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Polyvagal theoryi® & fifi 22 H i

 an organizing principle to understand neural regulation of the autonomic
nervous system as a facilitator of social behavior
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 three neural circuits form of phylogenetically ordered response hierarchy
that regulates behavioral and autonomic agitation to 1) safe, 2) dangerous,
and 3) life-threatening environments
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 the state of the autonomic nervous system determines capacity for social
relationships
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Five physiological states; each linked with a specific biologically based
behavioral repertoire.
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1) Social engagement: A state dependent on a well-defined social engagement system. Promotes positive social
interactions, reduces psychological distance, and promotes a sense of safety.
2) Mobilization- fight/flight: This state supports fight and flight behaviors and requires an increase in metabolic
output.

3) Play: A blend of the above. Play is a hybrid state requiring features from both states of mobilization and social
engagement.

4) Immobilization- Life threat: characterized by a reduction of metabolic output and shutdown behaviors. Works fine
for reptiles but is potentially lethal in mammals.

5) Immobilization without fear: associated with prosocial and positive states that require a reduction of movement
without massive reduction of metabolic resources. Recruits pathways from the immobilization circuit; used during
nursing, childbirth, and reproductive behaviors, digestion and restoration processes.
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Three phylogenetic stages of neural development of the autonomic
nervous system
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stage I. Primitive unmyelinated Vagus (DVC)
BrExl, JRin ok Ik EML (DVO)
— immobilization — fainting, shut down, dissociation N&)j- &2, KM, HE

stage II. Sympathetic nervous system
B SR R G

flight fight behaviors — temper tantrumsi #d {117 A- < 2 B
stage III: myelinated mammalian vagus (VVC)
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- social communicationft 32 Y4 18
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— reciprocity b
— synchronicity of muscles, voices and facesHJLIA], 75 5 A TH] FLHY [F] 2044




Co — regulation
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a biological imperative;
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“the fittest may also be the gentlest, because survival often requires
mutual help and cooperation”.

“teia N NPT BE S sl AR, IO AEAFAEAE R 2 A S 1.

Dobzhansky, T , 1962, Mankind evolving. New Haven, CT,
Yale University press.
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Co — regulation; a biological
imperativedt [ — R AR

* the body needs to co — regulate bodily states through engagement with
others

« connectedness 1s the ability to mutually (synchronously and reciprocally)
regulate physiological and behavioral states.

e (Connectedness provides the neurobiological mechanism between social
behavior and both mental and physical health.

 Music, rhythms, synchronous & reciprocal movements bedrock of
connectedness and co-regulation.
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Trauma: chronic inability to co-regulate
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Always accompanied by shift in autonomic arousal

» Distorts social awareness

« Displaces social engagement behavior with defensive reactions
* Fight/flight

« Immobilization (dissociation)

« interferes with healthy reciprocal co-regulation, and genuine mutuality
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The face to heart connection: a critical

component of social engagement
MHEAFLBOHIER R : =2 5B EEHRE T

At birth mammals have bidirectional neural communication between the face of the
heart, which forms the core of the social engagement system

Metabolic demands, perceived danger, life stress, and illness retract the social
engagement system, resulting in a face that 1s not “social” and a physiological state
(removal of the vagal break on the heart) that promotes defensive behaviors).

The face reflects polyvagal state
Music and physical synchr
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The social engagement systemft =25 R4
observable deficits during mental and physical illness
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lack of vocal prosody i = = 5K #)43¢
poor eye contact and difficulties in social communication
MR R ol 72, A2 V) 3 PR A
blunted facial expressivity [H &5 2 15 15 £l

difficulties 1n state regulation (hypervigilance, anxiety,
distractibility, impulsivity, tantrums, dissociation and shutting
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difficulties listening, following verbal commands, speech and
language problems i &E5F L 3kay & WXE, UiiEAE S A
e

sound sensitivities X7 5 & B




Why 1s this 1mp0rtant‘7
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We can stimulate the pathways of

mutuality and reciprocity with the way
we move our voices, faces and bodies
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Heart Rate Variability (HRV)
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Images of Relative Health:Multiple Oscillators of an Excluded Subject
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Images of Dysregulation:Constraint Can LLead to Over-Reactions
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A) Subliminal processing
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Anterior Insula
i= -4

Controls>PTSD
X FE>PTSD

B) Supraliminal processing
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Posterior Insula/STG
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High HRV
= HRV
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e Coherence R —3 It

e Positive emotions FA A 5 2%
McCraty et al., 1995 Am. Jal Card

« Predicts resistance to stress THM 55 N ¥ i FEFT

Porges et al., 1996 Dev. Psychobiology
Katz & Gottman, 1997 J Clin Child Psychol
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Low HRV {[tHRV
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» Anxiety and depression £E & 5 fIEl
Carney et al., 1988 J Psychosom. Res.
McCraty et al, 2001 Bio. Psychol.
Rechlin et al. 1994 J. Affect. Dis.
Shibagaki & Furuya, 1997 Percep. Mot. Skills

* Predictor of mortality : Heart disease, cancer, etc.Tsuji

et al., 1994 Circulation; Dekker et al., 1997 Am. Jal. Epidem.; La Rovere et al.,
1998, Lancet




Prayer / Mantras
M b5 1

Spontaneous braathing Mantra Ave Maria
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Training

BREATHING RATE: TRAINING TIME: My Calm Beat
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Does yoga change HRV 1n Normals ?
Han &= B3R 1B H N B0 38R 2 {1 9

Mean Standard deviation 95% confidence F P value
interval

sd, pre sess 1 A12.777

- last available
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Yoga for PTSD
Hifnx PTSD &34 K97 44

Clinician Administered PTSD Scale (CAPS)

Re-expenencing
Symptoms

Baseline End Treatment Baseline End Treatment

Avoidance
Symptoms

Baseline End Treatment Baseline End Treatment

From: Clinical implications of neuroscience research in PTSD. van der Kolk BA,
Annals of the New York Academy of Science 1071:277-93, 2006.




fJ7Hl Pre-Treatment Post-Treatmentit/ )5 il 5 %2 {5 Pre-Post Change
Measure M ( SD ) M ( SD ) b t d
Total CAPS severity  Yoga 7394 ( 2083 ) 4948 ( 2516 ) Yoga 2445 *** _584 -1.07
Control 7666 ( 2083 ) 6349 ( 2548 ) Control 1317 = -3.§ .
GrpxTime -14.74 * -2 m
Des Yoga 1680 ( 999 ) 1411 ( 1089 ) Yoga 268 -1.89 -0.35
Control 1806 ( 1365 ) 1978 ( 1456 ) Confrol 1.72 0.74 :
GrpxTime -4.40 -1. m
IAS-TR Yoga 7366 ( 1420 ) 67.17 ( 1532) Yoga 649 * -240 -0.44
Control 6797 ( 1381 ) 6851 ( 17.17 ) Control 0.54 017
Grpx Time -7.03 -1.68 @
IAS-AD Yoga 7669 ( 1483 ) 6888 ( 1331 ) Yoga 781 * -326 -060
Control 7550 ( 1349 ) 6948 ( 1426 ) Confrol -6.02 * -206 -0.38
GrpxTime -1.79 -048 -0.09
*p<=.05 *p<. 01, p< 001, M= mean; SD = Standard Deviation; b = unstandardized regression
coefficient;, T = t-statistic; d = Cohen’s d; CAPS = Clinician Administered PTSD Scale; DES = Dissociative



Table 3. Outcomes Administered at Three Assessment Occasions
Descriptives Change Parameters
Pre-Treatment Mid-Treatment Post-Treatment Linear Change Gluadratic Change
Measure M ( SD ) M { SsD ) M ( SD ) b f d d
{ D) 5601 ( 2659 ) 5149 ( 2409 ) Yoga -6.84 " -3
( ) 50.96 : 2491 ) 6375 ( 26,81 ) Control -4 66 -1.
-0.

DTS Yoga E

A 325 052 79 B 0.11
Control .06 :

-0.29 B2 0.46
Grp x Time -5.07 g6 -0.10 : -0.34
BDI-l Yoga 2089 ( 1113 ) 1923 ( 1359 ) 1392 ; )} Yoga A9 = 3 -060 -057 1. -0.19
Control 2406 ( 1147 ) 1951 ( 1165 ) 1947 ( 1191 ) Control 2.29 244 039 078 a 0.20
Grp x Time 1. 014 -1.34 1./15 -0.28
p <05 " p< 01, p < 01, Abbreviations: M = mean; S0 = Standard Dewviation; b = unstandardized regression coefficient;
t = t-statistic; d = Cohen’s d; DTS = Davidson Trauma Scale; BDI-Il = Beck Depression Inventony-l1.
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Figure 1. Change in Davidson Trauma Scale (DTS) as a function of Group.
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DRGINAL ARTMILE

Effectiveness of an Extended Yoga Treatment
for Women with Chronic Posttraumatic Stress Disorder

Maggi Price, MA loseph Spinazeola, PhD Regina Musicars, ALM ™
Jenimifer Turmer, MA, ERYT. Michad Sivak PhD!?
David Emersan, ERYT." and Bessel van der Kolk, MD"

Alnsrast

Backgreund: Yoga has been foond io be an effective prstranmatic sress disorder (FTSD) reatment for a
variety of ranma s ivors, mdoding females wigh chromic PTSD.
Aiwa/ P s The corent sindy builds on extand research by examining an exiended rmma-sensitive yoga

imatment for women @il chromic FTSD. The siody smght o opfimize the resolis of 2 sestment prosoanl
examined in a recent randomized controlled thial with 2 shorer dorasion and witham assignment or moniEwng
of home pmctice.

Materizls and Methodn: The amthors examined a Mowesk maomasensitive ywoEgl tEamment in @ non
randomized single group meamant feasihi ity sidy for women with dhmomic teatmen tresisant PTSD (8 =9).
The aothors aamined PTSD and dissociation sympiom redoction over severa] assessment periods.

Reulty: The rneolis indicale that particpanss epeanenced =i gnificant redoctions m PTSD and i ssociative
sympomaialogy above and beyond similar treutmends of 2 shorer domtion.

Conclusions: The findings saggest $ui more imensive maome-sensifive yoga Sesment chancesized by
lomger durafion and infentiom] assgnment and momionng of home pracice may be more advaniagenns for
individmls with severe mnd chronic PTSI. The implications of the findings for fhe poiendially more sobstnsal

rale of yoga as & inervention fra soheet of adolix with chronic teatment-resisant FTSD ae discossed.
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PTSD {CAPS- clinical interview)

1l mopre-ix 1 wk. pre-tx Mid-tx 1wk, post-tx 2 mo. Post-tx

ASSCISMENT

FIG. 1. Change in Clinician Administered PTSD Scale
(CAPS). Esumates derived from the piecewise growth curve
model conducted to evaluate change in CAPS. x-Axis:
assessment; y-axis: PTSD (CAPS—-<clinical interview).
PTSD, posttraumatic stress disorder.
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FIG. 3. Change in dissociation. Estimates derived from Il
the HLM analysis conducted to evaluate change in Dis- g
socilative Experiences Scale (DES). x-Axis: assessment: v-
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« Having grown up obese and self-conscious it was wonderful to be able to
move gently

« [ felt much more in touch with my body
« [ learned to be able to focus and sense where my body was
« [ was able to go shopping and know what I needed.
« [ felt stronger and more balanced
* Connecting with my body
e Learning to focus
» [ have always hated my body and I
learned how to take care of it

KAASRE, A EREW, ALt a i bR
RO IRAL T 2 A % B CL B

RS T RENS B P IE B ) 9 B B 1k L
RAL LI0Y, RRER B A4
R, T

53 0 5 e

!

H—HWRECHWFE, Has TR e




“ Yoga is about looking inward, instead of outward, and listening to my body. A lot of my survival
has been geared around never doing those things”. “I have been refusing to listen to my body, which is
such an important part of who I am. I am so disconnected from my body when I cut it”.

“In the yoga class I tried just noticing the sensations in my body and I noticed that when we did that
pose where you thread one arm through the other and twist I felt like the pelvic part of my body was all
there was to me”.

“I slowly learned to just have my feelings, without being hijacked by them”. “Life is more
manageable: | am more attuned to my day and more present in the moment. I am more tolerant of
physical touch”. “My husband and I are enjoying watching movies cuddled together in bed, a huge step. I
finally can feel intimate with my husband”.
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Yoga Participants(n=6) Greater Than Control(n=2),
Post-Yoga Greater Than Pre-Yoga

Left Insula 7K &
Right Thalamus A7 Fr

Right Dorsomedial Prefrontal Cortex
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“Processing’” traumatic memories
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EMDR vs. fluoxetine vs. placebo
EMDR vs %G 7T vs 2257
RO1IMH58363

Bessel van der Kolk MD
Joseph Spinazzola PhD

James Hopper PhD
Margaret Blaustein, PhD
Elisabeth Hopper PhD
Deborah Korn PhD
Jose Hidalgo MD
William Simpson PhD

Jellica Markovic, Jeff Weir, Deborah Rozelle, Caren Swift,
Miriam Kissin, Dan Siskind







EMDR vs. fluoxetine vs. Placebo
EMDR vs # 7T vs Z R H

EMDR
i Praozac
= Placebo

R 2 it Sy 7 2
[ERyn; 2
gZgsbill

i Pre wry e Post 2 months 6 no follow
2/ L
6> H iV

CAPS Scores pre-treatment, Post treatment (12 wks), 2 month Follow- up and 6
month follow up B/ (12/&) , 2/1NAFeN AFE1h
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Good end-state function: CAPS score below 20
HIFRI4 KRBT I EERZS: CAPSTE 412080 |

o EMDR
B Fluox

HE 50 i ey v
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8 wks 16 wks 8 Months
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Positive end-state function(CAPS < 20)

A I 45 R BS D Re k% (CAPS<20)

c538888388

H Post
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child)LZ adult A
EMDR Rshpif
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child adult

Fluoxetine #7717




So, how does EMDR work?
A8 2, EMDR & Ui i 1 ?
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Pre/Post Changes by Treatment: V57T Al J5 BL 22
Script-Driven Trauma Memories (Averages of Both)

PSS e d s CREED

Percentage change in memory intensities

N 5 ) — V) —4= S5
N A JRB, =Ry
M Visual 0 Emotions O Sensations [ Overwhelmed B Sounds
F=542 F=2.69 F=475 F=75I F=2.78
p<.0l p=.08 p=.01 p< .01 p= .07
100
Tukey HSD
80
% p < 001
60 sl
* p<.05
40
20 *k * *%% vg Fluox.
0 NS NS * vs. Placebo !
-20
-40
R N |
-60 Y] 55
80 EMDR Fluoxetine Placebo
n=22 n=23 n=19
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