
A wee bit more 

Cardiovascular 

Psychophysiology 

éand thené

The SkeletomotorSystem



Announcements 2/29/16

üHappy Leap Day!

üElectricity test ïSee me about retake if needed

üLab: Get your scored data done by tomorrow!

ü3x5 time



Last sessionôs 3-by-5ôs (and other inquiries)
RE the aortic baroreceptor, how does its 

input to the glossopharyngeal nerve 

change when the idea isnôtto keep BP 

constant (e.g., rest Ÿ exercise).

ü Baroreceptors adapt to sustained

changes in arterial pressure. 

ü If arterial pressure suddenly falls 

when a person stands, the 

baroreceptor firing rate will 

decrease

ü After a period of time, however, 

the firing returns to near normal 

levels as the receptors adapt to 

the lower pressure. 

ü Thus long-term regulation of 

arterial pressure requires 

activation of other mechanisms 

(primarily hormonal and renal) to 

maintain normal blood pressure.

Figure and text from cvphysiology.com

GKT: Why donôt individuals have an OR to 

all alternatives, if spaced so far (~30 s) 

apart?  Wondering because cardiac and 

ERP ORs can occur in paradigms with 

much shorter ISIs.

In terms of a mechanistic perspective, why 

does resting HR change over time as a 

result of getting ñin shape?ò

CO = HR*SV

Why would an individual have a high 

resting heart rate?

Normal 60-90 at resté.

ü Not resting (too soon after 

moving)

ü Stimulants (coffee, nicotine)

ü Stressed

ü Fever/illness

ü Medication

ü Poor fitness

ü Smaller body size (smaller heart 

size)

Can you please explain vagal withdrawal 

and vagal augmentation and the difference 

between them?

How to measure baroreceptor/baroreflex?

ü BRS is defined as the change in 

interbeat interval (IBI) in 

milliseconds per unit change in 

BP. Change = ȹSystolic BP (ISI)

ü For example, when the BP rises 

by 10 mmHg and IBI increases by 

100 ms, BRS would be 

100/10 = 10 ms/mmHg. 

ü BP can be manipulated 

(pharmacologically, challenges) or 

can take advantage of normal 

fluctuations

ü BRS accounts for large proportion 

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

other mechanisms as well

Could you speak a little more about 

conditions under which RSA might be a 

problematic measure?

ü Rate and volume of respiration are possible 

confounds

ü Must examine to be sure differences in RSA cannot 

be accounted for by differences in rate (easy) or 

volume (difficult)

cf. Grossman et al. (1991) Psychophysiology, 28, 201-16.



Returning to last time



BP and Stress?



BP and Stress?

Å Significantly elevate BP during Video Game (VG)

Å Energy consumption during Video Game unaltered compared to Rest, and signiýcantly 

lower compared to Exercise!

Å ñComparing all measured parameters it can be said that the relation of blood pressure 

and energy consumption during VG might not be favorable.ò



Ballistocardiography



Measuring Vagal Influence

üDescending Vagal Influence slows HR

üRespiration interrupts this vagal influence

üThe size of periodic oscillations due to respiration can 
therefore index the strength of the Vagal influence

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

üConcerns over changes in rate, and to lesser extent depth

üSee special issue of Biological Psychology, 2007 for more 
in depth treatment of these issues and more!
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Cardiac Vagal Control and Modulation

üTwo Vagal Efferent Branches which terminate on SA Node 
(Porges 1995, 2003, 2007)

ü Reptilian ñDumbò: Dorsal Motor Nucleus

üMassive reduction in HR & conservation of oxygen. 

ü Dive reflex -- cold water on the face during breath hold

ü Phylogentically newer ñsmartò Vagus

ü Orginates from Nucleus Ambiguous

üModualtes influence to:

üPromote attentional engagement, emotional expression, and communication.  

üMobilizes organism to respond to environmental demands

üPhasicly withdraws inhibitory influence, increasing HR

üUpon removal of the environmental stressor, resumes its efferent signal

üSlowing heart rate

üAllows the organism to self-sooth

üThis polyvagal theory is not without its critics (e.g., Grossman 
& Taylor, 2007).



Bradycardia observed in a diving seal. Data adapted from R.S. Elsner (1998), 

courtesy of http://www.deeperblue.net/article.php/225



Porges, 2007



Tonic Vs Phasic
ü Tonic Level indexes capacity

ü Phasic change indexes actualization of that capacity

üAttention
ühigher vagal ñtoneò was associated with faster reaction 

time to a task requiring sustained attention 

üHyperactive kids treated with Ritalin (Porges, Walter, Korb, & 

Sprague, 1975).
üattentional skills improved 

üappropriate task-related suppression of heart rate variability was 
observed while performing the task requiring sustained attention 

üEmotion
üBeauchaine (2001): 
ülow baseline vagal ñtoneò is related to negative emotional traits 

ühigh vagal withdrawal is related to negative emotional states



Task-related and Emotion-related modulation
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Vagal Control and Defensive Coping



Individual Differences in Cardiac Vagal 

Control (aka ñTrait Vagal Toneò)
ü Infants
üVarious sick infants have lower vagal tone (Respiratory 

Distress Syndrome, Hydrocephalic)

üInfants with higher vagal tone (Porges, various years)
üMore emotionally reactive (both + & -)

üMore responsive to environmental stimuli (behaviorally and 
physiologically)

ü Anxiety Disorders
üLower Vagal Tone in GAD (Thayer et al., 1996)

üLower Vagal Tone in Panic Disorder (Friedman & Thayer, 
1998)

üDepression
üDepression characterized by lower Vagal tone?

üState dependent? (Chambers & Allen, 2002)







Change in Vagal Tone
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Can Vagal Control predict development of 

anxiety following stressors?

Kogan, Allen, Weihs (2012) 

Biological Psychology



Trait Vagal Tone as Moderator of Response following Bereavement
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Intervention Group Control Group

ü Bereavement as a period of cardiovascular risk

ü Disclosure as an intervention for Bereavement (OôConnor, Allen, Kaszniak, 2005)

ü Overall, all folks get better, but no differential impact of intervention

ü BUTé  Vagal Tone as moderator





Orienting, Attention, and Defense



SCR (by contrast)



OR Vs DR



Electromygraphy



Why Record EMG?
üFacial Musculature rich; emotional 

expressions; a ñleaky channel of expressionò

üStartle blink as a probe for affective valence

üMuscle tension in disorders and stress

üRecord ñpre-behavioralò motor output

üFacial Expressions

üHuman Performance (e.gincorrect channel EMG 

in forced-choice RT task)



The Expressive Face

üClip 1

üClip 2

ekman_anger_qt_hi.mov
ekman_fear_qt_hi.mov


Striated Muscle
üLarge number of muscle fibers arranged in 

parallel

üñStriatedò reflects that these fibers actually 
comprise smaller fibrils

üFibrils have repeating cross striations (Z-lines)

üFibrils plus tissue between = Sarcomeres



Striated Muscle


