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Abstract
Background: In light of recent evidence suggesting the presence of stress processing deficits in stimulant users,
coupled with laboratory studies demonstrating an association between stress reactivity and relapse to stimulant use,
interventions that target stress-induced craving and stress reactivity may reduce relapse risk in this population.
Objective: This study examines changes in stress reactivity among adults with stimulant use disorders (N=22) in
response to an 8 week Mindfulness Based Relapse Prevention (MBRP) intervention.
Methods: Study participants were enrolled in a in a pilot randomized clinical trial, evaluating the efficacy of
MBRP, relative to a health education control condition (HE). At baseline and treatment-end, biological and subjective
responses to a laboratory psychosocial stress task (i.e., the Trier Social Stress Task) were measured.
Results: MBRP participants evidenced significantly lower levels of salivary cortisol in response to the posttreatment laboratory stress provocation, relative to those in the HE condition. Likewise, HE participants evidenced
disproportionately greater increases in subjective stress, anxiety and stimulant cravings in response to the posttreatment stress provocation, relative to those who received MBRP.
Conclusion: Results of this pilot investigation suggest that MBRP effectively attenuates stress reactivity among
adults with stimulant use disorders. This approach may have utility as an adjunct to comprehensive programs
treating stimulant addiction. Future research evaluating the impact of changes in stress reactivity on post-treatment
relapse to stimulant use and the long-term effects of MBRP on stress reactivity is warranted.
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Introduction
Despite the health risks associated with stimulant use, the 2012
National Household Survey on Drug Abuse estimated that 4.7% and
14.3% of the population have tried methamphetamine and cocaine,
respectively, in their lifetime (SAMHSA, 2013). Long-term use is
associated with neuroadaptive changes in stress processing which can
be particularly problematic in addiction recovery [1-7]. Stress
dysregulation is associated with relapse in cocaine users; for example,
increased cortisol response and cocaine craving in the face of stress
provocation predicts heavier cocaine use during follow-up and shorter
time to relapse [8].

management intervention significantly attenuated stress-induced
craving and physiological stress response [9]. Mindfulness based
relapse prevention (MBRP) is a behavioral intervention that targets
stress reactivity, negative affect, and drug cravings. To achieve this,
MBRP facilitates awareness of the present through meditation, coupled
with cognitive and behavioral coping skills for tolerating discomfort
[10]. In a pilot investigation, mindfulness training attenuated anxiety,
fear, and anger in response to a personalized stress induction paradigm
among alcohol and stimulant users [11]. Nevertheless, no studies to
date have examined the effects of MBRP on laboratory-induced stress
reactivity among adults with stimulant use disorders.
To investigate the impact of an 8 week MBRP program on stress
reactivity, stimulant dependent individuals who were enrolled in a pilot
RCT comparing MBRP to a health education (HE) control [12]
completed a laboratory stress task at baseline and again at treatmentend. We hypothesized that those who received MBRP would evidence
reductions in psychological and physiological indices of stress
reactivity from baseline to treatment-end, relative to HE participants.

Despite the paucity of research on interventions targeting stress
reactivity among drug users, in one study, a cognitive-behavioral stress
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Methods
Subjects
Participants were 22 stimulant dependent adults who participated in
a pilot RCT of an 8-week MBRP intervention, relative to a HE control
intervention for stimulant dependence described elsewhere [12].
Treatment-seeking stimulant users age >18 were recruited from the
greater Los Angeles area through advertising, referrals and study flyers
posted at various treatment facilities. Individuals were excluded if they:
exhibited medical or psychiatric impairment that compromised their
safety or ability to participate in brief meditation exercises, and/or
required primary treatment (e.g. hospitalization); required medical
detoxification from any substances.
The present study, conducted using a subset of participant’s who
agreed to participate in a laboratory-based stress induction procedure,
was approved by the UCLA IRB. After description of the study to
participants, informed consent was obtained. Of the 22 participants, 9
were assigned to the MBRP and 13 to the HE condition.
Mindfulness Based Relapse Prevention. MBRP was delivered by a
master’s level study therapist weekly in group format over 8 weeks. All
sessions were 75 min and began with a guided meditation, followed by
homework review and relapse prevention exercises, guided by the
MBRP manual [13]. Goals of MBRP include increasing awareness of
relapse triggers, interrupting “automatic” behavior sequences to
promote mindful responses (versus “reactions”) to triggers and
cravings, and practicing non-judgemental awareness of one’s momentto-moment experience. Participants were given meditation exercise
CDs for between-session practice and a log to record time spent
practicing. The study therapist, who was formally trained prior to this
study in Mindfulness Based Stress Reduction, participated in a 2 day,
manualized MBRP training seminar and received on-going
supervision, including fidelity monitoring over the course of the trial
[12].
Health Education, HE participants received 8 weekly manualized,
group health psychoeducation sessions of equivalent duration to
MBRP. The intervention comprised a multimedia educational program
addressing various health and wellness topics including the 6
dimensions of health (e.g. intellectual, social, emotional, physical,
environmental and spiritual) and specific topics within these areas,
including nutrition, dental care, acupuncture, skin care, cancer
screening, sleep hygiene, physical activity, and traffic safety. Content
was adapted from a wellness manual [14] used in a study of exercise for
smoking cessation. The HE facilitator held a master’s degree in public
health, and was a certified health educator.

about sex, age, education, marital status, and employment. Stimulant
dependence was diagnosed at baseline using the Mini-International
Neuropsychiatric Interview (MINI) [15], a brief structured diagnostic
interview. Participants provided a urine sample at each visit which was
analyzed for the presence of amphetamine, methamphetamine, and
cocaine metabolites (benzoylecognine; BE) using enzyme
immunoassay test (EMIT) procedures. A 300 ng/ml BE cut-off was
used to define a positive sample.
The Trier Social Stress Task (TSST), a well-validated stress induction
paradigm [16], was administered at baseline and treatment-end. The
task includes a 3 min anticipatory period, a 5 min public speaking task
and a 5 min mental arithmetic task in front of an evaluative panel of
two adults. During the anticipatory period, participants were asked to
prepare and deliver a speech about their personal strengths to an
evaluative panel of two adults. Following the speech, participants were
asked to perform a mental arithmetic task, by subtracting serial 13 s
from 1022 as quickly and accurately as possible for 5 min. If they made
an error, participants were instructed to start over from the beginning.
Prior to, immediately after, 15, 30 and 60 min following
administration of both the baseline and post-treatment TSST,
participants were administered the Within Session Ratings Scale [17],
which asks participants to rate, on a 10-point visual analogue scale
(0=not at all to 10=extremely), subjective stress, anxiety, mood
disturbance and craving for stimulants. At the same time points,
salivary cortisol was collected using a commercially available
competitive immunoassay kit (Quest Diagnostics, West Hills, CA).

Statistical analysis
Chi-square and t-tests were used to analyze group differences (i.e.,
comparing those who received MBRP versus HE) on key outcome
variables at baseline and treatment-end (i.e., changes in indicators of
stress reactivity before versus after the TSST). Multivariate logistic
regression analyses were employed to examine the effects of group on
post-treatment stress reactivity in response to the TSST.

Results
The original sample of participants in the pilot RCT (N=63) was
compared with the subset of participants who were included in the
current investigation (N=22) using t-tests and chi-square tests for age,
education, gender, marital status, route of administration,
employment, and baseline stimulant use frequency in the past 30 days.
In all analyses, there were no significant differences between the
participants in the current study and the original mindfulness RCT
sample. See Table 1 for demographic characteristics.

Procedures and instruments
Trained interviewers conducted assessments at baseline and
treatment-end. A demographics questionnaire gathered information
Sample (N=22)

Control (n=13)

Mindfulness (n=9)

Male

81.8 (18)

76.9 (10)

88.9 (8)

Age, M (sd)

46.6 (8.1)

47.3 (8.3)

45.7 (8.2)

Gender, % (N)
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Yrs education, M (sd)

13.5 (2)

13.6 (1.8)

13.3 (2.2)

Caucasian

36.4 (8)

45.5 (5)

37.5 (3)

Hispanic

13.6 (3)

16.7 (2)

11.1 (1)

African American

50 (6)

50.0 (6)

55.6 (5)

Asian

13.6(3)

20.0 (2)

11.1 (1)

Full time

18.2 (4)

7.7 (1)

33.3 (3)

Part time/Student

36.3 (8)

23.1 (3)

11.1 (1)

Unemployed

45.5 (10)

38.5 (5)

55.6 (5)

Full time

18.2 (4)

7.7 (1)

33.3 (3)

Part time/Student

36.3 (8)

23.1 (3)

11.1 (1)

Married

9.1 (2)

7.7 (1)

11.1 (1)

Divorced/Separated

31.8 (7)

38.5 (5)

22.2 (2)

Never Married

59.1 (13)

53.8 (7)

66.7 (6)

Ethnicity, % (N)

Current employment, % (N)

Marital status, % (N)

Table 1: Sample characteristics for the total sample and by treatment group.
As a primary indicator of stress reactivity, the proportion of
individuals whose cortisol increased from the pre-TSST measurement
at each of the four time points after the TSST was examined and
compared between the MBRP and HE groups. At the baseline TSST
administration, the proportion of MBRP versus HE participants whose
cortisol increased was no different at any of the post-TSST
administration time points (all p-values >0.05). At the post-treatment
TSST administration, however, a significantly greater proportion of

those in the HE condition evidenced elevations in cortisol at 15
(χ2=5.1, df=1, p<0.05) and 60 min (χ2=4.4, df=1, p<0.05) following the
TSST, relative to those who received MBRP, with no significant group
differences at the remaining time points (Table 2). In terms of effect
sizes, the variance explained by the model in Table 2 for increased
response in cortisol level by treatment group at 15 min is 0.29; At 30
min, the variance explained is 0.24.

% Cortisol increase (MBRP)

% Cortisol increase (HE)

χ2

P-value

Immediately after TSST

63.20%

66.70%

0.054

0.82

15 min

55.60%

71.40%

1.06

0.3

30 min

55.60%

70.00%

0.849

0.36

60 min

55.60%

70.00%

0.85

0.36

Immediately after TSST

14.30%

45.50%

1.87

0.17

15 min

0%

54.60%

5.06

0.02*

30 min

28.60%

36.40%

0.12

0.73

60 min

0%

45.50%

4.41

0.03*

Baseline TSST:

Post-Treatment TSST:

Table 2: Percentage of participants for whom cortisol levels increased in response to the trier social stress task at baseline and treatment-end,
Significant difference in % cortisol increase between MBRP and HE, TSST=Trier Social Stress Task.

*P<0.05,
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cortisol levels and post-treatment stimulant use (indicated by urine
drug screens), revealing significantly higher cortisol levels among
those who received HE, relative to MBRP, at 15 (χ2=1.9, df=1, p<0.05)
and 60 (χ2=1.9, df=1, p<0.05) min following the TSST. A marginally
significant difference in cortisol, favoring the MBRP group was
observed immediately after the TSST (χ2=1.7, df=1, p=0.05), with no
significant differences at the 30 min time point (Figure 1).

Figure 1: Changes in salivary cortisol in response to the trier social
stress task at treatment-end, by group, *p<0.05, MBRP=Mindfulness
Based
Relapse
Prevention,
HE=Health
Education.
Immediately=immediately following the trier social stress task.
m=min post-administration of the trier social stress task.
Cortisol values at the post-treatment TSST were examined in a
multivariate model controlling for the potential effects of baseline

To examine the correspondence of subjective reports of stress
reactivity between the MBRP and HE groups with the differences
observed using cortisol, the 2 groups were compared on self-reported
stress, anxiety, mood, and craving at the post-treatment TSST
administration (Table 3). Prior to the post-treatment TSST, there were
no significant differences observed in HE versus MBRP participants’
ratings on these 4 dimensions. A significantly greater proportion of HE
participants evidenced increases in stress ratings, relative to those in
MBRP immediately after, 30 min and 60 min post-TSST. For the
subjective response in stress (treatment end) at 30 min, the effect size
as measured by variance explained is 0.20 and at 60 min, the variance
explained is 0.22. Likewise, a significantly greater proportion of HE
participants reported increases in stimulant cravings, as compared to
MBRP at 15 and 30 min post-TSST. The HE group experienced
disproportionately greater increases in anxiety at 30 and 60 min postTSST, as well as mood disturbance at 30 and 60 min post-TSST. See
Figure 2 for differences in subjective ratings by group.

% increase (MBRP)

% increase (HE)

χ2

P-value

Immediately after TSST

5.80%

19.40%

4.39

0.03*

15 min

13.00%

24.20%

2.37

0.12

30 min

14.50%

33.30%

4.83

0.02*

60 min

15.10%

33.40%

4.59

0.03*

Immediately after TSST

8.70%

19.40%

2.71

0.1

15 min

17.40%

30.30%

2.55

0.11

30 min

14.90%

36.40%

6.17

0.01*

60 min

19.70%

43.30%

5.8

0.01*

Immediately after TSST

14.50%

28.60%

3.28

0.07

15 min

17.40%

30.30%

2.55

0.11

30 min

14.50%

36.40%

6.13

0.01

60 min

19.70%

43.30%

4.71

0.03

Immediately after TSST

11.80%

16.70%

0.91

0.34

15 min

10.10%

33.30%

6.63

0.01*

30 min

13.00%

30.30%

4.22

0.04*

Stress

Anxious

Mood

Craving
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60 min

10.60%

23.30%

2.87

0.09

Table 3: Percentage of participants for whom self-reported stress, anxiety, mood and craving increased in response to the trier social stress task at
treatment-end, TSST=Trier Social Stress Task; MBRP=Mindfulness Based Relapse Prevention condition; HE=Health Education condition.

Discussion
This study examined changes in laboratory-induced stress reactivity
among treatment-seeking, stimulant dependent adults who received
MBRP. In this pilot study, MBRP led to reductions in both
physiological and subjective indices of stress reactivity, relative to those
who received a HE control intervention. MBRP was associated with
improvements in stress-induced anxiety, mood disturbance, and
stimulant cravings. Correspondingly, MBRP participant’s evidenced
reductions in salivary cortisol in response to a laboratory based stress
induction from baseline to post-treatment.

fact that a number of significant findings emerged despite these
limitations is encouraging.
In conclusion, findings from this pilot study suggest that MBRP has
promise as a component of addiction treatment for stimulant users,
particularly as a means of targeting stress processing and reactivity.
Further research is warranted to elucidate the relationship of changes
in stress reactivity to post-treatment relapse and the enduring effects of
MBRP on stress reactivity.
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