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Mindfulness-based interventions can alleviate
pain and suffering in some individuals, but there
are important questions about its mechanism of
action. Mindfulness might work “top down” by
helping us to think differently about the
significance of our unpleasant experiences.
Alternatively, it might work “bottom up” by
preventing us from experiencing the
unpleasantness of negative stimuli in the first
place. Moreover, it is unclear whether formal
meditation practice is essential in order for
mindfulness to reduce suffering, or whether
learning to adopt a nonjudgmental attitude
might, in and of itself, be sufficient.
Kober et al. [Social Cognitive and Affective
Neuroscience] sought to clarify how an attitude
of mindful acceptance affects emotional and
brain responses to unpleasant and painful
stimuli. Study participants acted as their own
controls, at times instructed to respond to sets
of negative stimuli as they naturally would, and
at times instructed to respond with mindful
acceptance.
The researchers recruited a sample of 17
meditation naïve adults (71% male; average age
= 32). Participants were presented with a series
of unpleasant and neutral images on a computer
screen, and researchers also applied a series of
warm or painful heat stimuli to participants’
forearms. Participants were instructed on some
stimulus trials to react as they naturally would
in their daily life, and instructed on other
stimulus trials to adopt an attitude of “accepting
experience as it is” without judgment.
Instruction in mindful acceptance was brief,
and participants articulated what they were
doing on practice trials to assure their
understanding of the instructions provided.
Participants rated their emotional negativity on
an eight-point scale after each stimulus
presentation.

Brain activity was recorded by functional magnetic
resonance imaging (fMRI) throughout the stimulus
presentations. Brain activity was analyzed for 1)
prefrontal cortical activity reflecting “top down”
cognitive control of emotions, 2) functional
connectivity between areas of the brain associated
with “acceptance” (e.g., the insula and the dorsal
anterior cingulate cortex), and 3) the neurological
pain signature. The neurological pain signature is a
pattern of brain activity known to vary with the
intensity of experienced pain. It involves brain
regions targeted by primary afferent pain fibers
including the cingulate cortex, insula, thalamus, and
somatosensory cortex.

The results showed that participants reported
significantly more negative emotion in response to
unpleasant compared to neutral images, and to hot
more than warm stimuli. Adopting an attitude of
acceptance significantly decreased negative affect
in response to unpleasant images (d = 1.14) and
painful heat stimuli (d = 1.51) compared to
adopting a natural attitude. An attitude of
acceptance also decreased amygdala activity in
response to unpleasant images, and reduced medial
frontal gyrus, dorsal anterior cingulate cortex,
sensorimotor cortex, insula, thalamus, and
cerebellar activity in response to painful heat
stimuli, and resulted in a 26% decline in the
neurological pain signature (d = 0.65). This 26%
decline is larger than the decline typically found in
placebo studies. There was no increase in
prefrontal cortical activity associated with the
attitude of acceptance, suggesting that acceptance
is not a top-down cortical control mechanism.
This study shows that adopting an attitude of
mindful acceptance as opposed to one’s natural
attitude can significantly and meaningfully
decrease negative emotional responses to
unpleasant visual and painful physical stimuli.
Unlike cognitive reappraisal strategies (e.g.,
challenging one’s thoughts or putting things in
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perspective), which are mediated by top-down
prefrontal cortical activity, mindful acceptance
significantly reduces the neurological pain
signature. Mindful acceptance seems to have a
“bottom up” effect on early stages of the pain
perception process, perhaps by altering how a
person initially interprets the significance of a
stimulus.

Major Depressive Disorder (MDD) is a severe
recurrent mood disorder that affects 4-5% of
the North American population at any given
point in time. The average patient with MDD
suffers 5-9 episodes over the course of a
lifetime, and the personal, familial, and social
costs of severe depression make relapse
prevention a priority.
Previous research shows Mindfulness-Based
Cognitive Therapy (MBCT) to be roughly as
effective as antidepressant medication
maintenance in preventing MDD relapse. While
antidepressant medication maintenance is
effective, many patients have difficulty
tolerating medication side-effects including
insomnia, dizziness, drowsiness, dry mouth,
nausea, loss of libido and might prefer a nondrug intervention.
Pahlevan et al. [Canadian Journal of
Psychology] used already extant data sets to
calculate the efficacy, utility, and cost
effectiveness of MBCT vs. antidepressant
medication maintenance for preventing relapse
over 24-months in patients with recurrent MDD
treated within the Canadian healthcare system.
The data were drawn from previously
published studies comparing the efficacy of
MBCT and antidepressant medication. MBCT is
an 8-week group-based intervention combining
elements of MBSR and cognitive therapy to
prevent MDD relapse. Antidepressant
medication maintenance uses antidepressant
medication to prevent relapse.
Estimated parameters for adherence, relapse,
and quality-adjusted life years (QALYs) were
drawn from 11 Canadian randomized
controlled trials. MBCT patients who attended
at least 4 MBCT classes, and antidepressant
medication patients who took their medication
(venlafaxine, 375 mgs. daily) regularly,
according to prescription refill and self-report

data, were considered treatment compliant.
Outcomes for treatment compliant and noncompliant patients were assessed at 12 and 24
months (only one of the 11 studies followed
patients for 24 months).
Data on the estimated costs of MBCT,
antidepressant medication, and relapse treatment
were drawn from a multisite mindfulness center
in Ontario, the Ontario Healthcare Insurance Plan,
and the Ontario Drug Benefit database. Costs
estimates were based on the assumption that
patients who relapsed remained relapsed for the
succeeding 12 months. Estimates of outpatient,
ER, and hospitalization costs were drawn from a
prior study that followed 409 patients with MDD
for five years. Productivity loss estimates were
derived from a prior study of 1,000 adults with
self-reported depression who completed work
performance questionnaires.

The results showed that the two-year costs
associated with MBCT were $15,030 (in Canadian
dollars) per patient, while the costs associated
with antidepressant medication treatment were
$17,255 per patient. MBCT incrementally
increased patient well-being by 1.18 QALYs, while
antidepressant medication increased patient
well-being by 1.10 QALYs. Both treatments were
deemed cost effective, but MBCT delivered a
marginally superior improved quality-of-life as
well as a cost savings margin of $2,225 per
patient.
This study suggests that MBCT is superior to
antidepressant medication in terms of cost
savings and incremental improvement in quality
of life. The study did not evaluate the cost
effectiveness of these treatments compared to a
combined MBCT-antidepressant medication
regimen. It is not known whether MBCT delivered
under customary clinical circumstances would
prove as cost effective as MBCT delivered during
the course of research trials.
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