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Announcement2/29/16

U Happy Leap Day!

U Electricitytesti See me about retake If needec
U Lab: Get your scored data done by tomorrow!
U 3x5time
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. Baroreceptors adapt to sustalned
- hanges in arterial pressure.

QA N o

RS is defined as the change In
terbeat interval (1BI) in
illiseconds per unit change in

i Rate and volume of respiration are possible P. Change = gpSystolic BP _(lSl)
confounds or example, when the BP rises

Could you speak a little more about
conditions under which RSA might be a
problematic measure?

i Must examine to be sure differences in RSA cannot ; 10 mmHg and IBI increases by
be accounted for by differences in rate (easy) or )0 ms. BRS would be

volume (difficult)

00/ 1 Oms/mmHgO

cf. Grossman et al. (1991) Psychophysiology, 28, 201-16. P can be manipulated

(pharmacologically, challenges) or

can take advantage of normal

fluctuations

BRS accounts for large proportion

of RSA (r~=.8), suggesting some

other mechanisms as well

~ -




Returning to last time



BP and Stress?

Psvchaphysiology, 45 (2008), 327-332. Blackwell Publishing Inc. Printed in the USA.
Copyright @ 2007 Society for Psychophysiological Research
D300 1020110 1469-8086. 2007 (0632 x

Cardiovascular effects in adolescents while they are
playing video games: A potential health risk factor?

PETER BORUSIAK.* ANASTASIOS BOUIKIDIS," RUDIGER LIERSCH." AND
JARROD B. RUSSELL"

*Zentrum fiir Kinder- und Jugendmedizin, Helios Klintkum Wuppertal, Wuppertal, Germany
b Zentrum fiir Kinder- und Jugendmedizin, Evangelisches Krankenhaus Oberhausen, Oberhausen, Germany
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Fig 1. Study design {B51, RS2 = resting phass 1 and 2; P1, P2 =video game phase 1 and 2; arrows indicating blood pressure
measurng)



BP and Stress?
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Fig 2. Mean values and 5D of cardiovascular parameters dunng resting state and video game

Differences were significant for heart rate (HR), systolic (SBP) and diastolic blood pressure (DBP) comparing
resting phases and game phases. No significant differences could be found comparing RS1 vs. RS2 and P1 vs. P2
(RS51, RS2 = resting phase 1 and 2: P1, P2 = video game phase 1 and 2).

A Significantly elevate BP during Video Game (VG)

A Energy consumption during Video Game unaltered compared to Rest,ands i gni y c a |
lower compared to Exercise!

A A Co mp aall measyred parameters it can be said that the relation of blood pressure
and energy consumption during VG might not be favorable. 0



Ballistocardiography




Measuring Vagal Influence

U Descending Vagal Influence slows HR
U Respiration interrupts this vagal influence

U The size of periodic oscillations due to respiration ca
therefore index the strength of the Vagal influence

U Note, however, that under some circumstances, there can
be dissociation between RSA and presumed central cardie
vagal efferent activity (cf., Grossman & Taylor, 2007)

U Concerns over changes in rate, and to lesser extent depth

U See special issue Biological Psychology2007 for more
In depth treatment of these issues and more!
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PNN50 10.8
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RSA 5.3
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Metrics output by CMetX, with notes concerning computation

Metrics of rate, which are influenced by both parasympathetic (PNS)
and sympathetic (SNS) infuences
Mean interbeat interval (IBI), calculated as simple average of IBIs
Mean heart rate (HR), calculated as the average of the rate-transformed
IBIs, not as the rate-transformation of the average IBI
Metrics summarizing total heart rate variability, which are influenced by
both SNS and PNS
Heart rate variability (HRV), operationalized as the natural log of the
variance of the IBI time series
Standard deviation of IBI series (SDNN); NN in the acronym SDNN
is the abbreviation for “‘normal-to-normal intervals,” which is the
artitact-free IBI series
Root mean square of successive differences between IBIs (RMSSD)
Putative sympathetic metric
A cardiac sympathetic index (CSI; Toichi et al. (1997), see Fig. 1)*
Putative parasympathetic metrics
Mean absolute successive IBI difference (MSD)
Proportion of consecutive IBI ditfferences =50 ms (pnn30)
Respiratory sinus arrhythmia (RSA), defined as natural log of band-
limited (.12—40 Hz) variance of IBI time series
A cardiac vagal index (CVI; Toichi et al. (1997), see Fig. 1)*




Cardiac Vagal Control and Modulation

U Two Vagal Efferent Branches which terminate on SA Node
(Porges 1995, 2003, 2007)
U Reptilian ADumboOoO: Dor s al Mot or
U Massive reduction in HR & conservation of oxygen.
u Dive reflex-- cold water on the face during breath hold

U4 Phyl ogentically newer Asmarto V
U Orginates from Nucleus Ambiguous
U Modualtes influence to:
U Promote attentional engagement, emotional expression, and communication.

U Mobilizes organism to respond to environmental demands
U Phasicly withdraws inhibitory influence, increasing HR
U Upon removal of the environmental stressor, resumes its efferent signal
U Slowing heart rate
U Allows the organism to seooth

U This polyvagal theory is not without its critics (e.g., Grossman
& Taylor, 2007).
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Bradycardia observed in a diving sdaata adapted from R.S. Elsner (1998),
courtesy of http://www.deeperblue.net/article.php/225




ANS Component Behavioral Function Lower motor
neurons

Myelinated vagus Social communication, | Nucleus ambiguus
(veniral vagal complex) | self-soothing and
calming, inhibit “arousal”

Sympathetic- Mobilization (active Spinal cord
adrenal system avoidance)

Unmeyelinated Immobilization (death Dorsal motor
vagus feigning, passive nucleus of the
(dorsal vagal complex) | avoidance) vagus

Fig. 1. Phvlogenetic stages of the polyvagal theory,

Porges, 2007



Tonic Vs Phasic
U Tonic Level indexes capacity

U Phasic change indexes actualization of that capacity

U Attention

Uhigher vagal Atoneo was as
time to a task requiring sustained attention

u Hyperactive kids treated with Ritalipbrges, walter, Korb, &
Sprague, 1975)
U attentional skills improved
U appropriate taskelated suppression of heart rate variability was
observed while performing the task requiring sustained attention

U Emotion

U Beauchaine (2001):

Ul ow baseline vagal Atoneo I S
U high vagal withdrawal is related to negative emotional states



Taskrelated and Emotierelated modulation
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Movius & Allen, 2005




Vagal Control and Defensive Coping
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Movius & Allen, 2005



Individual Differences in Cardiac Vagal

Control (aka nTr a

U Infants

U Various sick infants have lower vagal tone (Respiratory
Distress Syndrome, Hydrocephalic)

U Infants with higher vagal ton®¢rgesvarious years)
U More emotionally reactive (both + &

U More responsive to environmental stimuli (behaviorally and
physiologically)

U Anxiety Disorders

U Lower Vagal Tone in GADThayer et al., 1996

U Lower Vagal Tone in Panic Disordédfr(edman & Thayer,
1999

U Depression

U Depression characterized by lower Vagal tone?
U StatedependentX@hambers & Allen, 2002




BIOL PSYCHIATRY 259
1996;39:255-266
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Figure 1. Power in the high frequency (respiratory) component

of heart period variability in GAD patients and controls during
relaxation and worry.




Table 1
Significant contrasts among panickers, blood phobics, and controls

Variable

Panic (mean,
5D

Blood phobic

(mean, 5.10.)

Control (mean.

$.D.)

T ratio, df, p value

IBI (ms)

VAR (ms?)

MSD (ms)

HF power (ms?
Hz— 1)

T61.8 (141.0)

3942 (4009)

44.4 (31.2)

991 (1225)

837.1 (92.4)

4334 (2663)

55.6 (22.7)

1385 (1073)

1.3 (1.8)

905.2 (132.5)

6112 (4563)

71.4 (32.1)

2239 (1911)

1.0 (1.5)

P<B 4.59 (215)
p<0.001

P<C 7.65 (214)
p<0.001

B<C 4.30 (207)
p<0.001

P<C 3.70 (214)
p<0.001

B<C 3.44 (207)
p<0.001

P=B N.S.
P<B 3.05 (215)
p<0.001

P<C 634 (214)
p<0.001

B<C 4.11 (207)
p<0.001

P<B 2.49 (212)
p<0.01

P<C 5.67 (212)
p<0.001

B<C 3.90 (203)
p<0.001

P<B 2.41 (209)
p<0.005

P<C 3.64 (203)
p<0.001

B=C N.S.

P, panic; B, blood phobic: C. control.
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Change in Vagal Tone

Chambers and Allen (200Psychophysiology



Can Vagal Control predict development

anxiety following stressors?
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Fig. 1. Effect of the interaction between RSA adjusted for age and Time since initial
assessment on TMAS over a 1-year period. Although RSA is a continuous variable,
for illustrative purposes, its effect on TMAS is plotted at £1 SD from the mean. Error
bars represent standard errors. RSA: respiratory sinus arrhythmia; SD: standard

Kogan, Allen, Weihs (2012)
deviation; TMAS: Taylor Manifest Anxiety Scale. Biological Psychology



Trait Vagal Tone as Moderator of Response following Bereaveme

Bereavement as a period of cardiovascular risk

Di scl osure as an i nter vent iKasaniak2005
Overall, all folks get better, but no differential impact of intervention

BUT e Vagal Tone as moder ator
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Figure 1. Scatterplot, prediction line, and prediction equation for the
relationship between respiratory sinus arrhythmia (log of the variance of
the band-limited [12-40 Hz] IBI series) and depression score
(residualized on baseline depression score), for the disclosure group
(top panel) and the control group (bottom panel). Negative depression
score represents improvement from baseline to follow-up.
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Respiratory Sinus Arrhythmia

Figure 2. Scatterplot, prediction line, and prediction equation for the
relationship between respiratory sinus arrhythmia (log of the variance of
the band-limited [.12—40 Hz] IBI series) and physical health complaint
score (residualized on baseline physical health complaints score) for the
disclosure group (top panel) and the control group (bottom panel).
Megative physical health complaint score represents improvement from
baseline to follow-up.



Orienting, Attention, and Defense
' Emotional reactivity

O Pleasant --—--Neutral R Unpleasant

Heart rate




SCR (by contrast)
Emotional reactivity

O Pleasant ----—-Neutral R Unpleasant

Skin conductance
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RESPONSE AMPLITUDE
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Electromygraphy



Why Record EMG?

U Facial Musculature rich; emotional
expressions; a nl eak)

U Startle blink as a probe for affective valence
U Muscle tension in disorders and stress

U Recordeimmamwve or al o mot
U Facial Expressions

U Human Performance(gincorrect channel EMG
In forcedchoice RT task)



The Expressive Face

U Clip 1l
U Clip 2



ekman_anger_qt_hi.mov
ekman_fear_qt_hi.mov

Striated Muscle

U Large number of muscle fibers arranged Iin
parallel

UNS
com
U Fi
U Fi

tri1 atedo refl ect s
orise smaller fibrils

orils have repeating cross striationslifzes)

orils plus tissue betweenSarcomeres



Striated Muscle



