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FACING THE BRUTAL FACTS
• Antidepressants are only more effective than

placebo in severe depression.1

• The efficacy CBT and IPT (as opposed to
supportive companionship) remains
uncertain.

1. Fournier et al. Anti-depressant drug effects and depression severity: a patient-level meta-analysis. JAMA 201;303:47-53.
2. Culipers P, et al. Psychotherapy for depression in adults: a meta-analysis of comarative outcome studies. J Consult Clin Psychol 2008;76:909-

922.







A
Contemplative

12 Steps



1. SUFFERING IS
UNIVERSAL
“We admitted we were powerless over
alcohol - that our lives had become
unmanageable.”

2. ATTACHMENT IS THE
ORIGIN OF SUFFERING
Suffering is caused by craving (for base
objects, goals, desires)

3. SUFFERING IS NOT
INEVITABLE
Came to believe that a power greater than
ourselves could restore us to sanity

4. THE DHARMA IS THE
PATHWAY TO ESCAPING
THE CYCLE OF
SUFFERING.
Made a decision to turn our will and our lives
over to the care of God as we understood
him

THE DHARMA
ACCORDING TO
BILL AND BOB



1. RIGHT VIEW
•understanding suffering

•understanding its origin

•understanding its cessation

•understanding the way leading to its cessation.

(4) Made a searching and fearless moral inventory of ourselves

2. RIGHT INTENTION
•intention of renunciation

•intention of good will

•intention of harmlessness

(5) Admitted to God, to ourselves, and to another human being
the exact nature of our wrongs.

(6) Were entirely ready to have God remove all these defects of

character

(7) Humbly asked Him to remove our shortcomings.

3. RIGHT SPEECH
•abstaining from false speech

•abstaining from slanderous speech

•abstaining from harsh speech

•abstaining from idle chatter
4.

THE NOBLE
EIGHTFOLD

PATH



4. RIGHT ACTION
•abstaining from taking life
•abstaining from stealing
•abstaining from sexual
misconduct

(8) Made a list of all persons we had harmed,
and became willing to make amends to them
all.
(9) Made direct amends to such people
wherever possible, except when to do so
would injure them or others.
(10) We tried to carry this message to
alcoholics, and to practice these principles in
all our affairs.

THE NOBLE
EIGHTFOLD

PATH



5. RIGHT LIVELIHOOD
•giving up wrong livelihood

•one earns one’s living by a right form of
livelihood

6. RIGHT EFFORT
•the effort to restrain defilements

•the effort to abandon defilements

•the effort to develop wholesome states

•the effort to maintain wholesome states
(10) Continued to take personal inventory
and when we were wrong promptly
admitted it

THE NOBLE
EIGHTFOLD

PATH



7. RIGHT MINDFULLNESS
•mindful contemplation of the body

•mindful contemplation of feelings

•mindful contemplation of the mind

•mindful contemplation of phenomena
(11) Sought through prayer and meditation to
improve our conscious contact with God as we
understood him, praying only for knowledge of
His will for us and the power to carry that out.

8.RIGHT CONCENTRATION
•the first jhana

•the second jhana

•the third jhana

•the fourth jhana
(12) Having had a spiritual awakening as the
result of these actions, we had a spiritual
awakening and carried the message to others.

THE NOBLE EIGHTFOLD
PATH















“Overall, although preliminary evidence suggests
MM efficacy and safety, conclusive data for MM as a
treatment of SUDs are lacking. Significant
methodological limitations exist in most studies.
Further, it is unclear which persons with SUDs might
benefit most from MM. Future trials must be of
sufficient sample size to answer a specific clinical
question and should target both assessment of effect
size and mechanisms of action”.

Mindfulness Meditation for Substance Use Disorders:
A Systematic Review

Aleksandra Zgierska
Substance Abuse 2009
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LEVELS of DISEASE in CHINESE MEDICINE



Indicators of Green
Zone Capacity• Inflammatory Markers (cytokines,

homocysteine, CRP)

• HRV and Sinus Arrythmia

• Telomere length and Telomerase
Acivity

• Biometrics (waist, BMI, exercise
tolerance)





RED ZONE
PROCESSES

• Inflammatio
n

• Oxidation

• Glycation

• Methylation







LIFE IS A BINARY SYSTEM



Paulson M and Stein S. Biological Psychiatry  2009

ALLOSTASIS equals ALLESTHESIA in Behavioral Terms



Allostasis and Alcoholism – Koob 2005

N.B ALLESTHESIA



Schematic of the progression of alcohol dependence over time, illustrating the shift in underlying motivational mechanisms. From initial, positive reinforcing, pleasurable alcohol
effects, the addictive process progresses over time to being maintained by negative reinforcing relief from a negative emotional state. Data presented in this paper suggest that
neuroadaptations encompassing the recruitment of extrahypothalamic CRF systems are key to this shift. (Taken with permission from Heilig and Koob 2007.) b The a-process
represents a positive hedonic or positive mood state, and the b-process represents the negative hedonic or negative mood state. The affective stimulus (state) has been argued to be
the sum of both the a-process and b-process. An individual who experiences a positive hedonic mood state from a drug of abuse with sufficient time between re-administering the
drug is hypothesized to retain the a-process. An appropriate counteradaptive opponent process (b-process) that balances the activational process (a-process) does not lead to an
allostatic state. The changes in the affective stimulus (state) in an individual with repeated frequent drug use may represent a transition to an allostatic state in the brain systems and,
by extrapolation, a transition to addiction (see text). Notice that the apparent b-process never returns to the original homeostatic level before drug taking begins again, thus creating a
greater and greater allostatic state in the brain emotional systems. The counteradaptive opponent-process (b-process) does not balance the activational process (a-process) but in
fact shows a residual hysteresis. Although these changes illustrated in the figure are exaggerated and condensed over time, the hypothesis is that even during post-detoxification (a
period of “protracted abstinence”), the brain emotional systems still bear allostatic changes (see text). The following definitions apply: allostasis, the process of achieving stability
through change; allostatic state, a state of chronic deviation of the regulatory system from its normal (homeostatic) operating level; allostatic load, the cost to the brain and body of
the deviation, accumulating over time, and reflecting in many cases pathological states and accumulation of damage. [Modified with permission from Koob and Le Moal 2001.]
Maldonado 2011 The neurobiology of Addiction KOOB 2011

Allostasis Allostatic
Load

Disease



Paulson M and Stein S. Biological Psychiatry 2009



















Bridging the hemispheres in meditation: Thicker callosal regions and enhanced fractional anisotropy (FA) in long-term practitioners
Eileen Luders Luders et al. Neuroimage May 2012



















“Estimating the effect on QoL, a total of n = 248
patients out of 6 studies was included and the
overall effect size was 0.29 (95% confidence
interval (CI) 0.17–0.40; p ≤ 0.00005).
Calculating the effect on mood, a total of n = 411
patients out of ten studies were included, and the
overall effect size was 0.42 (95% CI 0.26–0.58; p
< 0.0001). Reduction in distress revealed an
overall effect size of 0.58 (95% CI 0.45–0.72; p <
0.0001; n = 587 patients out of 15 stud- ies).
MBSR programmes can improve QoL and mood,
and reduce distress in cancer patients.”

Mindfulness-Based Stress Reduction for Integrative Cancer Care – a Summary of Evidence
Musial et al. Forschende 2011







Intensive meditation training, immune cell telomerase activity, and psychological mediators
Jacobs TL. Psychoneuroendocrinology. 2010.





SYNOPSIS of MEDITATION
RESEARCH

• Exert anti-inflammatory effects

• Produce activation and enhancement
saliency and executive networks

• Produce epigenetic changes

• Support homeodynamic resilience



“Mindfulness promotes an objective manner of interpreting thoughts,
events and emotions, without elaborating or ‘ruminating’ on their
potential implications for the self”
Bishop RS. Mindfulness: a proposed operational definition. Clinical Psychology: Science and Practice 2004;11:230-41



Messengers
versus
Roadmaps



Default Mode Network
Taylor et al. 2012 Social and Affective Cognitive Science



Two independent control networks identified using intrinsic physiological coupling in fMRI data. The salience network (shown in red) is important for monitoring the
saliency of external inputs and internal brain events, and the central executive network (shown in blue) is engaged in higher-order cognitive and attentional control.
The salience network is anchored in anterior insular and anterior cingulate cortices and features extensive connectivity with subcortical and limbic structures
involved in reward and motivation. Central executive network links the dorsolateral frontal and parietal neocortices, with subcortical coupling that is distinct from that
of the salience network (adapted from Seeley et al. 2007)

http://www.ncbi.nlm.nih.gov.ezproxyhost.library.tmc.edu/pubmed/17329432
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Experienced meditators demonstrate decreased DMN activation during meditation. Brain activation in meditators > controls is
shown, collapsed across all meditations (relative to baseline). (A and B) Activations in the left mPFC and PCC. (C and D)
Average percent signal change (± SD) during individual meditation conditions in the mPFC and PCC, respectively:
Choiceless Awareness (green bars), Loving-Kindness (red), and Concentration (blue) meditations. Note that decreased
activation in PCC in meditators is common across different meditation types. n = 12 per group.

Meditation
experience is
associated with
differences in
default mode
network activity
and connectivity
Meditation experience is associated
with differences in default mode
network activity and connectivity
Brewer JA et al. PNAS 2011 108 (50)
20254-20259



“Neuropsychiatric disorders are associated with abnormal function of the default mode
network (DMN), a distributed network of brain regions more active during rest
than during performance of many attention-demanding tasks and characterized by a high
degree of functional connectivity (i.e., temporal correlations between brain regions). Functional
magnetic resonance imaging studies have revealed that the DMN in the healthy brain is
associated with stimulus-independent thought and self-reflection and that greater suppression
of the DMN is associated with better performance on attention-demanding tasks. In
schizophrenia and depression, the DMN is often found to be hyperactivated and
hyperconnected. In schizophrenia this may relate to overly intensive
self-reference and impairments in attention and working
memory. In depression, DMN hyperactivity may be related to
negative rumination”.

Whitfield-Gabrieli, Ford JM.Ann Review Clinical Psychology 2012



Menon V. Trends in Neuroscience Oct 2011



Experienced meditators demonstrate coactivation of PCC, dACC, and dlPFC at baseline and during meditation. Functional
connectivity with the PCC seed region collapsed across all meditation conditions, is shown in (A and I) controls at baseline;
(B and J) meditators at baseline; (C and K) meditators > controls at baseline; (E and M) controls during meditation; (F and N)
meditators during meditation; (G and O) meditators > controls during meditation. Connectivity z-scores (± SD) are shown (D)
for dACC cluster from C; (H) for dACC cluster from G; (L) for left dlPFC cluster from K; and (P) for right dlPFC cluster from K.
Baseline (white bars), Choiceless Awareness (green bars), Loving-Kindness (red bars), and Concentration (blue bars)
meditation conditions are shown separately for meditators (Left) and controls (Right). n = 12/group. FWE-corrected, P < 0.05.

Meditation
experience is
associated with
differences in
default mode
network activity
and connectivity
Meditation experience is
associated with differences in
default mode network activity
and connectivity
Brewer JA et al. PNAS 2011 108
(50) 20254-20259



Experienced meditators demonstrate coactivation of mPFC, insula, and temporal lobes during meditation.
Differential functional connectivity with mPFC seed region and left posterior insula is shown in meditators >
controls: (A) at baseline and (B) during meditation. (C) Connectivity z-scores (±SD) are shown for left
posterior insula. Choiceless Awareness (green bars), Loving-Kindness (red), and Concentration (blue)
meditation conditions are shown separately. For each color, baseline condition is displayed on the left and
the meditation period on right. n = 12/group. FWE-corrected, P < 0.05.

Meditation experience is associated with differences
in default mode network activity and connectivity
Meditation experience is associated with differences in default mode network activity and connectivity
Brewer JA et al. PNAS 2011 108 (50) 20254-20259



“As predicted, across all mindfulness meditation conditions, the two primary nodes
of the DMN (the PCC and mPFC) were less active in meditators than controls. We
also observed meditation-specific regional differences in activation patterns, such
as deactivation in the amygdala during Loving-Kindness. Finally, using DMN seed
regions, we observed distinct functional connectivity patterns in meditators that
differed from controls, and which were consistent across resting-state baseline and
meditation conditions. These results suggest that the neural
mechanisms underlying mindfulness training are associated
with differential activation and connectivity of the DMN. As
meditators also reported significantly less mind-wandering, which has been
previously associated with activity in the DMN, these results support the
hypothesis that alterations in the DMN are related to reduction in mind-wandering.
Finally, the consistency of connectivity across both meditation and baseline periods
suggests that meditation practice may transform the resting-state experience into
one that resembles a meditative state, and as such, is a more present-centered
default mode”.

Meditation experience is associated with differences in default mode network activity and connectivity

Meditation experience is associated with differences in default mode network activity and connectivity
Brewer JA et al. PNAS 2011 108 (50) 20254-20259



“The highest form of human intelligence is to witness
oneself without judgement”

Deepak Chopra

EGO = Edging God Out





“Relative to beginners, experienced meditators had weaker functional connectivity between DMN
regions involved in self-referential processing and emotional appraisal. In addition, experienced
meditators had increased connectivity between certain DMN regions (e.g. dorso-medial PFC and right

inferior parietal lobule), compared to beginner meditators. These findings suggest that
meditation training leads to functional connectivity changes
between core DMN regions possibly reflecting strengthened
present-moment awareness”.

Impact of meditation training on the default mode network during a restful state
Véronique A. Taylor et al. SCAN March 2012

http://scan.oxfordjournals.org.ezproxy1.library.arizona.edu/search?author1=V%2525C3%2525A9ronique+A.+Taylor&sortspec=date&submit=Submit


“Addictive drug use is often related to abnormal
functional organization in the users’ brain, which
leads to habitual hypersensitivity to drug-related cues
and ensures their compulsive patterns of drug-seeking
behavior. The brain circuits of memory and learning,
including the hippocampus, and cognitive control,
involving the dorsal anterior cingulate cortex, are
believed to be impaired in addiction. As a result,
under addiction, saliency value of drug-related cues
are enhanced, while inhibitory controls are weakened,
setting up the stage for an unrestrained cycle which
leads to compulsive drug-seeking without regard to its
negative consequences.”
Ning Ma et al. PLoS One 2011



Abnormal Brain Default-Mode
Network Functional
Connectivity in Drug Addicts
Ning Ma1#*, Ying Liu2#, Xian-Ming Fu3, Nan
Li1, Chang-Xin Wang2, Hao Zhang4, Ruo-Bing
Qian3, Hu-Sheng Xu1, Xiaoping Hu5, Da-Ren
Zhang1
CAS Key Laboratory of Brain Function and Disease, and School of
Life Sciences, University of Science and Technology of China,
Hefei, China,
PLoS One January 2011



Figure 2. Altered Functional Connectivity of the Default-Mode Network in Heroin Users.

Abnormal Brain Default-Mode Network Functional Connectivity in Drug Addicts
Ning Ma et al. PLos January 2011



“Taken together, the abnormality of functional
connectivity of the DMN we found in drug addicts
suggest drug addicts' altered functional
organization of the DMN, which may be implicated
in addiction-related increased memory
processing (hippocampus) and diminished
cognitive control (ACC and caudate) related to
attention and self-monitoring. These notions may
underlie the addicts' hypersensitivity to drug
related cues and weakened strength of cognitive
control.”

Ning Ma et al. PLoS One February 2011

i.e. Decreased Executive
Network Supervision and
Increased Saliency Sensitivity



Meditation-induced changes in high-frequency heart rate
variability predict smoking outcomes
Daniel J. Libby Frontiers Neuroscience.March 2012

http://www.frontiersin.org/Community/WhosWhoDetails.aspx?UID=45792&d=1&sname=DanielLibby&name=Science


Insula involvement in nicotine addiction and attentional processes. (A) Greater gray matter
density in smokers (n = 48) relative to matched controls in the left insula. (B) Increased
insula activity to smoking-related versus neutral cues is positively correlated with attention
to smoking-cues in an affective Stroop task. (C). Difference map and bar graph illustrating
enhanced BOLD deactivations in the insula under nicotine relative to placebo conditions
during a sustained attention task (RVIP) but not a sensorimotor control task in minimally
deprived (~ 3 h) smokers.







“Samsara and Nirvana have no other difference than that
between the moment of being unaware and being aware ...

Since we are not deluded by perception but by fixation,
Liberation naturally occurs when we recognize that fixed

thoughts are only mind grasping at its on empty
reflections.”

Padmasambhava - Liberation Through Seeing with Naked Awareness




