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1. Introduction

The association between trauma-related disorders, such as post-traumatic stress disorder
(PTSD), and problematic substance use remains alarmingly high. In the National
Epidemiologic Survey on Alcohol and Related Conditions (2011), almost half (46.6%) of
individuals meeting criteria for lifetime PTSD had a comorbid substance use disorder
(SUD). Additional studies have found that comorbidity rates for PTSD and SUD range
between 25%-55% across various clinical populations (Brown & Ryan, 2004; Brown, Read,
& Kahler, 2003; Kessler et al., 1995; Pietrzak, Goldstein, Southwick, & Grant, 2011).
Several studies have shown that experienced trauma is associated with multiple indices of
substance abuse, including problematic use (Lisak & Miller, 2003), severity of substance-
related negative consequences (Asberg & Renk, 2012), and heightened risk for relapse
following treatment (Souza & Spates, 2008). While these maladaptive coping strategies may
temporarily help alleviate or avoid discomfort, they often lead to longer-term negative
consequences (Tiet, Rosen, Cavella, Moos, Finney, & Yesavage, 2006).

Research suggests that there may be bidirectional effects that perpetuate this cycle, such that
consequences of substance use exacerbate PTSD symptoms, and PTSD symptoms increase
risk of problematic substance use and increase risk of exposure to situations in which
traumatic experiences and resulting PTSD are more likely to occur (Read, Griffin, Wardell,
& Ouimette, 2014, Stewart & Conrod, 2003). The presence of an SUD not only increases
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risk for and symptom expression of PTSD, it also predicts poorer treatment outcomes for
those individuals who do seek treatment (Ouimette, Finney & Moos, 1999).

Several studies indicate that a factor underlying both SUDs and PTSD is mindfulness, often
described as an intentional, present-centered and nonjudgmental awareness (Kabat-Zinn,
1990). The Five-Facet Mindfulness Questionnaire (Baer, Smith, Hopkins, Krietemeyer, &
Toney, 2006), commonly used in psychology literatures, describes mindfulness as comprised
of 5 constituents factors: acting with awareness, observing, describing, nonjudgment, and
nonreactivity. Levels of mindfulness may be negatively affected by trauma, as evidenced in a
study by Elices and colleagues(2015) suggesting childhood abuse is negatively associated
with mindfulness, particularly factors of acting with awareness and nonjudgment (Michal,
Beutel, Jordan, Zimmermann, Wolters, & Heidenreich, 2007). Mindfulness has also been
shown to be inversely related to addictive behaviors (Karyadi, VanderVeen, & Cyders, 2014)
with lower levels of mindfulness negatively predicting the presence of a SUD (Levin,
Dalrymple, & Zimmerman, 2014), as well as intensity of the disorder, and comorbid PTSD
and depression (Shorey, Brasfield, Anderson, & Stuart, 2014).

Conversely, mindfulness has been shown to be positively associated with approach-based
coping and improvement to treatment outcomes in individuals with trauma history
(Vujanovic, Niles, Pietrefesa, Schmertz, & Potter, 2011), and negatively related to severity
of avoidance-related PTSD symptoms (Thompson & Waltz, 2010), with evidence that the
non-reactivity element of mindfulness (Baer et al., 2006) may be uniquely associated with
overall positive PTSD outcomes (Kalill, Treanor, & Roemer, 2014). The nonjudgmental
acceptance of experience, a central aspect of mindfulness (Kabat-Zinn, 1990), appears to
predict a reduction in PTSD symptomology and an increase in potential treatment efficacy
(Vujanovic, Youngwirth, Johnson, & Zvolensky, 2009). These findings suggest that
mindfulness training may foster more adaptive coping responses for individuals with
comorbid PTSD and SUDs, as it is associated with the symptom sets independently
(Karyadi, VanderVeen, & Cyders, 2014; Shorey, Brasfield, Anderson, & Stuart, 2014;
Vujanovic et al., 2009), as well with mechanisms that may underlie PTSD-SUD
comorbidity.

Other recent studies exploring this relationship have yielded similar results, indicating that
global measures of dispositional mindfulness, including factors of observing, describing,
acting with awareness, and non judgmental acceptance, have a inverse predictive influence
on post traumatic stress symptoms and craving (Garland & Lewis, 2013), and that
nonjudgmental acceptance of experience exhibits a partial mediating role in the relationship
between cannabis and alcohol use motives and PTSD symptom severity with nonjudgmental
acceptance negatively predicting motives for substance use (Bonn-Miller, Vujanoiv, Twohig,
Medina, & Huggins, 2010)

Given the common processes and mechanisms underlying mindfulness and the development
and maintenance of PTSD symptoms and SUDs, the potential benefits of mindfulness in this
endemic comorbidity is worthy of further exploration. The current study aims to replicate
and expand the foundation of literature assessing effects of mindfulness in the PTSD-
addiction cycle by assessing whether mindfulness, and its constituent facets, have a
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mediating role in the relationship between PTSD symptoms and severity of substance
dependence. The study assesses a broader index of substance abuse that includes
psychological components of addictive behavior, such as feeling out of control and worry
regarding use (Gossop, et al., 1995), rather than solely amount of use of a specific substance,
cravings, or motives for use. It was hypothesized that mindfulness would be a significant
mediator in the relationship between PTSD symptoms and substance use, such that levels of
mindfulness would partially explain the predictive relationship between PTSD symptoms
and severity of substance dependence. Results of this study may provide valuable
information on these interrelated processes, and potentially inform interventions for dually-
diagnoses populations, specifically highlighting potential mindfulness-based mechanisms
that may help substance abuse treatment for individuals with PTSD.

2.1 Participants

Data in the current study were drawn from a larger multi-site study of Mindfulness-Based
Relapse Prevention, an outpatient aftercare program for adults (N=286) with substance use
disorders recruited via flyers posted at the treatment facilities and informational sessions
held by researchers (see Bowen, et al., 2014 for full study description). This population has
reported high rates of trauma exposure in previous studies (Brown & Ryan, 2004; P. J.
Brown, Read, & Kahler, 2003; Kessler et al., 1995; Pietrzak, Goldstein, Southwick, & Grant,
2011), providing an opportunity to assess the role of mindfulness in the PTSD-SUD cycle.
The current sample reported an average 2.34 (0.84) on PTSD checklist items, indicating
moderate levels of PTSD symptoms (Weathers, Litz, Herman, Huska, & Keane, 1994). Data
for the current study were drawn from selected measures administered prior to random
assignment to original study treatment condition. All procedures were approved by the
associated Institutional Review Board.

2.2 Measures

PTSD symptoms were assessed in the current sample with the PTSD Checklist — Civilian
Version (PCL-C; Weathers, et al., 1994). The PCL-C is a commonly used measure of PTSD
symptoms, with items corresponding to DSM-1V criteria for PTSD. Items ask about severity
of experienced symptoms, such as “Repeated disturbing memories, thoughts, or images of a
stressful experience from the past” on a 5-item Likert response scale. Participants were
instructed to indicate to what extent they had been bothered by each of a list of problems in
response to stressful life experiences (e.g., repeated disturbing memories, thoughts, or
images of a stressful experience) over the past month. While not a diagnostic tool, higher
endorsement of trauma-symptoms on the PCL-C can indicate the presence of PTSD. Across
studies, the PCL-C has demonstrated good to acceptable psychometric properties (Wilkins,
Lang, & Norman, 2011), including in the current sample (a =.93).

Substance use severity was measured by the Severity of Dependence Scale (SDS: Gossop, et
al., 1995). The SDS is a five-item assessment of the psychological components linked to
substance dependence and use over the 90 days prior to entering treatment, scored on a 4-
point scale (0-4), with items such as, “Do you think your use of drugs and/or alcohol was
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out of control?”. The SDS has demonstrated good psychometric properties across multiple
samples in the initial validation study (Amaro, Spear, Vallejo, Conron, & Black, 2014;
Gossop et al., 1995), with a = .86 in the current sample.

The Five Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2006) is a 39-item measure
assessing individuals’ dispositional tendency to be mindful in daily life as indicated by a 5-
point Likert-type scale, with items such as, “When I'm walking, | deliberately notice the
sensations of my body moving.” The FFMQ is based on exploratory and confirmatory factor
analyses of previous questionnaires. In past research, the FFMQ was found to demonstrate
good internal consistency and convergent validity (Baer et al. 2006, 2008). Reliability was
excellent in the current sample (a =.86).

Multiple regression analses assessed the relation between PTSD symptoms and mindfulness
(A-path), mindfulness and severity of dependence, (B-path), and PTSD symptoms and
severity of dependence (C-Path). The indirect effect (AB path) was calculated using a 95%
confidence interval from a 1000 bootstrapped sampling distribution, following Preacher and
Hayes (2008). Confidence intervals for the AB path that do not contain zero indicate a
significant indirect effect (i.e., mediation).

The primary goal of our analyses was to assess the association between PTSD symptoms,
mindfulness, and severity of substance abuse using a cross-sectional model. Data were
examined for outliers and normality of distribution, and found to be within the acceptable
ranges. Descriptive statistics and bivariate correlation coefficients for all variables in the
analyses are shown in Tables 1 and 2, respectively.

In the following analyses, gender and age were included as a covariates, as it they were
significantly correlated with the dependent variable, substance dependence (gender: 7, = .
216, p <.001; age: r=.162, p< .01) To assess the mediating role of mindfulness in the
relationship between PTSD symptoms and severity of substance dependence, we first used
linear regressions to test the direct effect of PTSD symptoms on severity of substance
dependence (C-path). The direct effect was significant (beta =.272, {264) = 4.765, p<.001),
with PTSD symptom severity positively associated with severity of substance dependence.
Next, we assessed whether mindfulness was significantly predicted from PTSD symptoms
(A-Path), and found this relationship to be significant (beta = —.452, {271) = -8.288, p<..
001), with higher PTSD symptom severity predicting lower levels of mindfulness. The
relationship between mindfulness and substance use, accounting for effects of PTSD
symptoms (B path) was also significant (beta = —.165, t(263) = —2.577, p = .011), yielding
an inverse relationship between mindfulness and severity of dependence (see Figure 1). To
assess whether mindfulness mediated the relation between PTSD symptoms and severity of
dependence, we calculated the indirect effect (AB path) using a 99% CI from a 1000
bootstrapped sampling distribution, using the PROCESS macro (Hayes, 2002) for SPSS
version 22. Significance for the AB path was determined if the 95% CI did not include 0.
Results indicated a significant mediating role of the total FFMQ score in the relationship
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between PTSD symptoms in the prediction of SDS (indirect effect AB=0.39, 95% ClI
[0.10, .70]). The mediation model explained approximately 29% of the variance in severity
of dependence (Py = .289).

To further elucidate the mediating role of mindfulness, we assessed each of the five facets of
the FFMQ. The CI for facets of observe (95% CI [-0.12, .04]), describe (95% CI [-.02, .
34]), and nonreact (95% CI: [-.28, .004]) each included 0, indicating nonsignificance.
However, both acting with awareness (indirect effect AB = .67, 95% ClI [.29, 1.04]), and
nonjudging (indirect effect AB=.41, 95% CI [.12, .77] were significant mediators. In
separate models testing these factors as mediators, acting with awareness explained
approximately 49% of the variance between PTSD symptoms and severity of dependence,
and nonjudging approximately 31%.

The relationship of interest in the current study was potentially protective effects of
mindfulness coupled with PTSD symptoms, rather than the possible buffering effects of
mindfulness in individuals with substance dependence. However, due to the cross-sectional
nature of the data, and to the cyclical and bidirectional nature of PTSD symptoms and
substance abuse, an alternative reverse mediation hypothesis was also tested, assessing
mindfulness as a mediator between severity of substance dependence and PTSD symptoms.
This allowed us to assess the role of mindfulness in relationships previously discussed that
suggest substance dependence increases risk of trauma, and subsequently PTSD symptoms.

Results from the reverse alternative model indicated a significant mediating role of the total
FFMQ score (indirect effect AB =0.02, 95% CI [0.01, .04]). The mediation model explained
approximately 40% of the variance in severity of dependence (A = .40).

Subsequent to this finding, we again assessed each of the five facets of the FFMQ in
separate models. The CI for facets of observe (95% CI [-0.003, .003]), and nonreact (95%
Cl: [-.01, .003]) each included 0, indicating nonsignificance. However, the facets describe
(indirect effect AB= .01, 95% CI [.003, .02]), acting with awareness (indirect effect AB=.
03, 95% CI [.02, .05]), and nonjudging (indirect effect AB=.02, 95% CI [.01, .04] were each
significant mediators: describe explained approximately 16% of the variance between PTSD
symptoms and severity of dependence, acting with awareness approximately 59%, and
nonreact approximately 40%.

4. Discussion

The current findings support the hypothesis that mindfulness is a significant mediating factor
in the relationship between symptoms of PTSD and severity of substance dependence, such
that higher levels of PTSD symptoms are associated with lower levels of mindfulness, and
subsequently more severe substance dependence. Specifically, acting with awareness and
nonjudging emerged as significant mediating facets.

The relationship between PTSD and SUDs has been established in numerous studies, and
research suggests avoidant coping styles play a mediating role in this relationship (Asberg &
Renk, 2012; P. Ouimette & Brown, 2003; Brown, Read & Kahler, 2003; Grosso, et al.,
2014). By its nature, mindfulness training exposes an individual to any and all experienced
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phenomena, even that which is typically or habitually avoided. Through a gentle,
nonjudgmental and curious exploration of experience, mindfulness practitioners learn to
approach challenging or aversive experiences, including the cognitive and affective
discomfort characteristic of PTSD, rather than reactively avoiding them. Via awareness of
this process, practice of alternative approach-based skills, increasing awareness and allowing
an accepting, gentle interoceptive exposure to these internal aversive phenomena,
mindfulness may shift avoidant-based coping, such as substance use, in the presence of
PTSD symptoms.

While treatments for PTSD and comorbid SUD may maintain a primary focus on symptom
reduction (Ouimette & Brown, 2003; Norman et al., 2012), the current study suggests that
presence of symptoms may not be the sole factor in the PTSD-addiction cycles. An
individual’s relationship to these symptoms, and the manner in which they relate or react to
symptoms, may be critical to assess, particularly in relation to substance abuse. Specifically,
results from the current study suggest that acting with awareness in the presence of
symptoms (versus reacting habitually), and having an accepting/nonjudging stance towards
experience, may be critical factors in attenuating the relationship between trauma symptoms
and substance dependence. Similar to findings by Vujanovic and colleagues(2009), a
nonjudgmental acceptance of experience appears to be inversely related to PTSD
symptomology, and, as suggested by their study, may be a means by which treatment
efficacy can be increased.

The relationship between problematic substance use and mindfulness can be further
illustrated by the salutary effects of mindfulness-based interventions specifically designed to
target problematic substance use. Relationship patterns between variables seen in the current
study provide promise for mindfulness-based approaches in comorbid PTSD-SUD
populations.

Beyond the positive primary impact on both PTSD and SUD symptoms, it appears that
training in mindfulness could potentially disrupt the relationship between symptoms of
PTSD and subsequent problematic substance use. Training in mindfulness, such as that seen
in mindfulness-based interventions (MBIs; Kabat-Zinn et al., 1990; Segal, Williams, &
Teasdale, 2013; Bowen Chawla & Marlatt, 2011), has shown promise in disrupting the
pattern of avoidance and subsequent symptom development for individuals who have
experienced trauma. Future clinical studies should assess how mindfulness-based treatments
specifically target these processes, perhaps emphasizing awareness of one’s actions and an
strengthening an accepting, nonjudgmental stance, and whether such targeted changes
predict symptoms of PTSD and substance-related outcomes and treatment and relapse
trajectories.

Results from the alternative reverse mediation hypothesis, supporting mindfulness as a
mediating factor in the relationship between substance dependence and PTSD symptoms,
also holds potential clinical value, and suggests mindfulness may be important in attenuating
both causal directions of this comorbidity; increases in mindfulness, specifically ability to
describe and respond nonjudgmentally towards inner experiences, and awareness of one’s
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actions, may help break the cyclical pattern of substance dependence and PTSD symptoms,
wherein each increases risk for occurrence or severity of the other.

Alongside the potential contributions of the current study, there are also considerable
limitations to consider. Foremost, data used in the study are cross-sectional, limiting the
extent to which causal inferences can be drawn. Further limitations include assessment of
PTSD symptoms. Data were collected via self-report measures, and are thus subject to over-
or under-reporting, or influence by social desirability factors, and PTSD symptoms were
assessed in accordance with DSM-1V criteria and need to be replicated using DSM 5
criteria. Regarding use of the PCL-C to measure PTSD symptoms, participants did not
specify whether they had experienced a traumatic event, but were asked to answer items in
response to traumatic events in the past. Thus, the construct validity of the measure may be
influenced, and scores may be reflective of negative affect (Conybeare, Behar, Solomon,
Newman, & Borkovec, 2012). Finally, although the FFMQ has demonstrated psychometric
strengths (Baer et al., 2008), there is significant debate about the validity of any self-report
measures of mindfulness (Brown & Ryan, 2004), specifically in clinical populations
(Manuel, Somohano & Bowen, under review).

The experience of trauma has both immediate and long-lasting effects on impacted
individuals. Traumatic experiences can lead to a diagnosis of PTSD, higher levels of
negative affect, and to the development of maladaptive coping styles in attempt to ameliorate
these states. These resultant effects put an individual at greater risk for problematic
substance use and dependence. A more sophisticated understanding of the multiple,
interrelated processes underlying substance use disorders in individuals exposed to trauma
and subsequent PTSD may help inform interventions. Knowledge on this topic can be
informed through the furthered investigation of other SUD populations (i.e., non-treatment
seeking, inpatient, mandated) to indicate differences and/or similarities between these
interconnected variables. With such an understanding, clinicians can better target these
processes, and disrupt the link between PTSD symptoms, harmful behaviors, and lasting
consequences.
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Highlights

. Mindfulness has shown an inverse relationship with avoidant coping
styles, PTSD symptoms, and substance use disorders.

. Both trait levels of mindfulness and mindfulness training are associated
with reduced symptomology and increase treatment efficacy for
comorbid substance abuse and PTSD.

. The current study suggests a mediating role of mindfulness in the
relationship between PTSD symptoms and severity of substance
dependence; specifically, the acting with awareness and nonjudging
mindfulness facets were significant mediators.

. An alternative reverse mediation model suggests mindfulness also
mediates the relationship between substance dependence and PTSD
symptoms, which may point to its role in the bidirectional and often
cyclical nature of this common comorbidity.

. These findings contribute to our understanding of the underlying
processes of comorbid PTSD symptoms and substance use, and may
inform key treatment targets for this population.
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beta =-.45%%*, . beta =-176*%*,
€(275) = -8.29 . €(267) = 2.715
Mindfulness
a path b path
PTSD ¢ path Substance
Symptoms > Dependence
beta =-.26%**,

£(268) = 4.524

Figure 1.
Mediation Model
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Table 1

Descriptive Statistics

Variable No. (%)
Gender
Male 200 71.4
Female 79 28.2
Other 1 0.4

Race/ethnicity

Hispanic or Latino/Latina 22 7.8
White 145 51.4
Black or African American 61 21.6
Native American 18 6.4
Asian 2 0.7
Native Hawaiian/Pacific 2 0.7
Islander 27 9.6
Mixed 5 1.8
Employment
Employed 103 36.3
Unemployed 181 63.7
Education level
Did not complete high school 26 9.2
High school graduate/GED 129 45.7
Some college 69 24.5
Community college 42 14.9
College degree 16 5.7
Variable Mean (SD) Range
Age 38.47 (10.93)  19-62

PCL Average Response Value 2.34(0.84) 1-5
SDS Total Score 9.42 (4.18) 0-15
FFMQ Average Response Value 3.38 (0.45) 2.1-45

Abbreviations. GED, General Educational Development; PCL, Patient Checklist; SDS, Severity of Dependence Scale; FFMQ, Five Facet
Mindfulness Questionnaire
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Table 2

Intercorrelations of PTSD Symptoms, Mindfulness and Severity of Dependence

Variable 1 2 3

1. PCL-C Average -
Response Value

2.SDS Total Score  57** -

3.FFMQAverage  _gq** _3** -
Response Value

Note. PCL-C — PTSD Checklist-Civilian Version; SDS — Severity of Dependence Scale; FFMQ - Five Facet Mindfulness Questionnaire

*:

*
p<.01
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