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Roughly half of all substance use program
graduates relapse within six months. This has
led researchers to seek better ways of reducing
the frequency and severity of relapses after
treatment. Mindfulness-Based Relapse
Prevention (MBRP) is a program offered after
residential or intensive outpatient treatment to
prevent relapse. It teaches mindfulness skills to
help substance users cope more effectively with
their cravings. Rather than treating cravings as a
danger to be avoided, MBRP approaches
cravings as transient mental states that can be
investigated and tolerated without triggering
relapse.
Using data from a previously published MBRP
trial, Enkema & Bowen [Drug and Alcohol
Dependence] investigated whether MBRP
actually weakened the association between
craving and substance use. They reasoned that
if it did, the link between craving and
subsequent use would be weakest for those who
practiced mindfulness meditation the most.
The 57 study participants (77% male, 63%
Caucasian, average age = 38 years) had been
randomly assigned to the MBRP arm of a parent
study comparing MBRP to other aftercare
programs. The participants had completed
either an inpatient or intensive outpatient
substance use program before starting MBRP.
In the previously published parent study, MBRP
participants showed a 54% reduced risk of drug
use and a 59% decreased risk of heavy drinking
compared with the participants in comparison
treatments.
The present study made use of MBRP
participants’ reports of the quantity and
frequency of their substance use (if any) during
the six-month period following their
completion of the program. The participants
also indicated the intensity of their cravings
and the extent of their formal (e.g. seated
meditation) and informal (e.g., using
mindfulness to “urge surf” cravings)

mindfulness practice within the week of completing
the 8-week MBRP program. The study used the
cravings and mindfulness practice data at postintervention to predict substance use during the six
months following MBRP completion.

The intensity of craving at post-intervention was
significantly related to the extent of substance use
during the six months following program
completion. For every single point increase in
craving (on a 30-point craving scale), participants
used substances an additional 13 days during sixmonth follow-up.
More frequent and longer periods of formal
mindfulness practice significantly weakened the
degree of association between cravings and
substance use. In other words, for those who
practiced more, levels of craving at postintervention were less predictive of the extent of
substance use during follow-up. Informal practice,
on the other hand, did nothing to weaken the
relationship between cravings and use.
The results are consistent with the theory that
mindfulness practice helps substance users
maintain their sobriety by weakening the
automatic connection between craving and
subsequent use. This conclusion is subject to the
limitation that the relationship between formal
practice and resistance to craving may be due to
factors other than mindfulness. For example,
participants who are more motivated to practice
may also be more motivated to resist relapse.

Meditation involves the processes of focusing
attention, recognizing when the mind has
wandered off, and re-establishing focus.
Neuropsychologists tell us these processes are
associated with three large-scale brain networks: a
Default Mode Network (DMN) associated with
mind-wandering, a Salience and Emotion Network
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(SEN) associated with present-centered
awareness, and a Central Executive Network
(CEN) that helps shift, restore, and maintain
focus. When two or more networks change
activity in a coordinated manner, they are said
to be functionally connected.
Positive functional connectivity occurs when
two networks increase or decrease activity in
tandem. Negative functional connectivity occurs
when increased activity in one network is
matched by decreased activity in the other. The
degree of functional connectivity between
networks is usually averaged over time to yield
a single measure. The problem with averaged
measures is that they give the illusion that the
functional connectivity between networks is
static, when in fact, it is ever-changing and
dynamic.
Marusak et al. [Behavioral Brain Research]
studied both the average and the dynamic
functional connectivity between these brain
networks in children, as well as how these
networks are related to childrens’ self-reported
levels of mindfulness and mental health
symptoms.
The researchers recruited an economically and
racially diverse cohort of 42 children and
adolescents (55% female, average age =10
years, age range = 6-17 years). Many of the
children were at economic disadvantage and/or
at risk for exposure to violence, abuse, and
intensive medical treatment. The participants
completed self-report measures of mindfulness
(using the Child and Adolescent Mindfulness
Measure), anxiety and depression. The majority
of participants (65%) exceeded the thresholds
on these measures for pathological levels of
anxiety and/or depression.
All participants underwent functional magnetic
resonance imaging (fMRI) while in a resting
state. After imaging, the children were
questioned about their present, past, and
future-centered thinking as well as selfcentered and body-centered thinking while
undergoing imaging.
The researchers identified five separate states
of dynamic functional connectivity between
networks. For example, State 2 was
characterized by positive connectivity between

the DMN and the CEN, negative connectivity
between the SEN and the CEN, and negative
connectivity between the DMN and the SEN. In
comparison, State 4 was characterized by positive
connectivity between all networks, while State 5
was characterized by weak connectivity between
all networks.

Higher levels of dispositional mindfulness were
significantly associated with lower levels of
anxiety (r = -.49) and higher levels of presentcentered thinking (r = .36) during imaging. More
mindful children spent significantly less time in
State 2 (r = -.36) and made a significantly greater
number of transitions (r = .34) back-and-forth
between the five states. More anxious children, on
the other hand, made significantly fewer state
transitions (r = -.54) and spent a significantly
greater time in State 2 (r = .34).
Higher levels of present-centered thought were
significantly associated with dispositional
mindfulness (r = .36) and with spending less time
in State 2 (r = -.35), while past-centered thinking
was associated with State 3 (r = .34), and selfcentered thinking with State 5 (r = .34).
These results are consistent with mindful children
being better able to redirect attention from mindwandering and self-referential states to presentcentered and/or body-centered states. This
increased flexibility in transitioning between
states may reduce anxiety by preventing children
from “getting stuck” in rumination. The fact that
mindful children spend less time in State 2 makes
sense given that State 2 has high levels of Default
Mode Network connectivity, a neurological
correlate of mind-wandering. This study is
important because it is the first study of
mindfulness and dynamic functional connectivity,
as well as the first study exploring the neural
correlates and mental health benefits of
mindfulness disposition in children.
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