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WHAT ARE THE PRIMARY IMPEDIMENTS TO
| ‘ “"LIFELONG HEALTH AND WELLBEING™?
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Chronic Stress, Depression and the Stress System
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Pathways Linking Stress, Inflammation and Depression
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Pathways Linking Stress, Inflammation and Depression
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WY G OES SICKNESS EXIS T

Sickness causes physical and behavioral changes
that have promoted overall survival in animals for
millions of years. Sickness makes the body

inhospitable to microbes and aids in tissue repair.

Consider fever:

Higher body temperature promotes microbial death.

Blocking fever markedly increases mortality after infection
in reptiles and mammals.

When infected, reptiles will crawl to hot places to give
themselves a fever. If this behavior is blocked, mortality increases

Induction of fever with malaria was the first effective
treatment for syphilis.

Blocking fever has been shown to prolong viral infections in humans.
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How Do We Know Stress Activates Inflammation?

Psychosocial Stress Test




Depression is Associated with Elevated Body
Temperature in Medically Healthy Patients
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How Do We Know Stress Activates Inflammation?




Psychosocial Stress Activates Inflammation: Effect of Depression

—+— Medically Health Men WITHOUT Major Depression (n =13)

—eo— Medically Health Men WITH Major Depression (n = 14)
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Inflammation as a Link Between Stress, Depression and lliness
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Lowering Normal hs-CRP Reduces Risk of Future Cardiovascular Events

A Primary End Point
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HYPOTHESIS:

Any strategy that reduces
inflammatory responses to
psychosocial stress should
provide protection against

the development of depression
and many other stress-related
medical conditions.

But what strategy?




Positive Social Connectivity Associated with Reduced Inflammation
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1 {low) 2 3 4 (high) r
Men Model 1 415 (0-36) 410 (0-25) 368 (0-27) 343 (0-33)  0-0001
IL-6 (pg/ml) Model 2 301 (0:36) 399 (0-25) 361 (0-29) 343 (0:33)  0-002
Model 3 3-85 (0:38) 307 (0-27) 359 (0-28) 352 (0-35) 0403
Women Model I 398 (0-27) 351 (0200 345 (0-18) 347 (0:22y 003
IL-6 (pg/ml) Model 2 367 (027) 336 (0200 342 (0-18) 346 (0:22y 046
Model 3 3-64 (0-28) 333 (0-21) 343 (0-19) 338 (0:23)  0-39
Men Model 1 3-82 (0:37) 372 (0-41) 330 (0-44) 33T (054 008
CRP (mgl) Model 2 323 (0:537) 345 (0-40) 310 (0-44) 313 (0-53y 03]
Model 3 3-18 (0-62) 341 (0-43) 300 (0-46) 334 (:57y 096
Women Model 1 485 (0:39) 469 (0-29) 474 (0-26) 479 ((:32y 099
CRP (mgl) Model 2 392 (0-37) 388 (0-2T) 412 (024) 416 (0-30y 027
Model 3 390 (0-38) 386 (0-28) 415 (0-26) 421 (0:31y  0-20

Social Networks Index =1 means nofvery few social networks; =4 means many social networks.
Model 1 adjusted for age.

Model 2 adjusted for age, smoking, systolic blood pressure, total: HDL cholesterol ratio, body
mass index, lipid-lowering medication, antihypertensive medication, diabetes, and prevalent
cardiovascular disease.

Model 3 adjusted for all factors in Model 2 + depression and education.



Why Study Compassion Meditation in Particular?
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Compassion Meditation Protocol Developed by LTN, PhD

Week 1 | Developing Attention and Stability of Mind

Introduction of basic meditation techniques for focusing attention for increasingly
longer periods of time. These techniques are included in the practice of all
subsequent compassion meditation components.

Week 2 | Developing Compassion for Oneself through Mindfulness of Sensations,

Feelings and Emotions_Introduction of techniques to develop awareness of how
thoughts and actions contribute to subjective experiences of happiness or suffering,
and techniques to increase identification of habitual, conditioned reactions.

Week 3 | Cultivating Equanimity and Appreciation

Introducing practices designed to challenge unexamined thoughts and feelings
determining categories of friend, enemy and stranger; introducing the perspective
that all persons are all alike in wanting to be happy, and appreciating others for the
ways they benefit us.

Week 4 | Developing Affection and Empathy

Techniques will be presented for developing undifferentiated affection for others,
based on the many ways that others benefit us each day. The meditators will be
introduced to the concept of empathy for others: identifying with their happiness and
suffering alike.

Week 5 | Wishing and Aspirational Compassion

Using the concepts of appreciation and empathy as a starting point, the meditator will
be guided toward the first stages of compassion: the wish that all beings might be
happy and free of suffering, and the aspiration to help them achieve that.

Week 6 | Active Compassion for Others

The meditation training culminates in the generation of active compassion: practices
introduced to develop a determination to work actively to alleviate the suffering of
others. When this training is successful, this state of mind becomes ingrained and
spontaneous.
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Effect of Compassion Meditation on Inflammatory,
Neuroendocrine and Behavioral Responses to Psychosocial Stress

STUDY HYPOTHESES:

1. Randomization to six weeks of training in compassion
meditation will reduce interleukin (IL)-6, cortisol and
behavioral distress responses to a standardized laboratory
psychosocial stressor (Trier Social Stress Test [TSST]) in
medically-healthy young adults when compared to randomization
to a health discussion control group.

2. In participants randomized to compassion meditation training,
amount of meditation practice during the study will be associated
with inflammatory, neuroendocrine and behavioral responses
to the TSST.
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Distribution of Meditation Practice Exposure in Compassion Group
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Evidence for a “Dose-Response” Relationship Between Amount
of Meditation Practice and IL-6 and POMS Responses to the TSST
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Effect of Meditation Practice on IL-6 Responses
to the TSST when Compared to Control Subjects
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Effect of Meditation Practice on Distress Responses
to the TSST when Compared to Control Subjects
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Relationship of Meditation “Dosage”
Review of Recent Publications

PRACTICE EFFECT

and Outcomes:

NO PRACTICE EFFECT

EEG in advanced practitioners prior
to and during open compassion
Meditation but unbalanced groups
(Lutz et al., 2004)

Improved antibody responses
and greater left EEG in MBSR
vs. wait list
(Davidson et al., 2003)

No main effect of group, but practice
associated with feeling rested in CA
patients
(Shapiro et al., 2003)

QOL, mood, stress and
immune parameters with
MBSR but no control condition
(Carlson et al., 2003)

No main effect of group but practice
associated with reduced distress
increased well-being in RA patients
(Pradhan et al., 2007)

Reduced stress, cortisol and
cytokines with long-term
MBSR but no control condition
(Carlson et al., 2003 and 2007)

Improvement in stress, symptoms and

well-being in healthy controls taught anxiety, well-being, mindfulness

MBSR but no control condition MBSR but no control condition
(Carmody et al., 2007) (Shapiro et al., 2007)

Improved stress, negative affect,

=== High mean practice === |Low mean practice
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Do Physiologic and Behavioral Responses to Psychosocial Stress
Predict Subsequent Compassion Meditation Practice Time

STUDY HYPOTHESES:

1. Behavioral distress and physiological (cortisol, IL-6) responses
to a TSST will not predict subsequent engagement with a
compassion meditation training program, as measured by amount
of weekly meditation practice time.

2. High practice time meditators who received a TSST after training
will show lower IL-6 and distress responses to the TSST than will
high practice time meditators who received a TSST prior to
meditation training. No differences in TSST responses will be seen
in low practice time meditators who received a TSST either
prior to or upon completion of training.
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6 Weeks

Randomized to
Compassion
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Degree of Engagement in Pre- and Post Training TSST Practice Groups
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High Practice Time Meditators Who Undergo TSST After Training
Have Reduced IL-6 Responses to the Stressor
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High Practice Time Meditators Who Undergo TSST After Training
Show Faster Cortisol Recovery from the Stressor
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High Practice Time Meditators Who Undergo TSST After Training
Have Reduced POMS Distress Responses to the Stressor
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PREDICTIVE
HEALTH
INSTITUTE

SCREENING

Males/females age 25-65
Medically healthy
No current MDD
No history of Schiz/BPDI
No curent. substance abuse
No current psych treatment
No prohibited medications
No current/past meditation

Pre-
Assess

random.

Eligible

Post-
Assess

INTERVENTION

Compassion (n=120)

THE CALM STUDY

Follow-up Assessments
Every 6 months (4 total)

FOLLOW-UP

Mindful Attention (n=120)

A\ 4

Subjects:
(N=385)

Stratify By:
Depressive Symptoms

Control Group (n=145)
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Cyberball Social exclusion fMRI
Trier Social Stress Test (TSST)
Behavioral/physical health assess.
RIT attentional assess.
Vascular fx/oxidative assess.
at rest and after stress

Behavioral/physical health assess.
(Vascular fx/oxidative assess.
at rest and after stress
RIT attentional assess.
final assessment only)




Reduced CNS Danger System Activation, Oxidative Stress and Inflammation

Physical Vitality Life Satisfaction Supportive Relationships
Good Exercise Capacity Eudaemonia Social Integration
Mental Acuity Tolerance/Forgiveness Altruistic Behavior
Normal Body Weight Perception of Generative Activity
Limited Substance Use Opportunity Prosocial/Creative Goals

\ greslence /

Conflictual Relationships Depression Vascular Disease
Social Isolation Anxiety Metabolic Dysregulation
Self-centered Behavior Anger/Hostility (Diabetes, Obesity)
Exploitative Pursuits Chronic Perception Cancer
Materialistic/Status Centered Of Threat Cognitive Decline
Goals Substance Abuse

Increased CNS Danger System Activation, Oxidative Stress and Inflammation
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