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Over 15 million Americans report having an
opioid use disorder, and opioid-related deaths
currently exceed 45,000 per year. As people
become addicted to opioids, they become more
emotionally responsive to drug-related cues and
less emotionally responsive to cues signaling the
availability of naturally occurring rewards.
Naturally occurring rewards include those that
come from relationships, accomplishments, and
aesthetic appreciation.
It is possible to measure this shift in cue
responsiveness using an electro-encephalogram
(EEG). The Late Positive Potential (LPP) is an
EEG wave that arises 400-800 milliseconds after
a stimulus is presented. LPPs originate in the
emotional processing centers of the brain and
are down-regulated by the cognitive processing
centers. Opiate users show larger LPPs to drugrelated cues than to natural reward cues.
Moreover, larger LPPs in response to drugrelated cues are associated with stronger drugrelated cravings and an increased likelihood of
opioid misuse. Interventions that reduce the
salience of drug-related cues and restore the
salience of natural reward cues can help in
opioid abuse recovery.
Garland et al. [Science Advances] conducted
four experiments to assess whether
Mindfulness-Oriented Recovery Enhancement
(MORE) could help opioid users reduce their
emotional responsiveness to drug-related
images (e.g., pills and pill bottles) and restore
their responsiveness to images of naturally
occurring rewards (e.g., social affiliation,
natural beauty, sports victories). Emotional
responsiveness was assessed using LPP
magnitudes and participants’ subjective ratings
of craving and positive affect.
The researchers randomly assigned three
samples of middle-aged chronic prescription
opioid users (total number of participants =
135; average opioid use duration = 10 years;
51% female; 84% Caucasian) to an 8-week

Mindfulness-Oriented Recovery Enhancement
(MORE) program or an 8-week support group
control. The MORE program included training in
mindfulness, savoring, and reappraisal skills to
help shift attention from drug-related to natural
reward cues and to interrupt the automaticity of
the craving-drug misuse cycle. The support group
was based on Rogerian non-directive empathic
listening.

Participants were shown images on a computer
screen of drug-related and neutral cues
(experiments 1 and 2) or natural reward cues
(experiments 3 and 4) before and after
intervention. In experiments 1-3, EEGs were
recorded while images were presented. EEGs were
not recorded in experiment 4. Participants were
first asked to view the images passively. Then, in
experiments 1 and 2, they were asked to try to
decrease their reactivity to drug-related cues using
mindfulness (non-reactive metacognitive
awareness of thoughts, feelings, and sensations). In
experiments 3 and 4, participants were asked to try
to increase their responsiveness to natural reward
cues by savoring pleasant aspects of the presented
images.
In experiment 1, MORE participants decreased LPP
reactivity to drug-related cues to a significantly
greater degree than controls (ηpartial2=0.12) under
passive and mindful viewing conditions. Mindful
viewing did not enhance this effect. In experiment
2, MORE participants were more effective in using
mindfulness to down-regulate their LPPs to drugrelated cues than were controls (ηpartial2=0.26). In
experiment 3, MORE participants showed larger
LPP increases to natural reward cues than controls
(ηpartial2=0.16). In experiment 4, MORE participants
reported a greater decrease in cravings in response
to drug-related cues (ηpartial2=0.15) and greater
positive affect in response to natural reward cues
(ηpartial2=0.09) than controls. Decreased craving to
drug cues was significantly associated with
increased positive affect in response to natural
reward cues (r=-.41) for all participants. There
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were significant correlations between the
amount of time participants spent practicing
mindfulness skills and decreased LPP opioid cue
reactivity (r=-.73), the capacity to increase LPPs
to natural reward cues through mindfulness (r.63), and reduced cravings while savoring
natural reward cues (r=-.49).
The results show that MORE decreases
responsiveness to drug-related stimuli while
restoring responsiveness to natural rewards.
This shift in cue responsiveness reduces
cravings and has the potential to decrease
opioid misuse. The study’s limitations include
small sample sizes and a limited number of
stimulus block presentations.

National health care spending for mental
disorders in the United States exceeds $200
billion a year. Public health promotion
programs that aim to reduce the incidence of
mental disorders have the potential to reduce
the direct and indirect social and health care
costs involved in mental health care. A previous
study showed that a mindfulness-based
universal health promotion program called the
Life Balance program prevented the emergence
of new psychological symptoms in 1 of every 16
people treated at one year follow up. While
these results were promising, this study did not
address whether the program was costeffective. Müller et al. [BMC Public Health]
used insurance fund cost data and a measure of
anxiety and depressive symptoms to analyze
the program’s cost-effectiveness over the
course of a year.
The Life Balance program, a mindfulness-based
health promotion program implemented in the
German state of Baden-Wüerttemberg in 2014,
trained 240 health coaches to deliver
preventative mental health services at 80
different health care centers. The Life Balance
program consisted of 6 weekly 90-minute
group sessions drawing on strategies from
Acceptance and Commitment Therapy,
Dialectical Behavioral Therapy, and
Compassion-Focused Therapy.
A total of 583 Life Balance participants who
were associated with a statutorily mandated
health insurance fund (average age = 50 years;
85% female) agreed to participate in the study.

They were compared to a group of 583 controls
drawn from the same insurance fund pool and
matched on Hospital Anxiety and Depression Scale
(HADS) scores, age, sex, health status, activity
level, and prior health care costs. HADS scores
were collected at baseline, post-intervention, and
6- and 12-month follow-up. Costs for medications,
hospital stays, outpatient and rehabilitation visits,
and lost work days were obtained from insurance
fund records.

At baseline, the intervention and control groups
did not differ on either HADS scores or health care
costs. At 12-month follow-up, direct medical costs
for Life Balance were $200.91 USD higher than for
controls, half of which was due to the $103.52
developmental and operating costs of the
intervention itself. Average HADS postintervention scores were significantly lower for
the intervention group (12.4) than controls (14.4).
HADS scores of 11-15 indicate moderate levels of
anxiety and depression. Considering direct
healthcare costs as well as the cost of lost
workdays, the intervention saved an average of
$63.27 per participant relative to controls,
translating into an incremental cost effectiveness
ratio of -$32.19 for each one-point improvement
on the HADS.
The results show that a mindfulness-based public
health promotion program can lower symptoms of
anxiety and depression in a general population in
a cost-effective manner. There is a 95% chance
that the cost effectiveness ratios found in the
study fall within estimates of society’s
“willingness-to-pay” for degrees of improvement.
This is the first cost effectiveness study of a
mindfulness-based universal program. Universal
programs have certain advantages over targeted
programs in that they do not incur screening
costs, require highly trained professionals, or
stigmatize program users. The study’s limitations
include a lack of randomization and reliance on a
single outcome measure.
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