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Meditation practices may impact physiological pathways that are modulated by stress and relevant to disease and populations whose culturalMeditation practices may impact physiological pathways that are modulated by stress and relevant to disease, and populations whose cultural 
include regular meditation practice may be more resilient to chronic psychosocial stress challenge Increasing evidence suggests that meditatioinclude regular meditation practice may be more resilient to chronic psychosocial stress challenge. Increasing evidence suggests that meditatio
impact immune processes relevant to emotional and physical health. For example, our group has reported that the practice of a Tibetan Buddhimpact immune processes relevant to emotional and physical health. For example, our group has reported that the practice of a Tibetan Buddh
compassion meditation technique was associated with reduced innate immune responses to a standardized laboratory psychosocial stressor acompassion meditation technique was associated with reduced innate immune responses to a standardized laboratory psychosocial stressor a
meditation training. Specifically, although we found no effect of group assignment (compassion meditation vs. health discussion control group) g p y, g g p g ( p g p)
immune neuroendocrine (plasma cortisol) or distress responses to the TSST within the compassion meditation group total amount of practiceimmune, neuroendocrine (plasma cortisol) or distress responses to the TSST, within the compassion meditation group total amount of practice 
d i th t d i t d ith d d i t i ( l i t l ki [IL] 6) d di t Whil th lt iduring the study was associated with reduced innate immune (plasma interleukin [IL]-6) and distress responses.  While these results are consi
the possibility that engagement with compassion meditation reduced inflammatory and distress responses to the TSST the lack of a main effecthe possibility that engagement with compassion meditation reduced inflammatory and distress responses to the TSST, the lack of a main effec
group assignment combined with the fact that practice time cannot be randomized in advance raises the specter of reverse causation Thusgroup assignment, combined with the fact that practice time cannot be randomized in advance, raises the specter of reverse causation. Thus, 
associations between practice time and TSST outcomes may have reflected the fact that participants with reduced stress responses were moreassociations between practice time and TSST outcomes may have reflected the fact that participants with reduced stress responses were more
practice compassion meditation during the study period rather than that meditation practice reduced stress responses To further clarify this impractice compassion meditation during the study period, rather than that meditation practice reduced stress responses. To further clarify this im
issue, in the current study we recruited an independent sample of medically healthy young adults and examined whether innate immune, , y p p y y y g ,
neuroendocrine and behavioral responses to a TSST conducted prior to compassion meditation training predicted subsequent amount of medneuroendocrine and behavioral responses to a TSST conducted prior to compassion meditation training predicted subsequent amount of med

ti tipractice time.

M th d C i di ti t i i t lMethods Compassion mediation training protocol
Participants Week 1: Developing basic concentration and mental stability Participants are taug

p g p
Participants 
Thirty individuals (12 women/18 men) signed consent and were

Week 1: Developing basic concentration and mental stability. Participants are taug
basic attentional meditation practice (i e shamatha) by using the breath as the objThirty individuals (12 women/18 men) signed consent and were basic attentional meditation practice (i.e. shamatha) by using the breath as the obj

enrolled in the study. All participants were recruited from an focus.  y p p
introductory health education class at Emory University. Inclusionintroductory health education class at Emory University. Inclusion 
and exclusion criteria were identical to our initial study (see Week 2: Introduction of mindfulness practice (i e vipassana) Participants are instand exclusion criteria were identical to our initial study (see 

i t i thi i ) d i l d d b i di ll
Week 2: Introduction of mindfulness practice (i.e. vipassana). Participants are inst
i th t h i f j d t l b ti f th f th ht d bcompanion poster in this session) and included being medically in the techniques of non-judgmental observation of the processes of thought and b

healthy, with no active psychiatric illness. Participants were sensation.   y, p y p
excluded for active psychiatric treatment (includingexcluded for active psychiatric treatment (including 
psychotherapy/counseling) or for a score ≥ 30 on the Inventory of Week 3: Concentrative and mindfulness techniques are used to explore universalpsychotherapy/counseling) or for a score ≥ 30 on the Inventory of 
D i S t S lf R t (IDS SR) i t t ith

Week 3: Concentrative and mindfulness techniques are used to explore universal 
d i f h i d i h t id ff i l d t d th tiDepressive Symptoms—Self Report (IDS-SR), consistent with desires for happiness and wishes to avoid suffering as a prelude toward the practi

moderate to severe depression. Participants were free of developing compassion for the self.   p p
psychotropic medications or other medications that might impact

p g p
psychotropic medications or other medications that might impact 
physiological responses to the psychosocial stress test All Week 4: Meditation is continued on the thought that the self shares with all peoplephysiological responses to the psychosocial stress test. All 

f
Week 4: Meditation is continued on the thought that the self shares with all people
d i f h i d i h t id ff i ll th t l t tt iparticipants provided written informed consent, and all study  desire for happiness and a wish to avoid suffering, as well as the struggle to attain

procedures were a priori approved by the Emory IRB. goals. Participants are instructed to expand upon this awareness to examine theprocedures were a priori approved by the Emory IRB. 
Overview of Study Procedures

goals. Participants are instructed to expand upon this awareness to examine the 
contingent and changeable nature of the distinctions between “friends” and “enemOverview of Study Procedures 

Th t t d d d i i t 2008 Th
contingent and changeable nature of the distinctions between friends  and enem
with the goal of generating a felt sense that instinctive emotional responses to otheThe current study occurred during spring semester 2008. The with the goal of generating a felt sense that instinctive emotional responses to othe

Trier Social Stress Test (TSST) protocol for the current study was not reflect reality.   ( ) p y
identical to the one employed in our initial study (see companion

y
identical to the one employed in our initial study (see companion 
poster in this session) except that subjects spent the night in the Week 5: Meditative reflection is conducted on the disadvantages of selfishness anposter in this session), except that subjects spent the night in the 
Atl t Cli i l d T l ti l S i I tit t ( h ll

Week 5: Meditative reflection is conducted on the disadvantages of selfishness an
t d ttit d d th d t f id i th lf f th P ti iAtlanta Clinical and Translational Science Institute (where all centered attitude and the advantages of considering the welfare of others. Particip

TSSTs were performed to stabilize sleep wake times). The TSST guided through meditative techniques aimed at generating compassionate emotionp p )
consists of a public speaking task followed by a mental arithmetic

g g q g g p
cognitions for those emotionally close to themconsists of a public speaking task followed by a mental arithmetic 

task As before TSSTs were conducted between 2 and 5 PM
cognitions for those emotionally close to them.  

task.  As before, TSSTs were conducted between 2 and 5 PM. 
Wh th ti t d h d l t d th TSST W k 6 M dit ti i d t tt ti t t i t ti tWhen the entire study group had completed the TSST, Week 6: Meditation aimed at attempting to generate compassionate emotions not 
participants entered a 6-week compassion meditation training friends, but also for strangers and people participants do not like is practiced. Instrpa c pa s e e ed a 6 ee co pass o ed a o a g
protocol identical to the one employed in our initial compassion

, g p p p p p
are given for how to continue this practice “at home” following the completion of thprotocol identical to the one employed in our initial compassion 

meditation study including use of the same teacher (study
are given for how to continue this practice at home  following the completion of th

meditation study, including use of the same teacher (study 
investigator L.T.N.) and at-home practice CD. A-home practice g ) p p
time was recorded within 48 hours of its occurrence via a securetime was recorded within 48 hours of its occurrence via a secure 
internet site Details about the compassion meditation instruction 1 M di ti ti ti t diff t b t ti iinternet site. Details about the compassion meditation instruction 

t l h t i ht
1. Mediation practice time was not different between participan

protocol are show at right. who underwent compassion mediation training before or aftDependent Variables who underwent compassion mediation training before or aft
h i l t h llp

During the TSST blood (7 ml) was collected from an indwelling psychosocial stressor challenge. During the TSST blood (7 ml) was collected from an indwelling 
venous catheter prior to initiation of the public speaking stressorvenous catheter prior to initiation of the public speaking stressor 
(T0) d 15 30 45 60 75 d 90 i t ft t i iti ti(T0) and 15, 30, 45, 60, 75 and 90 minutes after stressor initiation TSST prior to TSST after
into chilled EDTA-coated monovettes and centrifuged 
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general distress was calculated by summing scores on the ra
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general distress was calculated by summing scores on the 
tension anxiety depression dejection anger hostility fatigue 0
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practiceinertia, and confusion-bewilderment subscales and subtracting practice practice practice practice

scores on the vigor-activity subscale. * D t i thi l f i t d bg y
Data gathered in the current study (ie “TSST prior to meditation * Data in this panel are from a prior study by our Data gathered in the current study (ie TSST prior to meditation 
training”) are compared here directly to observations collected group (see companion poster in this session)training ) are compared here directly to observations collected 
f i t d (“TSST ft dit ti t i i ”)

g p ( p p )

from our previous study (“TSST after meditation training”).

B h i l R t P h i lBehavioral Responses to PsychosocialBehavioral Responses to Psychosocial p y
i M dit ti P ti Tiompassion Meditation Practice Timeompassion Meditation Practice Timep

resa I Sivilli BAc; Michael J Issa BSa; Steven P Cole PhDd;resa I. Sivilli, BAc; Michael J. Issa, BSa; Steven P. Cole, PhDd; , ; , ; , ;
Ch l L R i MDCharles L Raison MDa Charles L. Raison, MD

aa

Cancer Institute; b Emory-Tibet Partnership, Department of Religion, Emory College; c Collaborative forCancer Institute; Emory Tibet Partnership, Department of Religion, Emory College; Collaborative for 
Inc ; e Department of Health Physical Education & Dance Emory CollegeInc.; e Department of Health, Physical Education & Dance, Emory College
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on may Results and Conclusions2.  Cortisol responses to psychosocial stress were not different 
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between participants who went on to practice compassion
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after 1. Innate immune, cortisol, and mediation above the median practice time (high practice group) vs. after behavioral responses to the TSST doparticipants who went on to practice below the median (low practiceon innate behavioral responses to the TSST do 
t di t b t i

participants who went on to practice below the median (low practice 
) (l ft l)time not predict subsequent compassion group) (left panel).time 

t t ith mediation practice timestent with mediation practice time.
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2. These resultsThese results strengthen theTSST prior to TSST after 2. These results These results strengthen the 
hypothesis that the association
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3. The current study strengthens findings y g g
from our initial work by supporting thefrom our initial work by supporting the 
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t 4 Emotional responses to psychosocial stress challenge did notnts 4.  Emotional responses to psychosocial stress challenge did not 
diff b t hi h ti d l ti her differ between high practice and low practice groups when er g p p g p
meditation training was completed after stress testing (left panel)meditation training was completed after stress testing (left panel).
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