after approval from the IRB.  

Any unplanned loss or destruction of the samples will be reported by the PI to the IRB. 

Participants will be given the option of having their samples destroyed and/or having 

their data deleted, with the caveat that this might not be possible if the samples or data have 

already been shared (in an IRB-approved collaboration) with other researchers. 
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I. Statistical analysis 

1. Outcome measures 

 Formative-interview phase 

 We are not using standardized questionnaires for the formative interviews, nor a priori 

cutoffs for outcome.  Instead, this phase will be an iterative, collaborative process in which 

interviewees help us determine the extent and nature of changes to the content and interface of 

the JITAI app.  We will replace any content (or interface elements) that multiple interviewees 

find confusing, unhelpful, or inappropriate.  Any changes resulting from the formative 

interviews will, of course, be reflected in an amendment that the IRB will review. 

 As we note below, in the section on “gender/ethnic/race categories at risk,” focus-group 

data collected by another team of investigators in Washington, DC, show that low-SES African-

American clinic attendees find mindfulness exercises helpful and empowering (Spears et al., 

2017).  This is an encouraging finding.  A major purpose of our formative interviews will be to 

help ensure that our JITAI intervention is viewed similarly by the diverse groups of people for 

whom we intend it.  If we notice any tendency for responses to differ by race, sex, or 

socioeconomic status, we may submit an amendment to expand the formative-interview phase. 

 Microrandomized trial 

 Proximal outcome measures (JITAI group only) 

 Decreases in problems in the 20 minutes from “pre” to “post” assessment 
 Ratings of usefulness at “post” assessment. 
 

 Distal outcome measures (JITAI group vs. EMA group) 
 FIT-60 mindfulness questionnaire (week 2 vs. week 11) 

 DTCQ for coping self-efficacy (week 2 vs. week 11) 
 COPE for coping-style flexibility (week 2 vs. week 11) 
 MCQ for delay discounting (week 2 vs. week 11) 

 Need for Closure scale (week 2 vs. week 11) 
 TSPQ-21 for Twelve-Step Involvement (week 2 vs. week 11) 

 opioid and other drug use (3x/week urine tests throughout study) 
 

2. Analysis of study outcomes 

Hypothesis 1, proximal: Main effect of messaging (delivery of either a CBT-based or 

ACT-based message will increase self-efficacy and decrease cravings and other negative states 

20 minutes later, compared with the control message).  
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We will use multilevel random-intercept models (with data from the JITAI group only) 

to test the hypothesis of a proximal benefit of messages.  The dependent variables, in separate 

models, will be participants’ ratings of self-efficacy, craving, mood, and message helpfulness in 

EMA “post” assessments, controlling for the ratings in “pre” assessments.  The main 

independent variable will be message type: active (CBT or ACT) versus none (“thank you” 

control condition).  We will use an autoregressive error structure to account for within-person 

correlations.  A significant beneficial effect on any of the outcome measures (self-efficacy, 

craving, mood, message helpfulness) will be taken as partial support for the hypothesis; 

significant beneficial effects on all the outcome measures will be taken as full support. 

Hypothesis 2, proximal: Strategy-situation fit (the effects of the messages will be 

moderated by the circumstances in which they are provided).  

 The main analysis here (again, with data from the JITAI group only) will be a test of 

whether CBT messages are most effective in controllable situations and ACT messages are 

most effective in noncontrollable situations.  We will categorize a situation as noncontrollable 

when a participant gives a response of less than 50/100 on either of these two “pre” items: (1) “I 

could easily be somewhere else right now if I wanted,” (2) “I could easily get out of what I’m 

doing right now.”  Otherwise, we will categorize the situation as controllable.  In the subset of 

instances in which an active message was given, multilevel models similar to those for 

hypothesis 1 will be run with the predictors Intervention Type (either CBT or ACT), 

controllability (y/n), and their interaction.  A significant interaction (in the expected direction) 

on any of the outcome measures (self-efficacy, craving, mood, message helpfulness) will be 

taken as partial support for the hypothesis; significant beneficial effects on all the outcome 

measures will be taken as full support. 

 Other aspects of strategy-situation fit to be tested will include the setting (e.g., home, 

work, obligations, recreation), the nature of the problem (e.g., craving, boredom, anger), and 

cue exposure (“‘People, places, or things’ are reminding me of drugs”).  We will also examine 

alternative ways of operationalizing the controllability of a situation, because we know of no 

standardized way of doing so.  In particular, we will examine the escapability of a situation in 

conjunction with its desirability, incorporating items such as “The place where I am is pleasant 

and comfortable (not too hot/cold, noisy, ugly, dangerous, etc.,” “What I’m doing right now is 
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enjoyable for me,” and “What I’m doing right now is important to me.”  We do not have a 

priori hypotheses for these analyses, and we will state that clearly when we report them. 

 Hypothesis 3, distal: Main effect of intervention (the group randomized to JITAI will 

have better outcomes—e.g. less drug use, higher self-efficacy, a greater increase in flexibility of 

coping styles—than the EMA-only control group when assessed at week 11). 

 These analyses, unlike the preceding ones, will use data from both the JITAI group and 

the EMA control group. 

For group differences in mindfulness (FIT-60), coping self-efficacy (DTCQ), and 

coping-style flexibility (COPE), we will use analyses of covariance (ANCOVAs); in each 

ANCOVA, the dependent variable will be the score on the relevant measure at week 11, the 

categorical predictor will be group (JITAI vs. EMA) and the covariate will be the score at week 

2. 

The analyses on those questionnaire responses can be done only for participants who 

reach week 11.  However, we will also test for a group difference in opioid use (thrice-weekly 

urinalyses) across the duration of the study.  This analysis will use a generalized linear mixed 

model, so missing data (whether from early dropout or missed visits) will result in appropriately 

adjusted standard errors. 

For a more stringent assessment of drug-use outcome, we will also compare the 

proportion of participants in each group who “succeed” in treatment (by completing week 11 

and testing opioid-negative that week).  Cessation of opioid use is not the main outcome 

measure for this study; we are more interested in psychological changes that might plausibly 

lead to good long-term outcomes.  Nonetheless, we will assess and report this measure of 

treatment response. 

 Hypothesis 4, distal: Differential responses over time (CBT messages will be rated as 

helpful almost immediately; ACT messages may have to be lived with for several weeks, but may 

also stand up better to repetition). 

 In the JITAI participants, we will test this hypothesis with time-varying effect models 

(TVEMs) (Shiyko et al., 2012).  These are extensions of multilevel models that can assess 

whether the relationship between a predictor and outcome becomes larger or smaller over time.   

If we see the predicted patterns of change on the “post” item “How useful was the message?,” 
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we will take that as full support for this hypothesis.  If we see it only on other outcome 

measures (self-efficacy, craving, mood), we will take that as partial support. 

 Hypothesis 5, distal:  Trait predictors of responsiveness (although we are not powering 

the study to assess treatment matching at the person level, we will examine whether trait 

variables such as personality and preferred coping styles are associated with differential 

responsiveness to CBT-based versus ACT-based messages). 

This will be tested (with data from the JITAI group only) in multilevel models similar to 

those for hypothesis 1, with the predictors Intervention Type (either CBT or ACT), Trait, and 

their interaction.  Specific predictions to be tested are: (1) high scorers on the baseline “Need for 

Closure” scale will benefit more from CBT messages than from ACT messages; (2) participants 

with steep discounting functions on the Monetary-Choice Questionnaire will be initially 

resistant to ACT.  

The NEO personality inventory and our other trait measures offer many potential 

predictors, and we do not have a priori hypothesis for most of them.  In reporting results from 

any of these analysis, we will specify that they were exploratory, and we will state clearly how 

many analyses we ran. 

Hypothesis/analysis 6 (push versus pull: we will also assess, but have no directional 

predictions about, whether the intervention types that seem to benefit participants most when 

“pushed” by the app are the same ones that participants choose when subsequently given the 

opportunity to “pull” interventions). 

For each participant in the JITAI group, we will use multilevel models with person-

specific slopes to quantify the relative overall effectiveness of CBT vs. ACT messages during 

the “push” weeks, in terms of proximal changes craving, self-efficacy, and/or mood.  We will 

then calculate the participant’s relative overall preference for CBT vs. ACT content during the 

“pull” week.  These can be straightforwardly shown in a scatterplot with an accompanying 

bivariate correlation coefficient. 

3. Criteria for statistical significance 

The criterion for statistical significance will be set at p ≤ 0.05, two-tailed.  For 

hypothesized effects that do not reach statistical significance, we will calculate Bayes factors 

(Dienes, 2014), which help determine whether “nonsignificant” findings favor the null or the 

alternative hypothesis or whether they should be considered inconclusive. 
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J. Required sample size 

  For the formative-interview phase, we anticipate that 30 interviewees will be sufficient 

to give us feedback on our prototype materials and app interface.  We may revisit this if we find 

that responses are highly variable across interviewees.   We expect that most people who agree 

to be interviewed will provide usable information, so we are setting out enrollment ceiling at 35. 

  For the microrandomized trial, which is longer and more demanding, we expect a higher 

rate of dropout.  We will enroll up to 150 participants to reach a target of 85 (50 JITAI, 35 EMA 

control) who complete the week-eleven outcome assessment.  The calculations that led us to 

that total are as follows. 

  For hypothesis 1 (the proximal main effect of messaging in the microrandomized trial), 

we used a power-and-sample-size calculator <https://pengliao.shinyapps.io/mrt-calculator/> 

developed specifically for microrandomized studies  (Liao et al., 2016).  This calculation 

applies specifically to the JITAI group, not the EMA control group.  As Liao et al. (2016) point 

out, there is very little precedent for determining what a proximal effect size should look like, 

but small studies with microrandomized designs can often detect seemingly small effects, on the 

order of d = .15.  We decided that the most important consideration was to set our beta level 

high (.90, rather than the conventional .80), and we started by entering the following 

assumptions: 

Days of study: 56 [eight weeks of “push” intervention]. 
Number of decision time points per day: 4. 

Randomization probability: 0.67 [66.7% of messages would be either CBT or ACT; 
33.3% would be the “thank you” control message]. 
Expected availability: 0.80 at first, decreasing quadratically as participants become less 

compliant over eight weeks, for an average of 0.60. 
Proximal treatment effect: d = 0.15 on average, starting much smaller (0.05) and 

increasing quadratically over 4 weeks as participants understand the messages better. 

Desired power: 0.90. 

The other values in the calculator were left at their defaults.  With those assumptions, we would 

require only 25 evaluable participants in the JITAI group to detect what seems like a small main 

effect of messaging.  However, this calculation does not indicate our power for hypothesis 2, 

strategy-situation fit. 

  Therefore, we (the investigators and IRP biostatistician Jennifer Schroeder, Ph.D.) 

contacted Dr. Liao’s group for advice on using their calculator for an analysis in which an effect 

moderator (controllability of the situation by the participant) was not experimentally 
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randomizable.  Using their suggested inputs (which included decreasing the “availability” 

parameter), and assuming (based on our own prior EMA data) that the split between 

controllable and uncontrollable situations would be roughly 50-50, we calculated that we would 

have power of .90 to detect a strategy-situation fit as small as d = .16 with a sample size of 49 

evaluable participants in the JITAI group.  If the controllable/uncontrollable split were 60-40 in 

either direction, we could still detect a strategy-situation fit as small as d = .164.  If the 

controllable/uncontrollable split were 70-30 in either direction, we could still detect a strategy-

situation fit as small as d = .174. 

  In the EMA study we cited that showed strategy-situation fit, effect sizes (which we 

calculated from the regression betas and SDs in a data table) were on the order of d = .21 to d = 

.39. 

  Based on all those considerations, we aim to collect a full eight weeks of JITAI data 

from 50 participants (rounding up from 49) in the JITAI group.  

For hypothesis 3, comparing overall treatment effects between the JITAI group and the 

EMA control group, power is far more straightforward—it can be expressed in terms of a 

generic comparison between two independent samples.  For the sake of both expediency and 

maximum beneficence, we will use deliberately unequal randomization (Dumville et al., 2006), 

assigning fewer people to the EMA control group than to the JITAI group. 

A meta-analysis we cited earlier suggested effect sizes on the order of .57 for a 

smartphone intervention versus standard treatment (Lindhiem et al., 2015).  For some of the 

comparisons of interest here, such as expansion of the repertoire of coping strategies, group 

differences are likely to be even larger, because our control condition will not include any 

instruction relevant to them.  With evaluable data from 50 participants in the JITAI group and 

35 in the EMA control group, we will have power of .90 (in two-tailed tests) to detect a group 

difference of d = .70 or larger in any overall outcome.  At the more conventional beta of .80 (in 

two-tailed tests), we will have power to detect a d of .60 or larger. 

K.  Plans for enrollment at multiple sites 

 Not applicable. 

L. Human-subjects protection plan 
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1. Rationale for subject selection based on gender/ethnic/race categories at risk  

Participant selection will be equitable, without regard to nationality, sex, race, religion, 

or creed.  The anticipated racial/ethnic and sex distribution will reflect that of the local 

community and drug-using population. 

The use of mindfulness interventions in the US might seem, on its face, like a trend that 

would appeal primarily to a culturally or economically privileged few.  In fact, however, focus-

group data from Washington, DC, show that low-SES African-American clinic attendees find 

mindfulness exercises helpful and empowering (Spears et al., 2017).  Lessons learned from 

those prior focus groups, and from the formative interviews we do, will help shape our 

interventions. 

2. Recruitment plan 

Recruiting 

Standard recruitment efforts employed by MMG will be used for this nonresidential 

treatment study (See NIDA/IRP Medical Policy and Procedure Manual).  MMG advertises 

extensively in a variety of newspapers that are read by both sexes and all ethnicities. Special 

outreach efforts are made toward women and minorities. 

 Ads will be submitted to the IRB for approval before they are used. 

Our experience with OBOT and TE patients in the 020 protocol is that we enroll each 

type at a rate of about 4 every 30 days.  If that rate (8 enrollees every 30 days) is maintained, we 

should reach our enrollment target of 175 in just under 660 days, with roughly equal numbers of 

OBOT and TE participants. 

Screening methods 

Study candidates will be screened under Protocol 415.  During screening, Treatment 

Elsewhere candidates will be asked to sign an authorization for release of information so we can 

confirm their enrollment in opioid-agonist treatment.  Screening measures in 415 will include: 

medical history; physical examination; Addiction Severity Index (ASI); SCID (or MINI) plus 

counselor evaluation for DSM-5 disorders; blood specimen for NIDA chemistry 2 panel, CBC 

with differential, and hepatitis C antibody. 

 

Consent documents and process 
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Individuals applying for the study and meeting its eligibility criteria will be asked to 

give informed consent.  Consent will be obtained only by the investigators and co-investigators 

named on this protocol, all of whom have completed NIH's electronic course in human-research 

ethics, and all of whom are qualified to answer questions about the study.  Any study candidate 

who has questions or concerns about medical aspect of the study will be offered a chance to talk 

with the study physician before signing consent.  After the consent form is read to or by the 

study candidate, he/she will take a 10-item quiz to ensure that he/she understands the protocol.  

A score of 80% and correct response on 2 required questions will be considered passing; if the 

score is lower than that and/or the participant incorrectly answers a required question, the quiz 

will be re-administered once.  If a study candidate does not pass the consent quiz a second time, 

he or she will not be enrolled in the study. The process will be documented in the CDW by the 

investigator who obtains consent.  The consent form contains all required elements.  

Participants may sign the consent form on paper or electronically in CDW/HuRIS.  Regardless 

of consent method, participants will be given hardcopies of their signed consent forms. 

3. Justification for exclusion of vulnerable populations  

Children under 18 will not be included because their treatment needs are likely to differ 

substantially from those of older users. 

We will exclude people who are cognitively impaired to the extent that they cannot give 

informed consent, cannot benefit from the treatment offered, or cannot give self-reports 

appropriately.  Self-report is a central outcome measure; including participants who cannot do it 

would invalidate the study.  Including people who cannot give informed consent or who could 

not benefit from the type of treatment offered cannot be justified for this study.  

Pregnancy will not be a criterion for exclusion or discharge.  We arrived at this decision 

after intensive discussion of the issue with the NIDA IRB during its initial review of the 

protocol.  Buprenorphine maintenance is beneficial for pregnant women with opioid 

dependence and for their fetuses (Johnson et al., 2003).  EMA monitoring is not considered 

risky for pregnant women or their fetuses and has not been an exclusion criterion for our prior 

or current EMA studies.  For the JITAI intervention, our reasoning is as follows, based on 

subparts a-j of 45 CFR 46.204.  (a) Studies of JITAIs in at least a thousand women, with or 

without substance-use disorders (e.g., Heron & Smyth, 2010; Free et al., 2011; Gustafson et al., 

2014; Shrier et al., 2014; Muuraiskangas et al., 2015; Tufts et al., 2015), have not suggested any 
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effects that would increase risk to pregnant women or fetuses.  (b) Any risk to fetuses from a 

woman’s use of the JITAI app is not greater than minimal, and the purpose of this protocol is 

the development of important biomedical knowledge that cannot be obtained by any other 

means than a microrandomized study in a relevant, representative sample.  (c) The protocol 

minimizes any risk that is associated with the JITAI.  (d)  Informed consent will be obtained 

from any pregnant woman who enrolls.  (e) Not applicable (benefit is not solely to the fetus).  

(f) If any information arises on reasonably foreseeable risks to fetuses from a JITAI, 

participants will be informed.  (g) No pregnant children will be enrolled.  (h) No inducements 

will be offered to terminate a pregnancy.  (i) No one involved in the research will have any part 

in decisions about termination of pregnancy.  (j) No one involved in the research will have any 

part in decisions about the viability of a neonate. 

Another factor in our decision to include pregnant women is that, had we decided to 

exclude them, the regulations in 45 CFR 46.204 require that we justify the exclusion.  In 

reviewing recent literature on the bioethics of research in pregnant women, we found a strong 

trend toward advocacy for a default of inclusion rather than exclusion, for reasons of social 

justice (Goldkind et al., 2010; Macklin, 2010; Blehar et al., 2013; White, 2015; Hunt et al., 

2017).  In other words, bioethicists seem to be moving toward a consensus that exclusion of 

pregnant women from research should carry a heavier burden of proof than inclusion.  We do 

not think we can meet that burden of proof for this protocol. 

4. Evaluation of risks/discomforts and benefits ratio 

The formative-interview phase of this study is minimal risk; the clinical-trial phase is 

more than minimal risk. 

Potential benefits 

Direct Benefits 

The formative-interview phase is not expected to provide any direct benefit. 

The clinical-trial phase may provide a direct benefit for participation who are 

randomized to the JITAI group.  For OBOT participants (in both the JITAI and EMA groups), 

the buprenorphine administered during the study will probably decrease illicit opioid use, and 

the weekly counseling may further reduce opioid and other drug use and reduce HIV-risk 

behaviors. 

Indirect Benefits 
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This study is likely to yield generalizable knowledge about mobile interventions for 

addiction. 

Risks 

Risks associated with interviews in the formative phase 

The in-depth part of the interview will include questions about day-to-day challenges.  

This part of the interview will be conducted only by investigators who have the clinical 

background required to respond swiftly and sensitively to any unexpected reactions.  One of 

those investigators, for example, has safely overseen more than 80 research sessions in which 

participants were administered moderate or high doses of the psychedelic drug psilocybin, a 

situation that calls for highly tuned clinical skills.  The other investigator has a doctorate in 

social work, with extensive practicum experience in recovery centers.  Our clinic’s master-level 

counselor will also be standing by. 

All of this represents an abundance of caution, because the in-depth part of the 

interview will not involve probing of any traumatic or difficult material.  Interviewees will not 

be encouraged to reexperience stress or craving, and if they do, they will not be sent home until 

they have had time to relax.  The in-depth part of the interview will be followed by a light 

lunch and a more app-focused interview. 

Risks associated with mobile data collection 

 Carrying the smartphones may be a burden to participants; we will try to reduce this 

burden by providing carrying cases.  There is a risk of loss of confidentiality associated with 

carrying information on drug use; this risk will be minimized as the smartphone will only have 

a coded identification number and will be password-protected.  Carrying these devices may 

increase the likelihood of being robbed; however, as most people now carry such devices, it is 

not likely that the risk of robbery is substantially increased over the usual risks; we have issued 

mobile electronics to hundreds of participants in prior studies without having encountered this 

problem.  Again, all information we collect will be protected under an NIH-issued Certificate 

of Confidentiality. 

Risks associated with mobile messages/exercises (JITAI group only)  

 Mobile messages/exercises carry the same risks and burdens as EMA, such as 

inconvenience.  Like standard office-based counseling, some of the messages/exercises could 

lead the participant to confront emotionally difficult material.  We will minimize this risk by 
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excluding study candidates with unresolved symptoms of PTSD, avoiding any messages/

exercises that focus on trauma, and giving participants contact information for a counselor. 

 If a smartphone malfunctions, participants may briefly cease to receive the intervention.  

We will minimize this risk by fixing or replacing any malfunctioning smartphone at the next 

clinic visit, so the intervention will resume within 1-3 days.  This is shorter than the usual gap 

between sessions of office-based counseling. 

 Smartphone apps like the one we are developing do not require oversight by the FDA; 

the FDA’s current policy specifically excludes them from such requirements: 

https://www.fda.gov/medical-devices/device-software-functions-including-mobile-medical-

applications/examples-software-functions-which-fda-will-exercise-enforcement-discretion. 

Risks associated with questionnaires and interviews at the IRP 

 Some of the interviews and questionnaires may be stressful or psychologically difficult 

for participants because the topics covered are personal, including drug use, mental state, and 

living conditions.  However, participants will be told throughout their time in the study that they 

are free to skip questions with which they feel uncomfortable.  Legal and social risks are 

possible in that study participants engage in illegal activities.  However, with assurances of 

confidentiality, backed up by a Certificate of Confidentiality from the Department of Health and 

Human Services, we have encountered few challenges and foresee no problem with this issue.  

Further, participants interact with Archway staff regularly, which provides the opportunity for 

regular monitoring of both physical and mental well-being.  If a participant is upset by a 

questionnaire, interview, or by any other procedure or a personal event, he or she will have 

access to master’s-level counselors with whom they can discuss such concerns or feelings. 

Risks associated with buprenorphine (OBOT participants only):   

The side effects of buprenorphine are similar to those of methadone, including headache, 

sedation, nausea, vomiting, abdominal pain, and constipation.  However, since buprenorphine is 

a partial mu-opioid agonist, the intensity of these side effects may be less than that produced by 

full mu-opioid agonists such as methadone (Eissenberg et al., 1996).  Appendix C lists the side 

effects listed in the PDR for buprenorphine tablets.  In the proposed study, participants 

presenting with signs of opioid toxicity or opioid withdrawal will be evaluated by a physician, 

and appropriate dose adjustments made.  Participants will be warned not to take any sedatives, 

hypnotics, or antidepressants on their own during the study, and will be asked to inform us if 

https://www.fda.gov/medical-devices/device-software-functions-including-mobile-medical-applications/examples-software-functions-which-fda-will-exercise-enforcement-discretion
https://www.fda.gov/medical-devices/device-software-functions-including-mobile-medical-applications/examples-software-functions-which-fda-will-exercise-enforcement-discretion
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any such drugs are prescribed by an outside physician.  There is a slight risk of buprenorphine 

overdose, but this risk will be minimized by titration of dose and close monitoring for side 

effects.  There is a risk of buprenorphine overdose is when participants are given take-home 

doses.  When take-home doses are given, participants will be instructed to use them only as 

directed, and not take buprenorphine in combination with other substances (for example, 

alcohol, benzodiazepines, barbiturates, or other sedatives); this is also mentioned in the consent 

form.  Participants must show Archway staff that they have obtained a lockbox for safe storage 

of medication; this requirement is consistent with community practice.  Lockboxes can be 

purchased at Wal-Mart and similar stores for approximately $10-12.  The lockbox requirement 

will apply to all participants, because even those who live alone might have houseguests.  

Spoken and written education regarding safe storage of take-homes will be provided to all 

participants.  Participants will be asked to obtain a lockbox prior to study consent and bring it in 

at consent.  If a participant does not obtain a lockbox in time for his or her first take-home, 

Archway will lend a lockbox for that weekend. 

The buprenorphine dose range used in this study will be within the limits allowed by the 

FDA guidelines.  Within the context of the study, doses for each participant can be adjusted 

based on feedback from the participant and the clinical judgment of the Archway staff, the 

medical advisory physician, and the investigators.  If a patient shows signs of intoxication, the 

MAI will adjust the buprenorphine dose accordingly.  Buprenorphine will be discontinued if a 

participant experiences severe side effects.  Participants who are withdrawn from buprenorphine 

will experience opioid withdrawal symptoms, but these symptoms will be minimized by the 

gradual nature of the taper.   

Risks associated with specimen collection:   

The risks associated with urine collection are minimal. Participants may experience 

embarrassment from being observed while giving urine samples; this risk is minimized by 

having the observation always occur through a one-way mirror, by a staff member of the same 

sex as the participant. 

 To minimize the risks described above, participants will be closely monitored by clinic 

staff during clinic visits.  Any unusual behavior or participant complaint will be relayed to the 

nurses and to the MAI.  Before dispensing each buprenorphine dose, nurses will query the 

participants on their clinical state.  The physical layout of Archway Clinic promotes excellent 
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communication; the study physician’s office directly faces the dispensary windows where 

participants will be reporting every weekday.  Should a safety issue arise, the MAI may ask a 

participant to visit the NIDA IRP clinical research program on a day he or she is not normally 

scheduled to come in.  If there is a suspicion of intoxication, the study physician will talk with 

the participant to try to determine what drug (i.e., buprenorphine, other opioids, cocaine, 

alcohol, or sedatives) has caused the intoxication.  Participants are regularly queried about 

outside medications—OTC, herbal, and prescription.  Because many medications can cause 

constipation or increase QTc interval, the study physician will review each new outside 

medication and decide about its safety based upon the dose and administration frequency.  The 

physician may recommend discontinuation of the outside medication, reduce the dose of 

buprenorphine, or continue monitoring, depending on what is best for the participant’s medical 

health. 

 The investigators, NIDA IRP counselors, and medical staff will address psychological or 

medical issues that may arise during the study.  Supervisory sessions and case conferences will 

be used to review clinical issues.  NIDA IRP health personnel will be available 24 hours a day 

in the event of a medical problem.  If immediate medical assessment or intervention is required, 

the participant will be escorted to an appropriate medical facility. NIDA/IRP medical policies 

will be followed. 

5. Subject monitoring 

 A.  Parameters monitored:  Because each patient is to be seen at Archway three days 

a week, any events can be readily noted: nurses routinely ask patients if they are experiencing 

any new health problems and record all adverse events.  Under our current system, the nurses 

make weekly entries into NIDA/IRP’s Clinical Data Warehouse (CDW, a Microsoft SQL 

Server database) including patient identifying information, the nature of the problem, date 

reported, date of onset, expectedness, seriousness, relatedness to the intervention, action taken, 

and outcome; the MAI can update and clarify this information, but cannot delete it.  

Periodically, the MAI reviews the adverse-events information, noting any trends and reporting 

them to the IRB as appropriate.  Patients’ weight will be measured once per month; other vital 

signs may be taken to assess changes in participants’ clinical condition.  As part of usual 

Archway procedures, we routinely collect data on attendance, urine-test results, opioid-

withdrawal symptoms, other subjective and psychological effects, and requests for dose 
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changes.  The physician will review all lab results and make referrals and recommendations as 

appropriate.  

B. Criteria for individual subject withdrawal/termination 

 Nonmedical criteria for termination . Participants will be discontinued from the study 

if they: (1) miss 4 study visits (OBOT) or miss 3 visits (TE, no taper as these participants do not 

receive treatment at Archway); (2) violate clinic rules; 3) fail to comply with EMA data 

collection; or (4) lose or damage two smartphones.  Participants receiving OBOT from us will 

be offered a 21-day taper and assisted in finding a treatment provider in the community. 

 Participants receiving OBOT from us will be discontinued from the study possibly 

without a taper if they miss 3 consecutive scheduled visits. 

 Participants will be discontinued from the study (possibly with a taper of less than 21 

days, which might not be at Archway) if they: (1) are rude and/or disruptive to the staff or to 

other patients; (2) try to buy or sell drugs on clinic or hospital property; (3) deface or damage 

clinic property; (4) try to tamper with a urine sample (for instance, by bringing urine from 

home, or by adding something to the urine). 

 

Medical Criteria for Termination. Participants may be discontinued if they develop a 

psychiatric or medical comorbidity not related to the study intervention that precludes safe 

participation in the protocol, as judged by the MAI. Though the side-effect profile of 

buprenorphine is well known, some participants may have more severe manifestations of typical 

side effects such as constipation or sedation.  Our general policy is that if a side effect (e.g., 

constipation) becomes too bothersome to the participant, or so severe that in our judgment the 

risk: benefit ratio is affected, the MAI will likely decrease the buprenorphine dosage until the 

side effect abates.  If side effects cannot be adequately addressed with medication dose 

decreases, the participant will be given a buprenorphine taper and referred for treatment in the 

community. 

6. Conflicts of interest 

NIH guidelines on conflict of interest have been distributed to all investigators. There 

are no conflicts of interest to report. 
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M. Protection of participants’ privacy and confidentiality 

A. For medical records and research data:  All participant records generated by NIDA IRP 

staff will be accessible to authorized NIDA IRP staff only and will be kept in locked files or 

password-protected electronic files (i.e., NIDA IRP’s Clinical Data Warehouse; CDW, a 

Microsoft SQL Server database).  All data forms will be identified by ARC number, not 

participant name.  

B. EMA data:  The smartphones will require a password to display or upload any of the data 

participants have entered.  EMA data will be transferred wirelessly from participants’ 

phones to servers located at the NIDA BRC under a secure communications system 

developed by the NIDA Biomedical Informatics Section (BIS).  Transfers will be scheduled 

to occur automatically at least twice a day.  All other research data are covered by Section A 

(above). 

C. For stored samples:  Samples and data will be stored using ARC numbers, not 

participant names.  Data will be kept in password-protected computers.  Samples will be 

kept in locked storage.  Only study investigators will have access to the samples and data. 

D. A Certificate of Confidentiality will be obtained. To the extent legally possible, the NIDA 

IRP will not release participants’ information to outside agencies without participants’ 

explicit consent.  However, in the event of a medical emergency, pertinent information will 

be provided to attending physicians. 

N. Study agents/interventions 

 The mobile interventions are described in section E. 

O. Plan for reporting unanticipated problems and adverse events 

We will report adverse events in accordance with Federal and NIH requirements.   

P. Data and safety monitoring 

i. Monitoring Mechanism: The Principal Investigator will be responsible for data and safety 

monitoring. The Medical Advisory Investigator will examine the adverse-event data for 

safety concerns and report to the PI.  The Lead Associate Investigator or a designee will 

examine data for integrity and report to the PI.  A DSMB is not necessary for this study. 

ii. Frequency: Data will be examined once a year at the time of continuing review.  In 

addition, adverse event data will be examined periodically as new events occur.   
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iii. Criteria for stopping the study: If the rate of dropout (defined as failure to complete the 

intervention and/or the 11-week outcome assessment) is greater than 50% after the first 10 

participants have been enrolled, we will temporarily stop enrollment and explore ways to 

modify the study.  Otherwise, the study will be stopped after we complete data collection 

from our target number of completers. 

iv. Advanced plans for interim/futility analyses:  There are no current plans for an 

interim/futility analysis. 

v. Information to be monitored: The information monitored will fall into three groups.  

1. Participant Safety: While we continually monitor adverse events for serious situations, 

yearly we will assess all adverse events to understand the risks that may be associated 

with the study.  As participants can receive buprenorphine, we will monitor the literature 

for any health concerns associated with that treatment.  Should a question arise out of 

the literature we will conduct an analysis of adverse event data to protect our 

participants.  

2. Study Demographics: We will monitor recruiting and enrollment data to assure the 

consistency of our efforts with enrolling a diverse population representative of 

Baltimore.   

vi. Communication: The MAI and LAI will bring safety and data integrity concerns to the PI.  

Safety and data integrity concerns will be immediately brought to the attention of the IRB 

and the Clinical Director via problem reports. 

Q. Clinical monitoring plan 

 As required by NIH HRPP SOP 23: the PI and all AIs are current in our training on 

participant protection; we have reviewed potential conflicts of interest; and the protocol is open 

to auditing by the IC, OHSRP, and other authorized bodies. 

R. Data/records management 

1. Quality assurance 

To ensure validity and integrity, most data will be collected directly from participants 

via smartphone or computer, and we will create and use checklists and standard operating 

procedure (SOP) manuals for data collection.  Quality-assurance monitoring will be conducted 

by the PI at least yearly. 
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2. Relationship to other protocols  

Screening for this study will be conducted under protocol 415.  Participants are not 

otherwise required to have participated in any other protocol to be eligible for the current 

protocol.  It is expected that data obtained from this protocol may be combined and/or compared 

with that obtained in other protocols.  Additionally, data from other protocols may be combined 

and/or compared with those obtained in this protocol.   

3. Data-sharing description 

We share information with researchers outside the NIH in two ways: 

Most commonly, we have specific partnerships with researchers outside the NIH.  They 

sign an agreement with the NIH to share data.  This agreement indicates the type of data that 

can be shared and what can be done with those data. 

Also, we may put data into one or more scientific databases, where it is stored along 

with information from other studies, with all the data stripped of identifiers such as name, 

address, or ARC number.  A researcher who wants to study the information must apply to the 

database and be approved.  Researchers with an approved study may be able to see and use the 

data from this protocol, along with that from many other studies.  We do not expect any direct 

benefits for participants from this use of protocol data, but it may lead to new discoveries that 

that could benefit public health.  The Principal Investigator is open to answering any questions 

about how these data may be used.   

Participants may stop participating in this study at any time. They may subsequently 

decide to withdraw permission for the use of their individual data and specimens.  If they 

choose, we will destroy their data.  However, we may not be able to destroy data once they have 

been shared with other researchers. 

4. Technology transfer 

Not applicable. 

S. Compensation 

a.  Participants will be compensated for time and research-related inconveniences.  

Participants are not compensated for activities directly related to receiving treatment 

(e.g., the JITAI group’s nightly “Deep Dive” readings, or the momentary “pre” 

assessments needed for message selection in the JITAI group).  Thus, total 

compensation will be the same for JITAI and EMA-only participants. 
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b. Amount of compensation will be as follows:  

Formative-interview Participants 

• $90 in cash on completion of the interview, which we expect to take approximately 3 to 

4.5 hours. 

OBOT Participants 

▪ $40 in cash on completion of questionnaires during week 2.   

▪ $30/week cash if at least 82% of EMA entries are completed that week 

▪ If participants have not lost or broken a smartphone during the study, at the end of the 

JITAI/EMA phase, they will receive $300 upon return of the phone.  If they have lost or 

broken one and been issued a second, they will receive $100 upon return of that phone. 

▪ $40 in cash on completion of questionnaires during week 11.   

▪ Totals: 

- Questionnaires:  $80 (2 * $40) 

- EMA compliance:  $240 (8 * $30) 

- Return of smartphone:  $300 

▪ Likely Maximum Total:  $620  

Treatment Elsewhere (TE) participants 

▪ $40 in cash on completion of questionnaires during week 2.   

▪ $30/week cash if at least 82% of EMA entries are completed that week 

▪ If participants have not lost or broken a smartphone during the study, at the end of the 

JITAI/EMA phase, they will receive $300 upon return of the phone.  If they have lost or 

broken one and been issued a second, they will receive $100 upon return of that phone. 

▪ $40 in cash on completion of questionnaires during week 11.   

▪ Unlike OBOT participants, the TE participants will earn $5 for each visit, and a $10 

bonus at the end of the week if they have attended every visit that week.  This is necessary 

because we are not providing treatment to these participants; they need compensation for the 

time they spend at Archway and their time in transit. 

▪ Totals: 

- Questionnaires:  $80 (2 * $40) 

- EMA Compliance:  $240 (8 * $30) 

- Return of smartphone:  $300 

- Visit Compensation $275 (11*25) 
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▪ Likely Maximum Total:  $895  



David Epstein, Ph.D., PI              December 18, 2019 

Protocol #18-DA-N095            Version 2.2 

50 

 

T. Scientific references 

 
Abroms LC, Boal AL, Simmens SJ, Mendel JA, and Windsor RA. A randomized trial of 

Text2Quit: a text messaging program for smoking cessation. Am J Prev Med 47(3):242-

250, 2014. 
Abroms LC, Whittaker R, Free C, Mendel Van Alstyne J, and Schindler-Ruwisch JM. 

Developing and Pretesting a Text Messaging Program for Health Behavior Change: 
Recommended Steps. JMIR Mhealth Uhealth 3(4):e107, 2015. 

Barlow DH and Hayes SC. Alternating treatments design: one strategy for comparing the effects 

of two treatments in a single subject. J Appl Behav Anal 12(2):199-210, 1979. 
Batink T, Bakker J, Vaessen T, Kasanova Z, Collip D, van Os J, Wichers M, Germeys I, and 

Peeters F. Acceptance and Commitment Therapy in daily life training: A feasibility 
study of an mHealth intervention. JMIR Mhealth Uhealth 4(3):e103, 2016. 

Bjorner JB, Rose M, Gandek B, Stone AA, Junghaenel DU, and Ware JE, Jr. Difference in 

method of administration did not significantly impact item response: an IRT-based 
analysis from the Patient-Reported Outcomes Measurement Information System 

(PROMIS) initiative. Qual Life Res 23(1):217-227, 2014. 
Blehar MC, Spong C, Grady C, Goldkind SF, Sahin L, and Clayton JA. Enrolling pregnant 

women: issues in clinical research. Womens Health Issues 23(1):e39-45, 2013. 

Brewer JA, Sinha R, Chen JA, Michalsen RN, Babuscio TA, Nich C, Grier A, Bergquist KL, 
Reis DL, Potenza MN, Carroll KM, and Rounsaville BJ. Mindfulness training and stress 

reactivity in substance abuse: results from a randomized, controlled stage I pilot study. 
Subst Abus 30(4):306-317, 2009. 

Carroll KM, Rounsaville BJ, Nich C, Gordon LT, Wirtz PW, and Gawin F. One-year follow-up 

of psychotherapy and pharmacotherapy for cocaine dependence. Delayed emergence of 
psychotherapy effects. Arch Gen Psychiatry 51(12):989-997, 1994. 

Carroll KM. A Cognitive-Behavioral Approach: Treating Cocaine Addiction. Rockville, MD: 
National Institutes of Health, 1998. 

Carroll KM, Kiluk BD, Nich C, Gordon MA, Portnoy GA, Marino DR, and Ball SA. Computer-

assisted delivery of cognitive-behavioral therapy: efficacy and durability of CBT4CBT 
among cocaine-dependent individuals maintained on methadone. Am J Psychiatry 

171(4):436-444, 2014. 
Carver CS, Scheier MF, and Weintraub JK. Assessing coping strategies: a theoretically based 

approach. J Pers Soc Psychol 56(2):267-283, 1989. 

Cavanagh K, Strauss C, Forder L, and Jones F. Can mindfulness and acceptance be learnt by 
self-help?: a systematic review and meta-analysis of mindfulness and acceptance-based 

self-help interventions. Clin Psychol Rev 34(2):118-129, 2014. 
Chiesa A and Serretti A. Are mindfulness-based interventions effective for substance use 

disorders? A systematic review of the evidence. Subst Use Misuse 49(5):492-512, 2014. 

Chittaro L and Vianello A. Evaluation of a mobile mindfulness app distributed through on-line 
stores: a 4-week study. Int J Human-Computer Studies 86:63-80, 2016. 

Dienes Z. Using Bayes to get the most out of non-significant results. Front Psychol 5:781, 
2014. 

Dumville JC, Hahn S, Miles JN, and Torgerson DJ. The use of unequal randomisation ratios in 

clinical trials: a review. Contemp Clin Trials 27(1):1-12, 2006. 



David Epstein, Ph.D., PI              December 18, 2019 

Protocol #18-DA-N095            Version 2.2 

51 

 

Eissenberg T, Greenwald MK, Johnson RE, Liebson IA, Bigelow GE, and Stitzer ML. 
Buprenorphine's physical dependence potential: antagonist-precipitated withdrawal in 

humans. J Pharmacol Exp Ther 276(2):449-459, 1996. 
Epstein DH, Hawkins WE, Covi L, Umbricht A, and Preston KL. Cognitive-behavioral therapy 

plus contingency management for cocaine use: findings during treatment and across 12-
month follow-up. Psychol Addict Behav 17(1):73-82, 2003. 

Epstein DH, Willner-Reid J, Vahabzadeh M, Mezghanni M, Lin JL, and Preston KL. Real-time 

electronic diary reports of cue exposure and mood in the hours before cocaine and 
heroin craving and use. Arch Gen Psychiatry 66(1):88-94, 2009. 

Epstein DH, Marrone GF, Heishman SJ, Schmittner J, and Preston KL. Tobacco, cocaine, and 
heroin: Craving and use during daily life. Addict Behav 35(4):318-324, 2010. 

Epstein DH and Preston KL. Daily life hour by hour, with and without cocaine: an ecological 

momentary assessment study. Psychopharmacology 211(2):223-232, 2010. 
Epstein DH and Preston KL. TGI Monday?: drug-dependent outpatients report lower stress and 

more happiness at work than elsewhere. Am J Addict 21(3):189-198, 2012. 
Feldman G, Hayes A, Kumar S, Greeson J, and Laurenceau JP. Mindfulness and emotion 

regulation: the development and initial validation of the cognitive and affective 

mindfulness scale revised (CAMS-R). J Psychopathol Behav Asssess 29:177-190, 2007. 
Ford BQ, Lam P, John OP, and Mauss IB. The psychological health benefits of accepting 

negative emotions and thoughts: Laboratory, diary, and longitudinal evidence. Journal 
of Personality and Social Psychology, 2017. 

Free C, Knight R, Robertson S, Whittaker R, Edwards P, Zhou W, Rodgers A, Cairns J, 

Kenward MG, and Roberts I. Smoking cessation support delivered via mobile phone text 
messaging (txt2stop): a single-blind, randomised trial. Lancet 378(9785):49-55, 2011. 

Furnari M, Epstein DH, Phillips KA, Jobes ML, Kowalczyk WJ, Vahabzadeh M, Lin JL, and 
Preston KL. Some of the people, some of the time: field evidence for associations and 
dissociations between stress and drug use. Psychopharmacology 232(19):3529-3537, 

2015. 
Goldkind SF, Sahin L, and Gallauresi B. Enrolling pregnant women in research–lessons from 

the H1N1 influenza pandemic. N Engl J Med 362(24):2241-2243, 2010. 
Guarino H, Acosta M, Marsch LA, Xie H, and Aponte-Melendez Y. A mixed-methods 

evaluation of the feasibility, acceptability, and preliminary efficacy of a mobile 

intervention for methadone maintenance clients. Psychol Addict Behav 30(1):1-11, 2016. 
Gustafson DH, McTavish FM, Chih MY, Atwood AK, Johnson RA, Boyle MG, Levy MS, 

Driscoll H, Chisholm SM, Dillenburg L, Isham A, and Shah D. A smartphone 
application to support recovery from alcoholism: a randomized clinical trial. JAMA 
Psychiatry 71(5):566-572, 2014. 

Haines SJ, Gleeson J, Kuppens P, Hollenstein T, Ciarrochi J, Labuschagne I, Grace C, and 
Koval P. The wisdom to know the difference: strategy-situation fit in emotion regulation 

in daily life is associated with well-being. Psychol Sci, 2016. 
Hayes SC and Smith S. Get Out of Your Mind and into Your Life: The New Acceptance and 

Commitment Therapy. Oakland, CA: Harbinger, 2005. 

Hayes SC, Levin ME, Plumb-Vilardaga J, Villatte JL, and Pistorello J. Acceptance and 
commitment therapy and contextual behavioral science: examining the progress of a 

distinctive model of behavioral and cognitive therapy. Behav Ther 44(2):180-198, 2013. 



David Epstein, Ph.D., PI              December 18, 2019 

Protocol #18-DA-N095            Version 2.2 

52 

 

Heffner JL, Vilardaga R, Mercer LD, Kientz JA, and Bricker JB. Feature-level analysis of a 
novel smartphone application for smoking cessation. Am J Drug Alcohol Abuse 

41(1):68-73, 2015. 
Heinz AJ, Disney ER, Epstein DH, Glezen LA, Clark PI, and Preston KL. A focus-group study 

on spirituality and substance-user treatment. Subst Use Misuse 45(1-2):134-153, 2010. 
Heron KE and Smyth JM. Ecological momentary interventions: incorporating mobile 

technology into psychosocial and health behaviour treatments. Br J Health Psychol 

15(Pt 1):1-39, 2010. 
Hoppes K. The application of mindfulness-based cognitive interventions in the treatment of co-

occurring addictive and mood disorders. CNS Spectr 11(11):829-851, 2006. 
Hunt A, Banner N, and Littler K. The global forum on bioethics in research meeting, “ethics of 

research in pregnancy”: emerging consensus themes and outputs. Reprod Health 

14(Suppl 3):158, 2017. 
Jobes ML, Aharonovich E, Epstein DH, Phillips KA, Reamer D, Anderson M, and Preston KL. 

Effects of prereactivation propranolol on cocaine craving elicited by imagery script/cue 
sets in opioid-dependent polydrug users: A randomized study. J Addict Med 9(6):491-
498, 2015. 

Johnson RE, Jones HE, and Fischer G. Use of buprenorphine in pregnancy: patient management 
and effects on the neonate. Drug Alcohol Depend 70(2 Suppl):S87-101, 2003. 

Kamboj SK, Irez D, Serfaty S, Thomas E, Das RK, and Freeman TP. Ultra-brief mindfulness 
training reduces alcohol consumption in at-risk drinkers: A randomized double-blind 
active-controlled experiment. Int J Neuropsychopharmacol, 2017. 

Kennedy AP, Epstein DH, Phillips KA, and Preston KL. Sex differences in cocaine/heroin 
users: drug-use triggers and craving in daily life. Drug Alcohol Depend 132(1-2):29-37, 

2013. 
Kirby KN, Petry NM, and Bickel WK. Heroin addicts have higher discount rates for delayed 

rewards than non-drug-using controls. J Exp Psychol Gen 128(1):78-87, 1999. 

Klasnja P, Hekler EB, Shiffman S, Boruvka A, Almirall D, Tewari A, and Murphy SA. 
Microrandomized trials: An experimental design for developing just-in-time adaptive 

interventions. Health Psychol 34 Suppl:1220-1228, 2015. 
Kranzler HR, Armeli S, Wetherill R, Feinn R, Tennen H, Gelernter J, Covault J, and Pond T. 

Self-efficacy mediates the effects of topiramate and GRIK1 genotype on drinking. 

Addict Biol 21(2):450-459, 2016. 
Kruglanski AW, Atash MN, De Grada E, Mannetti L, and Pierro A. Need for Closure scale 

(NFC). Measurement Instrument Database for the Social Sciences 
<http://www.midss.ie>, 2013. 

Liao P, Klasnja P, Tewari A, and Murphy SA. Sample size calculations for micro-randomized 

trials in mHealth. Stat Med 35(12):1944-1971, 2016. 
Lindhiem O, Bennett CB, Rosen D, and Silk J. Mobile technology boosts the effectiveness of 

psychotherapy and behavioral interventions: a meta-analysis. Behav Modif 39(6):785-
804, 2015. 

Luoma JB, Kohlenberg BS, Hayes SC, and Fletcher L. Slow and steady wins the race: a 

randomized clinical trial of acceptance and commitment therapy targeting shame in 
substance use disorders. J Consult Clin Psychol 80(1):43-53, 2012. 

Macklin R. Enrolling pregnant women in biomedical research. Lancet 375(9715):632-633, 
2010. 

http://www.midss.ie/


David Epstein, Ph.D., PI              December 18, 2019 

Protocol #18-DA-N095            Version 2.2 

53 

 

McCarthy DE, Minami H, Yeh VM, and Bold KW. An experimental investigation of reactivity 
to ecological momentary assessment frequency among adults trying to quit smoking. 

Addiction 110(10):1549-1560, 2015. 
McCrady BS. Alcoholics Anonymous and behavior therapy: can habits be treated as diseases? 

Can diseases be treated as habits? J Consult Clin Psychol 62(6):1159-1166, 1994. 
McCrae RR, Costa Jr PT, and Martin TA. The NEO-PI-3: a more readable revised NEO 

Personality Inventory. J Pers Assess 84(3):261-270, 2005. 

Montgomery HA, Miller WR, and Tonigan JS. Does Alcoholics Anonymous involvement 
predict treatment outcome? J Subst Abuse Treat 12(4):241-246, 1995. 

Moore RC, Depp CA, Wetherell JL, and Lenze EJ. Ecological momentary assessment versus 
standard assessment instruments for measuring mindfulness, depressed mood, and 
anxiety among older adults. J Psychiatr Res 75:116-123, 2016. 

Muuraiskangas S, Mattila E, Kyttälä P, Koreasalo M, and Lappalainen R. User experiences of a 
mobile mental well-being intervention among pregnant women. International 

Symposium on Pervasive Computing Paradigms for Mental Health:140-149, 2015. 
Nahum-Shani I, Smith SN, Spring BJ, Collins LM, Witkiewitz K, Tewari A, and Murphy SA. 

Just-in-Time Adaptive Interventions (JITAIs) in mobile health: Key components and 

design principles for ongoing health behavior support. Ann Behav Med, 2016. 
O’Connell KA, Hosein VL, Schwartz JE, and Leibowitz RQ. How does coping help people 

resist lapses during smoking cessation? Health Psychol 26(1):77-84, 2007. 
Petry NM, Bickel WK, and Arnett M. Shortened time horizons and insensitivity to future 

consequences in heroin addicts. Addiction 93(5):729-738, 1998. 

Phillips KA, Epstein DH, Mezghanni M, Vahabzadeh M, Reamer D, Agage D, and Preston KL. 
Smartphone delivery of mobile HIV risk reduction education. AIDS Res Treat 

2013:231956, 2013a. 
Phillips KA, Epstein DH, and Preston KL. Daily temporal patterns of heroin and cocaine use 

and craving: relationship with business hours regardless of actual employment status. 

Addict Behav 38(10):2485-2491, 2013b. 
Ploderer B, Smith W, Pearce J, and Borland R. A mobile app offering distractions and tips to 

cope with cigarette craving: a qualitative study. JMIR Mhealth Uhealth 2(2):e23, 2014. 
Preston KL, Vahabzadeh M, Schmittner J, Lin JL, Gorelick DA, and Epstein DH. Cocaine 

craving and use during daily life. Psychopharmacology 207(2):291-301, 2009. 

Preston KL and Epstein DH. Stress in the daily lives of cocaine and heroin users: relationship to 
mood, craving, relapse triggers, and cocaine use. Psychopharmacology 218(1):29-37, 

2011. 
Preston KL, Jobes ML, Phillips KA, and Epstein DH. Real-time assessment of alcohol drinking 

and drug use in opioid-dependent polydrug users. Behav Pharmacol 27(7):579-584, 

2016. 
Riley WT, Rivera DE, Atienza AA, Nilsen W, Allison SM, and Mermelstein R. Health behavior 

models in the age of mobile interventions: are our theories up to the task? Transl Behav 
Med 1(1):53-71, 2011. 

Ruscio AC, Muench C, Brede E, and Waters AJ. Effect of brief mindfulness practice on self -

reported affect, craving, and smoking: A pilot randomized controlled trial using 
Ecological Momentary Assessment. Nicotine Tob Res 18(1):64-73, 2016. 

Shiffman S, Paty JA, Gnys M, Kassel JA, and Hickcox M. First lapses to smoking: within-
subjects analysis of real-time reports. J Consult Clin Psychol 64(2):366-379, 1996. 



David Epstein, Ph.D., PI              December 18, 2019 

Protocol #18-DA-N095            Version 2.2 

54 

 

Shiffman S. Dynamic influences on smoking relapse process. J Pers 73(6):1715-1748, 2005. 
Shiyko MP, Lanza ST, Tan X, Li R, and Shiffman S. Using the time-varying effect model 

(TVEM) to examine dynamic associations between negative affect and self confidence 
on smoking urges: differences between successful quitters and relapsers. Prev Sci 

13(3):288-299, 2012. 
Shrier LA, Rhoads A, Burke P, Walls C, and Blood EA. Real-time, contextual intervention 

using mobile technology to reduce marijuana use among youth: a pilot study. Addict 

Behav 39(1):173-180, 2014. 
Sklar SM and Turner NE. A brief measure for the assessment of coping self-efficacy among 

alcohol and other drug users. Addiction 94(5):723-729, 1999. 
Snider SE, LaConte SM, and Bickel WK. Episodic future thinking: Expansion of the temporal 

window in individuals with alcohol dependence. Alcohol Clin Exp Res 40(7):1558-1566, 

2016. 
Spears CA, Houchins SC, Bamatter WP, Barrueco S, Hoover DS, and Perskaudas R. 

Perceptions of mindfulness in a low-income, primarily African American treatment-
seeking sample. Mindfulness DOI 10.1007/s12671-017-0720-3, 2017. 

Stein JS, Wilson AG, Koffarnus MN, Daniel TO, Epstein LH, and Bickel WK. Unstuck in time: 

episodic future thinking reduces delay discounting and cigarette smoking. 
Psychopharmacology, 2016. 

Tufts KA, Johnson KF, Shepherd JG, Lee JY, Bait Ajzoon MS, Mahan LB, and Kim MT. 
Novel interventions for HIV self-management in African American women: a 
systematic review of mHealth interventions. J Assoc Nurses AIDS Care 26(2):139-150, 

2015. 
Van Zundert RM, Ferguson SG, Shiffman S, and Engels RC. Dynamic effects of self -efficacy 

on smoking lapses and relapse among adolescents. Health Psychol 29(3):246-254, 2010. 
White A. Accelerating the paradigm shift toward inclusion of pregnant women in drug research: 

Ethical and regulatory considerations. Semin Perinatol 39(7):537-540, 2015. 

Willner-Reid J, Whitaker D, Epstein DH, Phillips KA, Pulaski AR, Preston KL, and Willner P. 
Cognitive-behavioural therapy for heroin and cocaine use: Ecological momentary 

assessment of homework simplification and compliance. Psychol Psychother 89(3):276-
293, 2016. 

Witkiewtiz K, Marlatt GA, and Walker D. Mindfulness-based relapse prevention for alcohol 

and substance use disorders. J Cognitive Psychotherapy 19(3):211-228, 2005. 
 


