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Abstract

Comorbid post-traumatic stress disorder (PTSD) and substance use disorders (SUD) commonly 

co-occur and is associated with a more complex clinical presentation with poorer clinical 

outcomes when compared with either disorder alone, and untreated PTSD can predict relapse to 

substance abuse. A number of integrated treatment approaches addressing symptoms of both 

PTSD and SUD concurrently demonstrate that both disorders can safely and effectively be treated 

concurrently. However, attrition and SUD relapse rates remain high and there is need to further 

develop new treatment approaches. Innovative approaches such as mindfulness meditation (MM) 

successfully used in the treatment of SUD may offer additional benefits for individuals with SUD 

complicated with PTSD. Specifically, Mindfulness-based Relapse Prevention (MBRP) integrates 

coping skills from cognitive-behavioral relapse prevention therapy with MM practices, raising 

awareness of substance use triggers and reactive behavioral patterns, and teaching skillful coping 

responses. Here we present the design and methods for the “Mindfulness Meditation for the 

Treatment of Women with comorbid PTSD and SUD” study, a Stage 1b behavioral development 

study that modifies MBRP treatment to address both PTSD and SUD in a community setting. This 

study is divided into three parts: revising the existing evidence-based manual, piloting the 

intervention, and testing the new manual in a randomized controlled pilot trial in women with 

comorbid PTSD and SUD enrolled in a community-based SUD treatment program.
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1. Introduction

Post-traumatic stress disorder (PTSD)1, a chronic condition that develops following an 

extremely distressing traumatic event, is characterized by a set of symptoms resulting in 

significant functional impairment [1]. PTSD can often co-occur with substance use disorders 

(SUD), which are associated with poorer clinical outcomes than PTSD or SUD alone [2–7]. 

Women are twice as likely to be diagnosed with PTSD as compared to men, [8–10], so 

women-only community groups provide an emotionally safe and supportive environment 

that allows women to address sensitive issues such as domestic violence and victimization 

[11–15].

A number of integrated treatment approaches addressing symptoms of both PTSD and SUD 

concurrently have been explored in the past decade, including integrated treatments using 

exposure techniques for PTSD and cognitive behavioral therapy (CBT) for SUD that have 

shown promise in improving both PTSD and SUD [16,17].

As both PTSD and SUD have been conceptualized as disorders of emotional dysregulation 

[18], disrupted emotional regulation and intolerance to negative internal and external 

experiences may be an important mediating factor between trauma exposure and subsequent 

SUDs. Researchers have found that distress tolerance was inversely associated with PTSD 

symptom severity in a group of trauma exposed cocaine dependent adults [19]. Another 

study in male veterans with comorbid PTSD and SUD showed a similar relationship 

between distress tolerance and PTSD symptom severity, particularly the intrusive thoughts 

and hyperarousal symptoms [20]. Mindfulness meditation (MM), a self-directed practice of 

intentionally attending to present-moment experiences (physical sensations, perceptions, 

affective states, thoughts and imagery) [21–23], has been shown to lead to better emotional 

processing and thus, improved emotion and self-regulation skills [24–26]. MM may provide 

a way for individuals with PTSD and SUD to experience a greater sense of control in 

relation to cravings triggered by trauma-related intrusive thoughts, memories and sensations. 

Individuals able to modulate these internal experiences may be less emotionally reactive and 

less prone to relapse related to escape/avoidance of distressing symptoms. Experiencing 

repeated exposure to PTSD and SUD triggers through MM without the associated emotional 

or behavioral reactivity, individuals practicing MM may habituate to these experiences 

resulting in diminished trauma symptoms and craving.

1PTSD: post-traumatic stress disorder
SUD: substance use disorders
CBT: cognitive behavioral therapy
MM: mindfulness meditation
MBRP: mindfulness-based relapse prevention
TAU: treatment as usual
RP: relapse prevention
SS: Seeking Safety
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Mindfulness-Based Relapse Prevention (MBRP) integrates coping skills from cognitive-

behavioral relapse prevention therapy with MM practices, raising awareness of substance 

use triggers and reactive behavioral patterns, and teaching skillful coping responses [27]. 

Although MM interventions have shown promise in reducing symptoms of PTSD, there are 

no studies investigating MM in patients with comorbid PTSD and SUD, particularly in 

women who represent a high percentage of patients being treated in community programs.

This study attempts to fill the gap in research by investigating an adapted MBRP treatment 

to address both PTSD and SUD in a community-based treatment setting. A description of 

this behavioral therapy development study is presented, including the process of adapting an 

existing intervention, design and methodology of the pilot intervention, outcome measures 

used, data analysis, and safety precautions.

2. Methods and study design

2.1 Study overview

This study is a behavioral development 8 week, Stage 1b, single site study that seeks to 

modify an existing evidence-based treatment targeting SUD, MBRP, to address both PTSD 

and SUD in a community-based treatment setting. The primary purpose of the study 

intervention is to evaluate the feasibility and preliminary efficacy of an adapted MBRP in 

combination with treatment as usual (TAU) as compared to TAU alone for women with 

comorbid PTSD and SUD in a community-based SUD treatment program. The execution of 

the project consists of training/certifying the community therapists in the MBRP 

intervention, piloting the intervention in 2 patient groups, revising the manual to address 

PTSD symptoms, and testing the revised manual in a randomized controlled pilot trial that 

compares MBRP/TAU to TAU alone in 80 women enrolled in intensive community SUD 

treatment.

The majority of the modifications for the manual occur before (based on theoretical 

rationale, previous research) and after the pilot groups. The revision is an ongoing process 

and based on observations of the pilot sessions, interviews with therapists and participants, 

and discussions with the developer of the manual. Once the randomized control trial (RCT) 

is started the adaptations that have been made are incorporated, however, further adaptations 

can be made based on participant responses, attrition and/or adverse events. In this phase of 

the study, the RCT is not to test the effectiveness of the intervention but rather to assess the 

feasibility, safety and preliminary efficacy of the intervention. If successful, the behavioral 

development grant is followed by a larger randomized effectiveness trial.

Process assessments include measures of manual adherence, therapist competence, 

therapeutic/patient alliance and therapist/patient acceptability and satisfaction. 

Comprehensive evaluation on measures of MM, PTSD symptom severity, and substance use 

outcomes are done at baseline, periodically at 8 weekly visits throughout the intervention, 

post treatment, and at the 3 and 6 months post-treatment visits. Changes in emotion 

regulation and components of MM (attention, awareness to present moment and acceptance) 

will be explored to determine the intervention impact on PTSD symptoms, craving and 

substance use. If promising, results from this pilot study will provide effect size estimation 
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for a larger Stage II randomized clinical trial. This pilot project will also test the feasibility 

of training and fidelity monitoring procedures for community therapists and assess 

acceptability, knowledge and adherence/competence.

A brief overview of the study protocol is shown in Figure 1. In short, a small randomized 

pilot study will mimic the study design of the primary protocol in 3–6 women per group. 

Careful monitoring of participants during this phase will help address questions concerning 

the best match of trauma related components with the MBRP techniques. Weekly 

monitoring of PTSD, emotion regulation, craving and substance use will provide 

information concerning the timing, impact and duration of the intervention effects. After the 

final pilot group session, participants are invited to attend a focus group to provide feedback 

regarding interest, acceptability, benefits/usefulness, duration and timing of intervention in 

the treatment program and ability/willingness to practice meditation outside of the sessions. 

Specific adaptations to the revised manual are based on observations of the taped MBRP 

sessions, qualitative data from the focus groups and feedback from the community 

therapists. Recruitment, attrition, participant feedback, home practice completion, helping 

alliance questionnaire are part of the feasibility. The therapists’ acceptance, ease of delivery 

and belief that participants benefit from the intervention is another component. An 

innovative aspect to this intervention is that it is conducted in a front line community 

program and if successful, dissemination and adoption become less of a challenge.

Following completion of the pilot therapy and manual adaptation phase of the study, a 

randomized control phase will be implemented. In this phase of the study, the active 

intervention group receives MBRP group therapy adapted to address PTSD plus TAU for 8 

weeks.

2.2 Randomization

Once participants are deemed eligible, they are randomized to either the intervention 

(MBRP/TAU) or control (TAU only) group. Urn randomization is used to assign participants 

[28] in a 1:1 allocation while stratifying treatment assignment on two critical variables; 1) 

baseline levels of alcohol and/or SUD use intensity (cutoff of 10 or more days of alcohol 

and/or SUD use excluding nicotine in the 30 days prior to clinical enrollment) and 2) PTSD 

symptom severity (cutoff of a Clinician Administered PTSD Scale (CAPS) score of ≥ 33). 

Days of drug use and severity of PTSD symptomology as measured by the CAPS at baseline 

(pre-study involvement) are a likely prognostic factors on the substance use frequency and 

severity outcomes [16,29–32], and as such, are controlled during randomization.

2.3 Study Efficacy Outcomes

To best assess the efficacy of treatment with MBRP/TAU as compared to TAU only on the 

primary study outcomes, the primary outcome assessments would be examined over the final 

30 days of treatment intervention as well as durability assessment at the 3 and 6 month 

follow-up visits. There are two primary study outcomes. The first is the effective reduction 

in PTSD symptom severity through the total score on the CAPS [33] at the end of treatment 

(after 8 weeks) between the two study groups. The changes in CAPS scores will be assessed 

at study weeks 4 and 8 during the intervention, and again at the 3 and 6 month follow-up 

Vrana et al. Page 4

Contemp Clin Trials. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



visits. The week 4 assessment is designed to determine tolerability and safety half way 

through the intervention. This data may also provide a dose response outcome or determine 

if there are any benefits after half the sessions are completed. In addition, for women who 

leave the program prior to completion, we will have some primary outcome data.

The second primary study outcome is the effective reduction in the proportion of days using 

alcohol/substances during the final 30 days of treatment compared to the 30 days prior to 

study entry as measured by the Timeline Followback (TLFB) [34–36], with abstinence 

verified by urine drug screen (UDS). UDS is performed with the 7 panel on-site rapid drug 

test (clia-waived) that detects the presence of cocaine, opiates, methadone, 

tetrahydrocannabinol (THC), methamphetamine, benzodiazepines and oxycodone. In order 

to assess the frequency and intensity of substance use, the TLFB was used to collect 

substance use between study visits and at follow-up. Changes in substance use frequency 

and substance use abstinence at the close of the treatment phase (30 days) of the study 

combined become the second primary SUD outcome.

Secondary study outcome measures are assessed periodically during the study intervention 

and follow-up. In addition to the CAPS as a measure of PTSD symptomology, the Life 

Events Checklist for DSM-5 (LEC-5), and the Post-Traumatic Stress Disorder Symptom 

Scale-Self Report (PSS-SR) will be assessed during the study. The Life Events Checklist for 

DSM-5 (LEC-5) assesses lifetime exposure to trauma [37], while the Post-Traumatic Stress 

Disorder Symptom Scale-Self Report (PSS-SR) is a 21-item self-report inventory, which 

assesses the frequency and severity of PTSD symptoms corresponding to the diagnostic 

criteria listed in the DSM-V [38]. The PSS-SR is monitored weekly throughout the 

intervention to assess within treatment PTSD symptom severity and adverse events 

(symptom worsening). Changes of the quantity of use of alcohol/substances measured by the 

TFLB during the final 30 days of treatment will also be collected for a secondary outcome.

2.4 Study Interventions

Treatment as Usual (TAU)—For this study, the TAU is approximately 12 weeks long and 

provides groups and classes focused on psychoeducation, relapse prevention, 12-step and 

parenting up to 20 hour/four days a week program. The program includes weekly 90 minute 

Seeking Safety (SS) groups, a cognitive behavioral integrated trauma intervention. Women 

meet individually with a counselor prior to SS group entry. The SS group will provide a 

control intervention for the study.

Mindfulness Based Relapse Prevention (MBRP)—Mindfulness meditation (MM), 

with roots in Eastern philosophy, has been explored in stress-related medical conditions, 

depression, anxiety and addictions in clinical and non-clinical populations [39–43]. MM 

provides a way for individuals with PTSD and SUD to experience a greater sense of control 

in relation to craving triggered by trauma-related intrusive thoughts, memories and 

sensations. Individuals able to modulate these internal experiences are less emotionally 

reactive or prone to relapse in order to escape/avoid distressing symptoms. During MM 

practice, when distressing trauma memories/thoughts emerge into consciousness, no attempt 

is made to change or suppress them; rather, it is simply noticed as one part of a broader 
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range of experiences in that moment. MBRP integrates coping skills from cognitive-

behavioral relapse prevention therapy with MM practices, raising awareness of substance 

use triggers and reactive behavioral patterns, and teaching skillful coping responses [27].

The MBRP group therapy intervention contains one introductory and 8 weekly group 

sessions. These sessions are integrated into the standard TAU program, and replaces 9 TAU 

SS group sessions. The evidence supporting MBRP for the treatment of SUD comes from a 

recent large randomized control study (n = 286) comparing MBRP, relapse prevention (RP) 

and TAU delivered as aftercare following SUD intensive treatment. Both MBRP and RP had 

greater reductions in drug use and heavy drinking than TAU at 6 month follow-up (p<0.5). 

At 12 months, MBRP resulted in a 31% greater reduction in drug use days among those 

participants who used (IRR = .69; p<.05) and a greater probability of not engaging in heavy 

drinking (OR 1.51 p<.05) than RP participants [44]. MM has also been shown to reduce 

PTSD symptoms in individuals with and without SUD [25,45,46]. Because treatment 

attrition and relapse is problematic in this complex population, the MBRP will be initiated 

earlier in the treatment program. Participants will start the MBRP groups after one week in 

their standard treatment program. Patients typically attend other program groups, including 

cognitive behavioral and seeking safety, upon enrollment in treatment services. Addressing 

PTSD early in SUD treatment can potentially improve attrition and relapse related to PTSD 

triggers.

2.5 Training

Master’s level therapists from the community program receive training in the MBRP 

conducted by the expert trainer and developer/author of the MBRP manual [47]. Training 

includes (1) didactic review of intervention-specific theory (cognitive behavioral therapy and 

mindfulness meditation techniques); (2) observation and practice within trainer-conducted 

mock intervention sessions; and (3) trainee-conducted mock intervention sessions. Upon 

completion of the training and satisfactory observed role play experience, the therapists pilot 

the intervention in 2 patient groups with approximately 6 patients per group. All therapy 

sessions are audiotaped and reviewed by the expert trainer using fidelity measures developed 

for the MBRP intervention [48]. Therapists’ certification includes completion of all the 

sessions at a level of proficiency of at least a 3 on a scale of 1=low to 5=high on item ratings 

consisting of key MBRP concepts, therapist style/approach and overall performance. A 

community therapist supervisor, the PI, and expert trainer will obtain inter-rater reliability on 

the MBRP- Acceptance and Competency (MBRP-AC) fidelity scale [48]. This fidelity scale 

is also modified to include the manual adaptations.

Therapists receive ongoing weekly supervision and training throughout the project to 

reinforce and sustain their skills in therapy delivery. These methods parallel those used to 

sustain integrity in other integrated treatment outcome research projects at our sites. Any 

therapist “drift” is addressed in supervision. The purpose of the pilot phase is to assess 

feasibility and acceptability of the intervention both from the clinician and participant 

perspective. This includes the ability and ease at which the therapists deliver the intervention 

with fidelity. This is the typical process of this phase of a behavioral development grant [49]. 
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Participants in the pilot phase attend a focus group following the eight sessions conducted by 

the principal investigator.

During the randomized component of the project all sessions will be audiotaped and 

randomly selected sessions (approximately 1/3 for each therapist) from each group will be 

evaluated using the MBRP-AC Scale.

3. Participant recruitment and eligibility

3.1 Participant Recruitment

Recruitment of participants primarily takes place from the community program women’s 

Intensive outpatient (IOP) and residential treatment at the Charleston Center (Charleston, 

SC) where women attend the same treatment program. The Charleston Center is adjacent to 

and has a long standing relationship with the Medical University of South Carolina. This 

program is the only program in the city/county that offers intensive SUD services for 

women. In addition, women are referred to this program from all over the state. Research 

staff approach patients after clinical intake admission and referral from their primary 

counselor to inform them about the study and elicit interest. If interested and pre-screen is 

positive, an informed consent is obtained by the research staff. Interested potential 

participants are screened for major inclusion/exclusion criteria including age, substance use, 

and history of trauma and psychiatric/health/medication status. The research staff are located 

on site and interact frequently with clinic staff. The clinic staff involved in the study will 

include 3 therapists and a clinical program director. Clinical staff meetings where patient 

treatment planning and progress are discussed occur on a weekly basis and provide 

opportunity to discuss study recruitment and potential participants.

3.2 Participant eligibility

Details of the inclusion and exclusion criteria for the target population are shown in Table 1, 

which includes women between 18 and 65 years of age enrolled in the intensive community 

SUD treatment. Exclusion criteria are crafted to exclude potential participants at higher risk 

for adverse effects, including those with severe co-occurring medical or psychiatric disorders 

as they may be more likely not to benefit from the intervention and/or to be hospitalized 

during the course of the study. Patients with suicidal or homicidal, psychotic or exhibit 

cognitive deficits are excluded. The exclusion criteria are minimal as these patients represent 

the typical patient that presents for treatment and subsequently engage in other clinic groups. 

Patients can be withdrawn from the study and referred for more intensive treatment if there 

are: Increases in alcohol or drug use leading to the need for a more intensive level of care 

(i.e., medical detoxification, inpatient); active suicidal or homicidal ideation; inability to 

return for therapy sessions due to incarceration or hospitalization lasting longer than five 

weeks; or inability to manage psychiatric symptoms within the inclusion/exclusion criteria 

of the study (i.e., need for the initiation of maintenance psychotropic medications; 

development of psychosis). If it is determined, based on clinical criteria, that a participant 

needs to be started on maintenance medications for anxiety, mood or psychotic symptoms 

during the course of the study, they can be discontinued from the treatment trial.
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3.3 Assessment Timings

All assessment and schedules are reported in Table 2. Primary screening assessments include 

the Mini-International Neuropsychiatric Interview (MINI) 7.0, the Time Line Follow Back 

(TLFB), the Life Event Checklist (LEC), the Clinician Administered PTSD Scale (CAPS) 

interview, urine pregnancy test, and urine drug screen (UDS). If the participant continues to 

meet eligibility, a baseline assessment is scheduled. The women are breathalyzed for alcohol 

per program policy. Any women with observed behavioral indicators of intoxication (i.e. 

slurred speech, drowsiness, overt disinhibition, euphoria, ataxia) are not permitted to attend 

groups.

4. Data Management and Analytic Approach

4.1 Analytic Approach

The primary outcome measures for the efficacy portion of this study are 1) the effective 

reduction in PTSD symptom severity through the total score on the CAPS at the end of 

treatment (after 8 weeks) between the two study groups and 2) the effective reduction in the 

proportion of days using substances as well as abstinence during the final 30 days of 

treatment as measured by the TLFB (abstinence verified by UDS). In addition, secondary 

endpoints include CAPS scores at week 4 and the 3 and 6 month post-intervention follow-up 

visits, LEC-5, and PSS-SR. OCDS-R, ASI-Lite, DERS, MAAS, FFMQ-SR, and CAMS-R 

will be used to gain insight into potential effect modification and mediation. Secondary 

analyses include the proportion of days using alcohol/drugs, craving, psychosocial 

functioning and emotional regulation at 3- and 6- month follow-ups.

The primary aims of the proposed study is to assess the feasibility of MBRP in the proposed 

population and to estimate effect sizes and their 95% confidence intervals in order to inform 

a larger study sample size calculation for a clinically relevant treatment effect. Estimates of 

between group difference in CAPS score and substance use frequency and the associated 

variances will be calculated using model based estimates and their 95% confidence limits. 

PTSD Symptoms (CAPS, PSS-SR) as well as substance use quantification (TLFB, % days 

using) will be examined using a linear mixed effects model to estimate the treatment effect 

and variance in the change from baseline to the end of treatment and 3- and 6- month follow-

ups. Effect modification of secondary measures of craving, mindfulness and emotional 

regulation on the primary outcomes of PTSD symptom severity and substance use will be 

tested with interaction terms included in the models. The cohort grouping of participants 

will be taken into account in the analysis model through random cluster effects that will 

account for the dependency that may exist across participants within a common cluster. 

Normality of the model residuals will be assessed (where appropriate) both graphically (Q-Q 

plots) and through the use of statistical normality tests (Shapiro-Wilk test). Deviations from 

normality will be corrected with alternate functional forms of the dependent variable (natural 

logarithm or square root transformations). Where normality cannot be reasonably obtained, 

non-parametric models will be used to test the hypothesis. Generalized Linear Mixed Effects 

Models (GLMMs) will allow us to model clustered data that may exhibit non-Gaussian 

properties while maintaining the dependency of the within cohort data using various 

distributions. Treatment effects estimated using the results of the general linear models in 
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combination with the confidence intervals of the variance will be used to estimate power for 

a larger efficacy clinical trial of MBRP for the treatment of comorbid PTSD/SUD.

4.2 Sample Size Calculations

This study is powered to assess the efficacy of MBRP/TAU versus TAU in the reduction of 

CAPS scores from baseline to the end of study treatment (8 weeks). In addition, the study 

aims to estimate the precision of the variance estimates by calculating effective differences 

and 95% confidence interval for the squared sample standard deviation of mean responses 

and their differences. In a similar study design, King et al found a clinically significant 

difference in CAPS score reductions following 8 weeks of mindfulness based cognitive 

therapy as compared to TAU in participants suffering from combat PTSD (Completers: 

Hedge’s g=1.01) [50]. We have assumed a 20% attenuation in the effect size for our intent to 

treat analysis (Hedge’s g=0.80). Under the assumption of equal group allocation (1:1) and 

independence of participant observations, a sample size of 25 participants per arm would be 

required to provide 80% power with a type 1 error rate of 5%. However, due to within cohort 

dependencies, the sample size is inflated to account for this correlation. Assuming a 

moderate within cohort correlation (ρ=0.1), and cohort sizes of 3 per group, we will require 

a sample size of n=30 per arm to maintain adequate power to detect the noted effect size in 

PTSD severity. With a similar attrition rate to the study assessing CAPS score and 

mindfulness cognitive therapy [50] of 25%, the final study sample size of n=80 participants 

(n=40 per group) would maintain adequate power to detect a meaningful difference at the 

conclusion of the study.

4.3 Missing Data and Attrition

Missing data in longitudinal studies can be a very problematic feature but can be mitigated 

through study design considerations. Attrition can introduce bias in the treatment group 

parameter estimate and reduce power, precision, and generalizability. Every attempt will be 

made to engage participants for the duration of the therapy period. Individuals will be 

considered drop-outs from treatment if they fail to attend therapy sessions for four 

consecutive weeks, in spite of attempts by phone and mail to engage them in treatment. 

Throughout the course of the study we will have adequate personnel to track participants, 

manage the scheduling of appointments, and have close supervision of therapy procedures. 

Research staff will gather locator information at baseline (i.e. phone numbers, contacts), 

which they will update on a weekly basis. Therapists and research assistants will be trained 

in the importance of this aspect of the protocol and in techniques used in other studies to 

enhance retention. We will also provide transportation or transportation reimbursement 

vouchers for fuel to minimize this potential obstacle and burden. Of note, the CC offers 

some free transportation as part of its women’s IOP clinical services. Comparable to other 

studies, compensation for time it takes for completion of assessments will be in the form of 

cash, vouchers or gift cards and includes the following: Participants will receive $35 for the 

baseline assessment; $10 for completion of weekly assessments, $25 for completion of week 

4 assessments, $35 for completion of 8 week post intervention, $40 for the three month 

follow-up and $50 for the six month follow-up assessment. Thus, the total participants may 

receive for completion of all the study assessments is $245. Participants who are non-
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adherent or drop out of treatment will be invited to participate and receive compensation for 

completion of follow-up assessments.

However, these methods do not ensure that all data will be collected and appropriate analysis 

methods will be employed to accommodate missing data. Mixed-effects models using 

methods of maximum likelihood yield valid inferences assuming ignorable attrition (i.e., 

attrition is accounted for by covariates or the dependent variable measured prior to dropout. 

Maximum likelihood methods will be implemented to retrieve parameter estimates. Under 

the assumption of data missing at random, ML will produce consistent, efficient, and 

asymptotically normal estimates. We have assumed that attrition will occur, and the sample 

size of the study was modified to ensure that the power to detect treatment group differences 

is maintained. In addition, in keeping with the Intent to Treat Principle, we will make every 

effort to continue assessments for the entire course of randomized treatment, even among 

those who fail to adhere to randomized assignment or stop participating in the study 

assigned intervention.

5. Safety Monitoring and Considerations

Unlike other potential medications for both substance use disorder and post-traumatic stress 

disorder, the likelihood of adverse events with mindfulness based treatment is 

extraordinarily low. However, adverse events (AE) will be documented and monitored 

throughout the study and all events are followed to resolution or stabilization. All serious 

adverse events are reported immediately to the IRB and the federal funding agency. An 

adverse event (AE) is defined as any reaction, side effect, diagnosis or untoward event that 

either a) occurs during the course of the clinical trial and was not present at baseline; or b) 

was present at baseline and appears to worsen during the study. All AE’s will be assessed by 

the Principal Investigator or the co-Investigator (MD, Ph.D.) from baseline through the last 

follow-up assessment. During weekly assessments the research coordinator asks about AEs. 

In the event that the participant is experiencing a worsening of symptoms, the RC informs 

appropriate study and clinical staff. The PI, Co-I, and the participant’s study therapist 

determine if the AE places the participant at risk if study treatment is continued. The risks 

expected from trials employing behavioral interventions are presumed minimal relative to 

pharmacologic interventions. However, for this trial specifically, the population studied is a 

vulnerable population and possibly high risk given the nature of the disorders (i.e. SUD and 

PTSD). Study staff are trained to provide crisis intervention and referral as is standard 

operating procedure within the community center for such situations, should they become 

dangerous or life-threatening (i.e. suicidal ideation or attempts). The PI, Co-I (MD, Ph.D.) is 

available to respond to a need for consultation in order to fully assess untoward reactions or 

severe symptoms, including suicidality. Specific to this study, potential study-related AEs 

include 1) worsening of PTSD symptoms, 2) worsening of SUD symptoms, and 3) 

worsening of depressive symptoms. For this reason, participants are assessed weekly on 

current symptom measures of PTSD, SUD and depression (PSS-SR, TLFB) in order to 

observe any signs of severe symptoms of SUD, PTSD and depression. Additionally, 

participants are advised to observe any signs of worsening PTSD, SUD and depression 

symptoms and to discuss these with study staff. If the level of symptom worsening becomes 

dangerous or life threatening (e.g. drug overdose or suicidal ideation or attempt, any 
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symptom worsening requiring inpatient hospitalization), further intervention, 

documentation, and reporting are required. A data safety and monitoring board (DSMB) has 

been created to monitor the overall participant safety, the rate and severity of adverse events, 

and the validity and integrity of the data. The panel includes 3 researchers with experience in 

treating patients with PTSD and/or SUD. The board can be called at any point if needed for 

unexpected AEs, etc. Modifications are made in the procedures and/or the protocol if 

necessary based on the recommendations of the board.

6. Discussion

Behavioral therapy development is a process involving several stages that include 

application of behavioral principles to generate or refine an existing intervention, creating or 

revising therapy manuals, initial training and piloting, further manual revisions and efficacy 

testing [49]. This paper describes the design and methods of a behavioral therapy 

development study that modifies an existing treatment, MBRP, to be used in a population of 

women who are affected by co-occurring PTSD and SUD. The complex nature of this 

comorbidity and poor treatment outcomes warrant improved innovative treatment 

approaches [6,7]. The study will evaluate the utility of a potentially effective psychosocial 

intervention, MBRP added to TAU, in reducing PTSD symptom severity and alcohol/

substance use as compared to TAU alone. Women randomized to TAU alone attend an 

integrated trauma informed group intervention that is a regular part of the community 

treatment program. The MBRP intervention replaces the trauma informed group for those 

women randomized to the experimental group. This is the first study to incorporate MBRP 

in a community SUD treatment program to target both PTSD and SUD symptoms. PTSD 

components include discussing normal reactions to trauma and the relationship between 

trauma symptoms and substance use. A recent study found that mindfulness mediates the 

relationship between PTSD symptoms and SUD severity such that those with more severe 

PTSD symptoms and substance use had low scores on measures of mindfulness. This 

suggests that altering one’s relationship to these symptoms through nonjudgmental 

awareness and acceptance can improve PTSD symptoms and SUD [51].

Avoidant coping is a functional negative reinforcer that only perpetuates the PTSD symptom 

and substance use relapse cycle. Substance use as an avoidant strategy is replaced with 

mindfulness meditation practices. Women learn to mindfully approach versus avoid 

uncomfortable trauma related feelings, thoughts and memories. The women in this study 

also receive recordings of guided formal meditation exercises to reinforce practice at home. 

Home exercise practice has been associated with greater reductions in alcohol/drug use and 

cravings [52].

Although psychosocial interventions present minimal risks, assessing intervention safety is 

also an important part of behavioral therapy development. Careful monitoring for adverse 

events can inform whether the treatment is beneficial or deleterious to certain patients 

receiving the intervention. Other safety considerations include the timing of the intervention 

in the course of the treatment program and the impact of continued use.
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This study is designed such that involvement of the community therapists and participants 

provide relevant information needed for manual revisions. Adaptations to the MBRP manual 

are systematically made by observations of group behaviors during the piloting of the 

intervention, focus groups with participants and therapists’ feedback. Feasibility, 

acceptability, usefulness, timing of intervention within the treatment program and ability/

willingness to practice meditation outside of the sessions are important considerations. Thus, 

the community program is invested in the intervention from the start and is part of the team 

developing and adapting the intervention. This buy-in process can increase the likelihood of 

adopting the intervention once the research is complete. This study exemplifies the process 

involved in behavioral therapy development. Adaptations made to the MBRP for 

implementation in a community setting can increase the likelihood of successful adoption, as 

well as provide another treatment option for women with comorbid PTSD and SUD.
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Figure 1. 
Study Flow Diagram
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Table 1

Inclusion and Exclusion Criteria for Eligible Participants

Inclusion Criteria Exclusion Criteria

1. Women between 18 and 65 years of age enrolled in the intensive 
outpatient and residential program treatment

1. Current primary psychotic or thought disorder (i.e. 
Schizophrenia or schizoaffective disorder, mania), major 
depression with suicidal ideation, dissociative identity disorder 
and/or homicidal ideations

2. Able to comprehend English 2. Present a serious suicide risk, such as those with severe 
depression, or who are likely to require hospitalization during 
the course of the study

3. Meets DSM-V criteria for current alcohol or substance use disorder and 
have used alcohol/substances in the 60 days prior to clinic treatment entry

3. In ongoing therapy for PTSD either within or outside of the 
community treatment program, who are not willing to 
discontinue these therapies for the duration of the study 
therapy

4. Meets DSM-V criteria for current PTSD with a score of > 25 on the 
CAPS

4. Unstable medical condition or one that may require 
hospitalization during the course of the study

5. Participants may also meet criteria for a mood or anxiety disorder. 
However, participants on psychotropic medications for a mood or anxiety 
disorder must have been stabilized on medications for at least 4 weeks 
before therapy initiation

5. Women who are pregnant or planning to become pregnant

6. Able to adequately provide informed consent and function at an 
intellectual level sufficient to allow accurate completion of all assessment 
instruments

7. Willing to commit to 8 therapy sessions, baseline, weekly, and follow-up 
assessments
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