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Abstract
This study examined Mindful Awareness in Body-oriented Therapy (MABT) feasibility as a novel
adjunct to women’s substance use disorder (SUD) treatment. An individual therapy, MABT
combines manual and mind-body approaches to develop interoception and self-care tools for
emotion regulation. A 2-group RCT repeated measures design was used, comparing MABT to
treatment-as-usual (TAU) on relapse to substance use and related health outcomes. Sixty-one
women were screened for eligibility and 46 enrolled. Participants randomized to MABT received
8 weekly MABT sessions. Results showed moderate to large effects, including significantly fewer
days on substance use, the primary outcome, for MABT compared to TAU at post-test. Secondary
outcomes showed improved eating disorder symptoms, depression, anxiety, dissociation,
perceived stress, physical symptom frequency, and bodily dissociation for MABT compared to
TAU at 9 month follow-up. In conclusion, it is feasible to implement MABT in women’s SUD
treatment and results suggest that MABT is worthy of further efficacy testing.
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1. Introduction
1.1 Background

Clinical and experimental literature specific to manual (touch-based) interventions such as
massage and body-oriented therapy in the context of substance use disorder (SUD) treatment
is minimal but promising. Massage is thought to be clinically useful for increasing
awareness of tension, cueing individuals to sensory symptoms of stress and habitual patterns
of responding to stress that may be important for relapse prevention (Kosakoski, 2003).
Touch therapies used in alcohol treatment have produced decreases in physiological and
psychological symptoms of stress as well as self-reported symptoms of alcohol withdrawal
(DuBrey, 2006; Reader, Young, & Connor, 2005). However, mind-body therapies
employing massage or touch have not been extensively evaluated in SUD treatment. This
study is the first to examine a mind-body therapy using a manual (touch-based) intervention
as an adjunct to women’s SUD treatment.

Over the past decade there has been increased attention to gender in the examination of SUD
treatment access, retention and outcomes (Greenfield, Brooks, et al., 2007; Tuchman, 2010;
Walitzer & Dearing, 2006). Characteristics that vary with gender and are associated with
poor SUD treatment outcomes include the higher prevalence of co-occurring mood
disorders, (Sinha & Rounsaville, 2002) eating disorders, (Cohen, et al., 2010; Piran &
Robinson, 2006) reported traumatic victimization, (Greenfield, Brooks, et al., 2007; O’Hare,
1995) and serious interpersonal stressors (Grella, Scott, & Foss, 2005). Experiences of
sexual and physical abuse in both childhood and adulthood are commonly reported by
women in addiction treatment (Greenfield, Brooks, et al., 2007; Veysey & Clark, 2005).
Whether or not they result in full-blown post-traumatic stress disorder (PTSD), such
experiences can impair development of sense of self, lead to decreased belief in control over
one’s body (Veysey & Clark, 2005), and result in maladaptive coping strategies, such as
dissociation, suppressed affect, or hypervigilance (Herman, 1997; Veysey & Clark, 2005).
Rates of traumatic abuse among patients with co-morbid SUD and eating disorder are nearly
double that of those with eating disorders without a SUD, suggesting an association with
abuse history that may explain these high comorbidity rates (Harrop & Marlatt, 2010). Post-
treatment, women are also particularly vulnerable to relapse as a result of interpersonal
stress (Sun, 2007; Walitzer & Dearing, 2006).

Mind-body therapies may assist women in gaining a sense of control, learning how to
identify and cope with emotions, and resist the temptation to cover affect with drugs or
alcohol. Negative emotion is one of the primary identified precipitants to relapse (Lowman,
Allen, & Stout, 1996), and studies demonstrate a positive relationship between stress
exposure and relapse to alcohol and drugs (Fox, Hong, Siedlarz, & Sinha, 2007; Kosten &
Rounsaville, 1986; Sinha, Fuse, Aubin, & O’Malley, 2000). There is also preliminary
evidence that emotion dysregulation is associated with vulnerability to relapse (Fox,
Axelrod, Paliwal, Sleeper, & Sinha, 2007; Tull, Schulzinger, Schmidt, Zvolensky, & Lejuez,
2007). Individuals may use substances as a strategy to avoid and manage stress and negative
affect (Cooper, Russell, Skinner, Frone, & Mudar, 1992), as evidenced by the high rates of
alexithymia, involving difficulty differentiating and articulating emotional experience, found
in substance abusing populations (Taylor, 1984). According to stress and coping theory,
interventions that increase skills to cope with stress and high risk situations, and enhance
abstinence self efficacy and confidence, should be effective in reducing substance use
(Moos, 2007). Mindfulness-based approaches have generated growing interest as one such
set of strategies that may address the neurobiological and cognitive-emotional substrata of
maladaptive stress responses in SUDs (Brewer, Bowen, Smith, Marlatt, & Potenza, 2010).
Mind-body therapies, in general, address the relationship between somato-emotional
awareness, coping, and emotional regulation and teach integrative strategies that may help

Price et al. Page 2

J Subst Abuse Treat. Author manuscript; available in PMC 2013 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



individuals react more effectively to stress and negative emotions (Breslin, Reed, & Malone,
2003; Kosakoski, 2003; Wesa & Culliton, 2004). However, such therapies have not been
evaluated in the context of women’s addiction treatment.

Research reviews of women’s SUD treatment conclude that treatment that meets women’s
specific needs, such as addressing co-morbid psychiatric disorders or facilitating self-care in
response to stress, is more likely to retain women and may be more efficacious (Greenfield,
Brooks, et al., 2007; Grella, 2008; McCrady, 2010; McCrady, Epstein, Cook, Jensen, &
Hildebrandt, 2009; Tuchman, 2010; Weiss, Kung, & Pearson, 2003). These reviews, along
with the Institute of Medicine (IOM) report on Women’s Health Research (Institute of
Medicine, 2010), indicated few advances in treating women’s SUDs. Together, they point to
the need for innovative approaches for women’s treatment. A mind-body therapy that seeks
to increase emotional awareness and regulation, offered as part of a women-specific SUD
treatment program, can be seen as meeting such needs.

1.2 Mindful Awareness in Body-oriented Therapy
Mindful Awareness in Body-oriented Therapy (MABT) is a unique combination of manual
and mind-body therapy, developed by the first author to address the need for mind-body
integration in body therapy practice. It is distinct from other mindfulness-based approaches
in its incorporation of a hands-on (manual) approach, individual (vs. group) delivery, and its
focus on interoception and self-care tools based in body awareness to facilitate emotion
regulation. The primary components of MABT address aspects of awareness, interoception,
and regulation that may be associated with behavioral control and brain function
abnormalities in drug addicted individuals that increase risk of relapse (Goldstein, et al.,
2010; Paulus, Tapert, & Schulteis, 2009). The primary components of MABT are:

1. Massage with attention to developing body literacy. Massage reduces state and trait
anxiety (Moyer, Rounds, & Hannum, 2004), facilitating access to sensory
experience (Price, 2005). Body literacy is the ability to identify and articulate
sensory experience.

2. Interoceptive skills training to reduce avoidant/dissociative coping and to increase
effective response to stressors (e.g., emotion regulation). Interoception involves the
processing of sensory input from inside the body (Cameron, 2001; McGlone &
Reilly) and involves the development of awareness that is integral to sense-of-self
(Craig, 2009; Greenberg, 1998). The role of interoception in addiction has been
recently posited (Goldstein, et al., 2010; Paulus, et al., 2009) suggesting the neuro-
biology that may underlie interoception and influence craving, reward, and impulse
control and overall self-awareness among substance users.

3. Mindful body awareness practice to facilitate key aspects of mindful practice:
compassionate, non-judgmental presence to observe moment-by-moment inner
experience (Kabat-Zinn, 1990). Interoception is fundamental to mindful awareness
of inner experience (Craig, 2002), and elements of mindfulness are thought to be
important for addiction recovery (Zgierska, et al., 2009). For example, mindfulness
has been found to reduce psychological and physiological indices of stress among
substance users in response to provocation (Brewer, et al., 2009) and to reduce
substance use among those receiving mindfulness-based relapse prevention
(MBRP) compared to treatment as usual (TAU) (Bowen, et al., 2009).

The overall focus is on embodiment. Embodiment is the experience of conscious connection
to the body, involving a sense of identity that emerges from inner connection (Csordas,
1994). Prior studies of MABT for women in recovery from sexual trauma have been
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published with positive results (Price, 2005, 2006; Price, McBride, Hyerle, & Kivlahan,
2007).

This pilot randomized controlled trial (RCT) was designed to examine MABT feasibility as
an adjunct to women’s SUD treatment (study enrollment and retention; MABT attendance
and use of body awareness practice in follow-up period; SUD treatment adherence) and to
compare MABT to TAU on substance use (primary outcome) and related secondary health
outcomes (psychological and physical symptoms, coping indicators, and process variables).
The main purpose was to determine whether MABT showed sufficient promise for further
study in this population.

2. Methods
2.1 Design

A pilot randomized clinical trial (RCT) using a two-group repeated measures design
examined MABT feasibility and compared MABT to TAU on percent days abstinent from
substance use and related health outcomes for women in SUD treatment. The study
procedures and consent forms were in accord with the Helskinki Declaration of 1975 and
were reviewed and approved by the Institutional Review Board of the University of
Washington. The setting for this study was a women-only non-profit SUD treatment facility
in the NW United States. The facility primarily serves individuals with insurance coverage
and does not accept patients with diagnosed psychotic disorders. This study examined
MABT as an adjunct to TAU. Participants were randomized to receive either the 8-week
MABT intervention plus TAU, or TAU alone. MABT sessions were offered once weekly,
each lasting 1.5 hours. Each participant randomized to MABT was assigned to one of four
licensed massage therapists that delivered the intervention. All MABT sessions were
delivered at the treatment facility. There were four data-collection time points: baseline,
post-intervention (3 months from baseline), and at 6 & 9 month follow-up. Participants were
remunerated for completion of questionnaires at each assessment time-point.

2.2 Recruitment
Patients enrolled in the treatment facility inpatient program and who were considering
continued outpatient treatment at the same facility, were recruited over the course of 13
months. Recruitment began in October 2009. These inpatients were approached by the
Research Coordinator (R.C.) who distributed a recruitment flyer inviting study participation.
The R.C. also made a weekly announcement to the inpatients at large so that everyone was
familiar with the study and the possibility for participation. Study participation required
attendance in the facility’s outpatient program as the intervention sessions were offered at
the facility. Interested patients were screened for participation. Eligibility criteria included a)
enrollment in the facility’s outpatient program, b) willing to sign a release to contact facility
clinical staff in the case of concern regarding safety and well-being, c) willing to forego
further non-study massage or bodywork during the first 3 months of study involvement, d)
able to commit to a regular scheduled time to attend MABT sessions, and e) willing to
accept random assignment to study treatment conditions. Study exclusions included current
domestic violence, and pregnancy beyond 2 months.

2.3 Enrollment and Randomization
Patients eligible for study participation were administered the consent form and baseline
questionnaires at a subsequent visit with the Research Coordinator. Forty-six women
enrolled in the study. Once enrolled, a random number generator in Microsoft Excel was
used to distribute participants in a 2:1 ratio to MABT or TAU groups. This ratio was used to
ensure adequate numbers in the MABT group to examine study aims specific to MABT
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implementation feasibility and acceptability (Price, Wells, Donovan, & Brooks, In Press).
Participants assigned to MABT were given the name and contact information of their
MABT therapist, and the initial MABT session was scheduled.

2.4 Treatment as Usual
The inpatient and outpatient programs had a 12-step abstinence-based approach that
involved primarily group sessions utilizing psycho-education and cognitive-behavioral
therapy. TAU consisted of a 3–5 week inpatient program and continuation in the facility’s
outpatient program. The outpatient program consisted of an initial 12–24 week program that
met 2–3 times/week for three hours each. The outpatient program was somewhat
individualized (number and frequency of program sessions), based on the inpatient treatment
staff assessment of patient’s treatment needs and assessed risk of relapse. Women with a
trauma history and sub-threshold or diagnosed PTSD, were typically assigned to an
outpatient program that included an integrated trauma and addiction recovery focus based on
Seeking Safety (Najavits, 2002). Close to half of the study participants in both groups (45%
MABT and 40% TAU) were enrolled in this particular outpatient program. After completion
of the initial outpatient program, participants were enrolled in a secondary outpatient
program called “Continuing Care,” a supportive once/week 90 minute meeting for 12-
weeks.

2.5 Mindful awareness in Body-oriented Therapy (MABT) Intervention
A manualized protocol developed by the first author, MABT was delivered individually and
over clothes. Eight 1.5 hour weekly sessions were offered. MABT was provided by licensed
massage therapists (LMTs) with considerable clinical experience addressing mental health
concerns. The LMTs received training in the MABT protocol and ongoing supervision from
the principal investigator (PI) (first author). Therapist protocol fidelity for this project was
examined and found to be high (Price, et al., In Press).

The MABT protocol is divided into three stages to facilitate the development of
interoception. Stage 1 included sessions 1 and 2 and was focused on massage with body
literacy. Stage 2 included sessions 3 and 4 and was focused on teaching interoception
through body awareness exercises. Stage 3 included sessions 5 to 8 and was focused on
mindful body awareness practice. Each session began seated, with 30 minutes of check-in to
identify the participant’s current emotional and physical well-being. The next 45 minutes of
each session involved the therapeutic elements particular to Stage 1, 2 or 3. All sessions
included massage and were delivered using a hands-on approach. The last 15 minutes of
each session was seated, and involved session review and identification of body awareness
homework for the interim week. Key elements of the intervention are outlined in Table 1
and detailed below.

2.6 MABT Key Elements
1. Check-in involved asking participants questions about their emotional and physical

well-being to guide the therapeutic focus of the session. Particular attention was
given to body awareness in relationship to experiences associated with substance
use and treatment (emotions, stressors, and physical sensations associated with
substance use, outpatient treatment experience, relationships and interpersonal
stress).

2. Massage with body literacy involved massage, delivered over clothes, using a
standardized protocol similar to that used in research at the Touch Therapy Institute
(Field, Grizzle, Scafidi, & Schanberg, 1996). It was accompanied by body literacy,
the practice of identifying and articulating what is noticed in the body and the best
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words to describe the sensations. The therapists asked questions such as, “What are
you noticing in your body right now?” and, “How would you describe how it feels
in this area?”

3. Four inner body awareness exercises were taught to learn interoceptive techniques
and body awareness self-care skills. These exercises involved learning to feel the
sensation of breath; to access to the inner body through bringing conscious
attention, or presence, to specific areas of the body; the role of mental intention to
release physical tension; and how to deepen attention to and presence with inner
areas of physical and psychological discomfort.

4. Mindful Body Awareness Practice involves: a) interoceptive awareness of a
specific area within the body, b) sustained mindful present-moment awareness in
the body, c) intermittent attention to specific aspects of sensory awareness
(sensation, image, emotion, form), a process guided by the therapist. Attention to
inner experience involves accessing multiple sensory modes of processing (visual,
kinesthetic, auditory and emotional). This process is derived from Focusing,
(Gendlin, 1981) an experiential psychotherapeutic approach with over 30 years of
research specific to therapy process and outcomes (Hendricks, 2001). In
experiential psychotherapy, meaning is understood to be derived through the
integration of sensory awareness into cognitive process (Watson & Greenberg,
1997). Thus, this process is designed to facilitate embodied self awareness (vs.
dissociation and avoidance).

5. Session review involved therapist facilitation of participants’ verbal review of
session highlights to promote integration of the therapeutic elements in the session.

6. Homework consisted of a take-home practice in body awareness. It was developed
collaboratively between the participant and the therapist, and was based on the
participant’s experience in the session. For example, during an exercise in Stage 2,
a participant focused on softening her jaw. She experienced a lessening of muscle
tension in this area, became aware of emotions associated with jaw tension, and
wanted this exercise to be her daily take-home practice. The therapist suggested
that she gently hold her jaw with both hands to increase the focus of her softening
intention, to notice her emotions while attending to her jaw, and to compare the
tension in her jaw before and after the exercise.

2.7 Measures
Data were collected on outcome measures to estimate substance use, to examine
psychological and physical indicators of distress, stress reactivity and coping, and
intervention process measures of mind-body connection. With the exception of a
demographic and health history form administered at baseline, the Satisfaction Survey and
written questionnaire to gather participant perception of the MABT experience administered
at post-test (Price, et al., In Press) the same battery of measures was administered at
baseline, post-intervention, and 6 and 9 month follow-up (from baseline). Outpatient
treatment program attendance and retention information was collected from the facility’s
administrative records after participant study completion.

Every attempt was made to administer the assessments in-person. However, questionnaires
were mailed when the participant was unable to otherwise schedule a follow-up appointment
due to scheduling conflicts, lack of childcare, or travel distance. The mailed assessments
were two (5% of those completed) at post-test, four (12%) at 6 month follow-up, and nine
(25%) at 9-month follow-up; there was no difference in number of mailed questionnaires
between groups. The increase in mailed assessments is a direct reflection of attendance in
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outpatient programs at the treatment facility; at 6 months, many participants were still
attending outpatient programs whereas at 9 months this was no longer the case.

Primary Outcome
Substance Use: The Time-line Follow-back interview (TLFB) (Sobell, et al., 1996) was
used to assess all substance use (alcohol, illicit drugs, and non-prescribed medications). The
TLFB has demonstrated reliability and validity, and was used as the primary outcome
measure. At baseline, participants were asked to report on substance use for 90 days prior to
the last day of use. For all subsequent assessments, participants were asked to report on
substance use since the previous assessment (approximately 90 days).

To collect biochemical substance use data, urine toxicology screen (screened for cocaine,
amphetamine, marijuana, opiate, and methamphetamine use) was used. Breathalyzer was
also used to collect current alcohol use data.

Reasons for Relapse: The Reasons For Drinking Questionnaire (Zywiak, Connors, Maisto,
& Westerberg, 1996), modified to gather responses for either drug or alcohol use, was used
to assess reasons for relapse at 3, 6 and 9 month assessments. This questionnaire was also
used to compare groups on relapse risk and potential relapse precipitants in negative
emotions, social pressure, and craving dimensions. This scale has demonstrated predictive
validity. Of particular relevance to the present study, women were found to be much more
likely to have an initial relapse in response to negative affect than men, who were more
likely to relapse in response to social pressure (Zywiak, et al., 2006). Chronbach’s alpha for
this study was .80.

Secondary Outcomes
Psychological Distress: Reliable and validated scales of psychological and physical distress
were used. To assess depression and anxiety, the 6-item subscales from the Brief Symptoms
Inventory (BSI) (Derogatis, 1993) were used. The BSI subscales use a 5-point Likert scale;
the subscales have demonstrated validity and very good internal consistency. Chronbach’s
alphas in this study were .88 for depression and .84 for anxiety. To assess post-traumatic
stress symptoms, the Modified Post-traumatic Stress Disorder Scale (MPSS) (Falsetti,
Resnick, Resick, & Kilpatrick, 1993) was used. A 17 item measure with excellent reliability,
it has two 4-point Likert scales that evaluate frequency and severity of post-traumatic stress
symptoms. To assess eating disorder symptoms, the 7-point, 36-item Eating Disorder
Examination Questionnaire (EDE-Q), (Fairburn & Beglin, 1994; Luce & Crowther, 1999)
was used. Both the MPSS and EDE-Q are based on the DSM-IV diagnostic criteria
(American Psychiatric Association, 2000) and include cut-off points for diagnostic
screening. Chronbach’s alpha for both MPSS and EDE-Q was .95.

Physical Distress: To assess common physical symptoms, the Medical Symptoms Checklist
(MED) (Leserman, Li, Drossman, & Hu, 1998) was used. The number of symptoms (out of
a possible 34) was assessed as well as the frequency using a 9-point scale from “never or
almost never” to “constantly.” To assess physical pain, a numeric rating scale, (Jensen,
Turner, Romano, & Fisher, 1999; Von Korff, Ormel, Keefe, & Dworkin, 1992) was
administered to rate overall pain severity (immediate, average, best, and worst pain levels in
assessment time frame) on an 11-point scale in which 0 is “no pain” and 10 is “pain as bad
as could be.”

Stress and Coping: Four scales were used to assess different aspects of stress reactivity and
coping. The Perceived Stress Scale - version A (PSS) (Cohen, Kamarck, & Mermelstein,
1983), a 4 item measure on a 5-point likert scale, was used to measure the degree of
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perceived stress. Chronbach’s alpha on this scale was .73. The Positive and Negative Affect
Scale (PANAS) (Watson, Clark, & Tellegen, 1988), a 20 item measure involving two
uncorrelated scales of 10 items each, was used to examine positive affect and negative
affect. Chronbach alphas for this scale were .85 for positive affect and .89 for negative
affect. The Dissociation Experiences Scale (DES) (Carlson & Putnam, 1993), a 28-item 11-
point scale with good reliability was used as an indicator of avoidant coping. Chronbach’s
alpha was .88 in this sample. Last, three of the five subscales from the Difficulties in
Emotional Regulation Scale (DERS) (Gratz & Roemer, 2004) were used. The three DERS
subscales were Impulse Control Difficulties (Control Difficulties), Limited Access to
Emotion Regulation Strategies (Limited Strategies), and Lack of Emotional Clarity (Lack of
Clarity), involving a total of 21 items on a 5-point scale. These three subscales addressed
aspects of regulation difficulties not covered on the FFMQ (see below) and were chosen in
lieu of the entire scale to reduce subject burden. Chronbach’s alphas on these subscales
were .90 for Impulse Control, .86 for Regulation Strategies, and .80 for Emotional Clarity.

MABT process measures: There were three scales chosen to examine MABT process. The
Scale of Body Connection (SBC), (Price & Thompson, 2007) a 20 item 5-point Likert scale,
was used to examine the two distinct and uncorrelated dimensions measuring body
awareness (conscious attention to sensory cues indicating bodily state for example tension,
nervousness, peacefulness) and bodily dissociation (separation from body, including
emotional disconnection (e.g., difficulty attending to emotion). In this sample, Chronbach’s
alpha was .78 for body awareness and .74 for bodily dissociation. The Body Investment
Scale (BIS), (Orbach & Mikulincer, 1998) a 22-item 5-point Likert scale, was used to assess
attitudinal relationship to the body. It has four factors: feeling, body care, body protection,
and comfort in touch. The BIS Chronbach’s alpha was .82. The Five Facet Mindfulness
Questionnaire (FFMQ) (Baer, et al., 2008) measures skills associated with the practice of
mindfulness, and includes 39 items on a 5-point Likert scale and assesses five factors
including the ability to: observe, describe, act with awareness, and accept without judgment.
Chronbach’s alpha for this scale was .93 in this study.

Body Awareness Practice in 6 Month Follow-up Period: Use of any practice focused on
connection to the body during the follow-up period was assessed on a Follow-up
Questionnaire administered to both groups at 6 and 9 months. Developed for this study, the
questionnaire asked about any daily or weekly practice to connect to body (yoga, bodywork,
etc.). For those who said yes, they were asked to indicate what they did and how often. In
addition, participants that received MABT were asked if the practice involved skills learned
in MABT sessions.

2.8 Data Analysis
Descriptive statistics were used to report baseline characteristics, treatment adherence and
body connection practices in the follow-up period.

The primary outcome, substance use, was analyzed as percent days abstinent during an
assessment period. Treatment group differences in percent days abstinent were evaluated at
each follow up time point in a single model using Generalized Estimating Equations (GEE)
with a logit link and an exchangeable correlation structure to account for within subject
correlation across follow up. The logarithm of total number of days in the assessment period
was included as an offset variable. It should be noted that the study was designed to estimate
the effects of MABT relative to TAU and was not powered for hypothesis testing.

To examine a dichotomous measure of abstinence (yes/no), the total number of days
abstinent was similarly handled as a binomial outcome using GEE with number of days in
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the assessment period included as a parameter in the binomial model. The robust standard
errors of GEE allow for valid inference even if the outcome has a non-binomial distribution.
Clinical data on outpatient early discharge for relapse was used to impute abstinence (yes/
no) if TLFB was missing for any participant at 3 months.

The reasons for relapse measure was collected only at follow-up from participants who
relapsed during the prior three month assessment period. We estimated an aggregate average
across all follow-up time points (3, 6 & 9 months) by treatment group. This was done by
fitting a linear mixed model for each reason for relapse measure with a fixed effect for each
treatment group and a random effect for each person to account for intra-person correlation
since some participants relapsed in more than one follow-up period.

Multiple secondary health outcomes were explored to inform future hypothesis driven
studies. For the health measures, a linear mixed model was employed to estimate and test
differences in outcomes at each assessment time-point. The linear mixed models included
fixed group effects for each time point as well as a random level and random trend effect for
each subject to account for within subject correlation across time. Histograms of baseline
data were visually assessed for normality and a square-root transformation was applied to
skewed scales: MPSS, EDI, BSI, DES, and DERS. All continuous outcomes were
standardized before analysis so that model coefficients could be interpreted as standardized
effect sizes. For continuous data, Linear Mixed Models is preferable to GEE in this situation
given the smaller sample size, and the ability of the linear mixed model to accommodate
missing data. Simulation studies have shown that the maximum likelihood estimation
method employed in this study is less biased and more precise in dealing with missing data
than traditional data imputation methods (Salim, Mackinnon, Christensen, & Griffiths,
2008). The 2-tailed alpha level was P = .05 for all analyses. All analyses were performed
using SAS 9.2 (Cary, NC).

3. Results
3.1 Preliminary Analyses

Participant age and all baseline health characteristics (i.e. all health outcomes) were
examined for differences between groups. As no differences on age or baseline measures
were associated with group assignment, covariate adjustment to control for inbalanced
factors at baseline was not indicated. In addition, we established apriori that baseline age,
EDI and MPSS were potential covariates in the analysis of health outcomes. No significant
associations between these measures and health outcomes at 9 months were observed and
they were thus not included as covariates.

3.2 Participant Baseline Characteristics
Forty-six women enrolled in the study, the median age was 39 years old (range 19–58). The
majority of the participants were Caucasian, one was Asian-American, and two identified as
Mixed Race. All participants had completed high school. There was a wide range in
household income (0–$210,000); 35% were gainfully employed. Over half of the
participants (63%) reported sexual or physical trauma in either childhood or as an adult;
these individuals screened positive at baseline for post-traumatic stress disorder (PTSD). In
addition, 30% of the sample screened positive for an eating disorder. Most participants had
sought substance abuse treatment in the past, 37% reported that this was their first treatment
episode. The majority had minimal (<10 sessions) prior exposure to massage. Alcohol was
the most commonly reported primary substance, followed by opiates; 30% of the sample
reported use of multiple addictive substances. See Table 2 for baseline data reported by
group (MABT vs. TAU) and total (MABT and TAU).
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3.3 Study Enrollment, Attrition and MABT Attendance
Figure 1 provides a flow diagram of the study progression. One hundred fifty six inpatients
were approached with recruitment flyers over the course of 13 months. Of these, 61 that
planned to continue outpatient at the treatment facility and were interested in study
participation were screened for eligibility. Forty-seven women met eligibility criteria; the
primary reason for exclusion was change in planned outpatient program. Forty-six enrolled
and were randomized to study groups; no one declined due to randomization. Approximately
25% of participants in both study groups did not respond to scheduling attempts at each
post-baseline data collection assessment. However, 80% of participants in both groups
completed at least one of the two follow-up assessments allowing for reliable estimation of
secondary health outcomes in the analysis.

Three participants requested withdrawal from study participation, two assigned to MABT
and one to TAU within weeks of study enrollment. The primary reason for requested
withdrawal appeared to be related to relapse and wanting no further contact with any
treatment-related services; all three were clinically documented as having relapsed and
discontinued participation in the Outpatient Program. There were no reports of adverse
events among study participants (Price, et al., In Press).

Eighteen participants (58%) completed the MABT intervention (completion is receipt of 6–8
sessions or a minimum of 75% attendance). Sixteen (52%) completed all eight sessions.
Thirteen participants (42%) attended between 1–4 sessions before discontinuing MABT
session attendance. Of the thirteen who did not complete the intervention, nine discontinued
or were asked to leave the outpatient program due to substance use or lack of outpatient
program attendance. At the time of early discharge, these nine MABT participants had to
discontinue receipt of MABT sessions per facility policy that patients discharged early from
treatment were not welcome to attend on-site activities. Of the remaining four, three
discontinued due to scheduling/time commitment conflicts and one due to a chronic and
disabling health condition that made participation difficult.

3.4 Body Awareness Practice in Follow-up Period
TAU group—At 6 months, 5 participants (33% of the respondents) indicated a regular
practice for body connection (2 did meditation, 1 did Pilates, and 1 did self-massage and
stretching, and one received massage) at an average of 4 times/week. At 9 months only 2
(13% of the respondents) were continuing such practice at 2.5 times/week.

MABT group—At 6 months, 16 (73% of the respondents) indicated a regular practice for
body connection at an average of 5.8 times/week. All participants indicated that they were
using skills practiced and learned in MABT sessions; most respondents indicated multiple
practices that included both body awareness exercises and mindful body awareness practice.
The majority of the reported practices involved interoception. At 9 months, 18 (82% of the
respondents) were continuing with regular body connection practices at an average of 5.4
times/week.

3.5 Substance Use Disorder Treatment Adherence
All participants were enrolled in the outpatient treatment program. Program retention was
examined and comparisons were made based on study group assignment. There were no
significant differences on program attendance between MABT and TAU at any time point.
While not significant, it is notable that the average attendance (days attended out of total
expected days to complete the outpatient program) was somewhat higher in the initial
outpatient program for MABT (78.2%) compared to TAU (71.7%). These findings are
consistent with data showing that nine (29%) of the MABT participants compared to seven
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(47%) of the TAU participants were discharged early from the initial outpatient program due
to relapse.

3.6 Primary Outcome: Days Abstinent from Substance Use
At 3 month post-test, there was a statistically significant difference in percent days abstinent
for substance use for MABT compared to TAU (β 1.95;p<.02). Although no longer
significant, the mean percent days abstinent for participants in MABT was maintained
through 9 month follow-up. In contrast, the mean percent days abstinent for TAU
participants decayed over time, see Table 3. Total abstinence (a dichotomous variable
indicating no substance use vs. any substance use) in each assessment period was also
examined among participants in both groups. A consistently higher, though non-significant,
percentage of MABT participants maintained total abstinence from substance use in each
assessment period compared to TAU participants, see Table 3.

The reports of recent drug use on the TLFB were consistent with drug screen results across
all assessments, and served as a confirmation of the TLFB results. Due to the time-limited
assessment period associated with biochemical screens (particularly alcohol which was the
primary substance for the majority of participants), in combination with the inability to
collect urine toxicology screen or breathalyzer data in mailed assessments, only the TLFB
data was used in the analysis.

Reasons for relapse results, collected at all follow-up assessments from participants that
used alcohol or drugs during the prior three month assessment period, indicated different
responses for MABT compared to TAU (see Figure 2). MABT participants indicated that
craving and social pressure were significantly less related to relapse to substance use
compared to TAU; there was no difference between groups on negative affect.

3.7 Secondary Health Outcomes
The secondary health outcomes are grouped below by type of outcome: psychological
symptoms, physical symptoms, coping indicators, and MABT process variables. The two
groups were equivalent on all outcomes at baseline. Table 4 shows the mean change on all
secondary health outcomes at each timepoint.

Psychological Symptoms—For eating disorder symptoms, MABT demonstrated a
statistically significant reduction compared to TAU at both 6 and 9 month follow-up.
Depression and anxiety also were significantly reduced for MABT compared to TAU at 6 &
9 months. Notably, the effect sizes for change in eating disorder symptoms and depression at
9 months were large. Post-traumatic stress symptoms improved for both groups. There was
greater improvement within the MABT group than within the TAU group, however the
difference between groups was not significant.

Physical Symptoms and Pain—Participants in both groups reported an average of
approximately 15 different physical symptoms at baseline. The most common among these
were headache (2–3 time/week by 40% of the total sample), achy muscles and achy back (2–
3 times/week by 55%), and insomnia and fatigue (2–3 times/week by 60%). Both MABT
and TAU had an initial reduction in number of physical symptoms however MABT showed
a continued, though non-significant, reduction in number of symptoms across time whereas
TAU showed a return to baseline level. The frequency of physical symptoms decreased
significantly for MABT compared to TAU at 9 months.
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There was no significant difference between groups on pain, however there was a consistent
mean reduction in pain among MABT participants whereas TAU showed a degradation of
improvement at 9 months.

Coping Indicators: Dissociation, Stress, Affect, and Emotion Regulation
Difficulties—Dissociation, an indicator of avoidant coping, showed a significant decrease
at all three assessment time-points for MABT compared to TAU. Perceived stress was also
decreased for MABT compared to TAU and significantly so at 9 months. The effect sizes
for the change in dissociation and perceived stress at 9 months were large. The difference
between groups on positive or negative affect was in the expected direction but was not
significant. In emotion regulation difficulties, MABT participants showed marginally
significant or significant reductions across all assessment time-points on the Control
Difficulties subscale and the Limited Strategies subscale compared to TAU. The Lack of
Clarity subscale showed no differences between MABT and TAU at any time point.

MABT Process Variables—Of the MABT process variables, bodily dissociation and
body investment both showed significant improvement for MABT compared to TAU at 9
months. Notably the MABT group showed continuous improvement whereas TAU showed
immediate improvement during SUD treatment that then decayed in the follow-up period to
the pre-treatment level. In contrast, body awareness did not change substantially for either
MABT or TAU across time. Mindfulness skills improved for both groups and no between-
group differences were found.

4. Discussion
4.1 Summary of Results

Regarding feasibility of enrollment and retention, we found that there was considerable
interest among the women approached about the study and it was possible to enroll women
transitioning from residential to intensive outpatient treatment. Furthermore, women in the
MABT condition were retained at levels comparable to those seen in other treatment studies
for women (Hien, et al., 2009). Although not significant in this pilot study, SUD program
attendance data suggest that participating in MABT may improve outpatient program
adherence. MABT participants used MABT skills and reported doing so at high rates
throughout the follow-up period, and involvement in the MABT intervention appears to
have contributed to positive outcomes in a number of domains. With respect to substance
use, which represented the primary outcome, MABT was superior to TAU at 3 month post-
test, and effects favored MABT throughout the remaining follow-up period. There also
appeared to be a differential impact of MABT relative to TAU with respect to the reasons
for use among participants that used alcohol or drugs during the study period. While both
groups had comparable scores with respect to substance use in response to negative affect,
MABT appears to have facilitated a reduction in craving and reduced use in response to
social pressure. Compared to women in TAU, those who received MABT had significant
improvements in eating disorder symptoms, depression, anxiety, and frequency of physical
symptoms. While not significant, there was a moderate effect of MABT on self-reported
pain. MABT participants evidenced reduced dissociation, perceived stress and emotion
regulation difficulties of control and limited strategies relative to women in TAU.

4.2 Possible Mechanisms and Explanations
MABT sessions were offered at the treatment facility and study procedures honored the
facility policy that patients discharged early from treatment were not welcome to attend on-
site activities. A large proportion of those not completing MABT were discharged early
from the SUD treatment program. Consequently, it is not known if MABT retention could
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have been higher if discharge from the outpatient program had not been linked to
discontinuation of MABT.

An important goal of the intervention was to facilitate the participants’ acquisition and
maintenance of interoceptive skills that would allow self-care beyond the immediate
intervention. This goal appears to have been met. The high level of continued use of MABT
skills is remarkable given the competing demands for participants’ time and attention in
their everyday lives. These findings suggest the benefit of MABT perceived by participants,
and the resultant continued use of the acquired skills likely contributed to the continued or
improved change in health outcomes from post-test to 9 month follow-up among MABT
participants.

Attention to interoceptive experience is important for comfort with sensory stimuli, body
awareness, and sensory representation and integration that affect cognitive processes
underlying homeostasis and regulation (Cameron, 2001; Craig, 2002, 2009; Naqvi &
Becahra, 2010). With drug use, regulatory processes that involve interoception appear to be
significantly altered between those with and without drug dependence. (Paulus, et al., 2009).
Although the neural mechanisms that underlie successful treatment are not yet well
understood, it appears that sensory information gained through interoception can play an
important role in affective behavior and successful inhibition of drug use (Gray & Critchley,
2007; Naqvi & Becahra, 2010). The positive effects of MABT on substance use, mental and
physical health symptoms and coping indicators compared to TAU points to the underlying
mechanisms of interoception and regulation, important to examine in future studies of
MABT in substance use disorder treatment.

We did not observe a reduction in PTSD symptoms relative to TAU, as expected given prior
studies of MABT with trauma survivors. Both groups showed reductions in PTSD
symptoms; this finding reflects prior research with this population that shows reductions in
PTSD to be related to engagement in outpatient treatment (Hien, et al., 2009). The lack of an
apparent intervention effect on positive and negative affect as measured by the PANAS is
not surprising given that these scales measure a state variable that can be expected to have a
good deal of daily variation. There were also no between-group differences with respect to
body awareness and mindfulness skills. We would expect changes in these variables to
mediate the effect of MABT on substance use and health or mental health outcomes. The
lack of change in body awareness is surprising given the positive response in bodily
dissociation and body investment, and the positive change in body awareness seen in a prior
MABT study (Price, 2005). Both MABT and TAU participants showed improvement on
mindfulness skills in this study, and MABT had greater overall gain in mindfulness skills
though not at a significant level. It is possible that the FFMQ, developed for the more
traditional practice of mindfulness meditation (e.g., MBSR), may not be ideal for MABT.
However the FFMQ was also not sensitive to differences in a prior study of involving
mindfulness meditation for substance use disorder treatment (Bowen, et al., 2009).

4.3 Consistency with Prior Research
MABT is a promising intervention relative to prior behavioral interventions that have been
tested with substance using populations. Dutra et al., 2008 conducted a meta-analysis of 34
studies of psychosocial interventions for substance use disorders. In these studies, drop-out
(non-completion) ranged from 0–75%, the mean dropout rate of 44% for studies of cognitive
behavior therapy is comparable to the 42% found in this study. Across the studies, 31% of
participants in active treatments achieved post-treatment abstinence (Dutra, et al., 2008). We
found considerably higher abstinence rates in both the MABT (68%, 88% and 83% at 3, 6
and 9 months) and TAU (47%, 58% and 55%) groups. This higher abstinence rate may
reflect differences in the populations studied, the fact that participants in this study
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completed residential treatment prior to entering outpatient treatment, or greater efficacy of
TAU in the treatment program we studied as well as greater efficacy of TAU plus MABT.

Treatment completion in MABT also compares favorably with that found in clinical trials of
psychosocial interventions specifically for women. In an effectiveness trial of integrated
trauma and SUD treatment, (Hien, et al., 2009), 58% of women randomized to the integrated
treatment completed at least 6 of 12 sessions, compared with 58% completing 6 of 8
sessions of MABT in the current study. The Hien study and the current study were similar in
requiring women to drop from the study treatment if they were discharged from their
outpatient treatment program. A pilot study of a Women’s Recovery Group (Greenfield,
Trucco, McHugh, Lincoln, & Gallop, 2007) achieved better retention in treatment (81% of
women attending all of 12 treatment sessions). The latter study was not embedded within an
existing treatment program, so women’s attendance was not contingent upon their remaining
enrolled in an outpatient program.

Although there have been no previous studies of interventions employing mindfulness
training and touch therapy, there have been clinical trials of mindfulness meditation for
substance use disorders (systematically reviewed by Zgierska et al., 2009). Rates of
retention in MABT were comparable to or better than those found in recent pilot studies of
mindfulness training. For example, 43% of those assigned to mindfulness meditation
intervention completed the intervention in a study for individuals in SUD treatment (Brewer,
et al., 2009), as compared with 58% in the current trial. In a pilot trial of mindfulness-based
relapse prevention (MBRP) (Bowen, et al., 2009), outpatients assigned to MBRP attended
an average of 5.2 out of 8 sessions. Regarding substance use outcomes, the Brewer et al.
(2009) trial reported no significant differences between cognitive behavioral therapy (CBT)
and mindfulness training (MT). Substance use results from the Bowen et al. (2009) trial
were similar to those in our study of MABT in that there were greater reductions in
substance use for MBRP than for TAU. Future research involving a comparison of MABT
to more conventional treatments such as CBT as well as other mindfulness-based
approaches would be particularly helpful to determine for whom these various approaches
are most useful.

4.4 Study Limitations
There are a number of limitations that need to be noted but that also need to be considered
within the context of this being a feasibility study. First, there was no control for time and
attention, so that those in the MABT condition were provided with a greater amount of time
in treatment; however, maintenance of effects in follow-up would not be expected if time
and attention alone accounted for the observed effects. Second, the sample size was small
and the allocation of subjects to TAU and MABT differed; however, even with the small
sample, a number of significant differences were obtained and the moderate to large effect
sizes suggest that further study is worth pursuing. The allocation of more subjects to MABT
than TAU was purposeful to better examine the implementation and acceptability of MABT.
Third, as only three of the five DERS subscales were used, the DERS findings or
interpretation may not be valid without the use of the entire scale. Fourth, the sample from
the particular program in which the study was conducted is likely to have been of higher
socioeconomic status and functional ability than seen across community clinics. Finally, the
sample was restricted to women. The effect of MABT with more heterogeneous samples,
with individuals in methadone-assisted treatment, and with men is unknown and warrants
further study.
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4.5 Clinical and Research Implications
Overall, the present study demonstrates that a mindfulness based, body-oriented intervention
can be successfully implemented with women early in SUD treatment and that it may have
particular relevance to women, given the high rates of eating disorders, depression, anxiety,
and trauma found among those with substance use disorders. Further, it appears that the
interoceptive self-care and other coping skills acquired during the active intervention phase
carry over to use beyond treatment, being incorporated into daily life. Given the significant
differences obtained, as well as the moderate to large effects on primary and secondary
health outcomes, MABT appears to be feasible and an intervention worthy of further study
with a larger sample, as well as with more diverse samples.
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Figure 1.
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Figure 2.
Reasons for Relapse to Substance Use
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Table 1

MABT Key Elements (duration in minutes)

Stage 1 (Sessions 1–2) Stage 2 (sessions 3–4) Stage 3 (sessions 5–8)

Check-in (30) Check-in (30) Check-in (30)

Massage/body literacy (45) Massage/body literacy (15) Massage/body literacy (15)

Body Awareness Exercises (30) Mindful Body Awareness Practice (30)

Session Review (15) Session Review (15) Session Review (15)

Homework Homework Homework
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Table 2

Demographic and Baseline Characteristics

Category MABT Number (%) (n=31) TAU Number (%) (n=15)
TOTAL Number (%)

(N=46)

Age, mean (range) 40 (19–57) 12 (80) 39 (19–58)

Racial Identity

 Caucasian 29 (94) 14 (93) 43 (93)

 Asian 1 (3) 0 1 (.02)

 Mixed Race 1 (3) 1 (3) 2 (.04)

Education

 High School 31 (100) 15 (100) 46 (100)

 College 11 (35) 5 (33) 16 (35)

Employed

 No 20 (65) 10 (67) 30 (65)

 Yes 11 (35) 5 (33) 16 (35)

Relationship Status

 In a committed relationship 18 (42) 13 (87) 31 (67)

 Mother with kids at home 11 (35) 3 (20) 14 (30)

Household Income

 < $50,000 11 (35) 5 (33) 16 (35)

 $50,000 – 100,000 17 (55) 6 (40) 23 (50)

 > $ 100,000 3 (10) 4 (27) 7 (15)

Trauma History

 Childhood Abuse-sexual/physical 17 (55) 12 (80) 29 (63)

 Adult Sexual Assault 14 (45) 8 (53) 22 (48)

PTSD (> screening cutoff) 22 (71) 8 (53) 30 (65)

Eating Disorder (> screening cutoff) 9 (30) 5 (33) 14 (30)

Primary Substance

 Alcohol 22 (71) 11 (73) 33 (72)

 Narcotics 2 (6.5) 2 (13) 4 (.09)

 Stimulants 2 (6.5) 0 2 (.04)

 Opiates 5 (16) 2 (13) 7 (15)

First Time in Addiction Treatment 10 (32) 7 (47) 17 (37)
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