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General Issues 

Definition 
Scope
Problems of inference
Problems and Prospects for the field



Definition
Darrow (1964): 

the science which concerns physiological activities which 
underlie or relate to psychic events 

Cacioppo Tassinary & Berntson (2000): 
the scientific study of social, psychological, and behavioral 
phenomena as related to and revealed through physiological 
principles and events in functional organisms 

Allen (today): 
The use of a particular set of  physiologically-based dependent 
or independent variables to gain insights into psychological 
questions; when done well, psychophysiological methods

provide an independent method 
provide information that is not accessible through other 
psychological methods

Distinguished from: Physiological psychology, Behavioral 
Neuroscience



Scope
“Classic Measures”

Skin Conductance (level and response)
Cardiac measures (heart rate, variability, 
contractility, both SNS and PNS measures, 
BP, plethysmography)
Oculomotor and pupilometric measures
Electromyographic activity
Respiration
Gastrointestinal activity
Penile and vaginal plethysmography
Electroencephalographic oscillatory 
measures (frequency domain EEG and 
sleep psychophysiology)
Event-related brain potentials
Event-related frequency changes

“Newer Measures”
Hormonal and Endocrinological
measures
Immune function
Functional neuroimaging

PET
fMRI
Optical Imaging

MEG

Manipulations
Classical Biofeedback
Rapid Trans cranial Magnetic 
Stimulation



Correlate Vs Substrate

Is observed physiological activity a 
substrate of observed behavior?  
BEWARE
Helpful Criteria

Is it necessary for behavior?
If removed, would behavior be altered?

But ultimately, not easily resolved



Problems of Inference

From Cacioppo, Tassinary, & 
Berntson, 2000



Reducing the Complexity

Ibid.



Typical Scenarios

Typical structure/assumption of 
psychophysiological or imaging study: 

P(Φ| Ψ) > 0

Typical structure/assumption of biofeedback 
study:

P(Ψ| Φ ) > 0 

Typical hunt for “markers” or biological substrate
Study begins P(Φ| Ψ) > 0
Desirable (but often invalid) inference 

P(Ψ|Φ) > 0



The Taxonomy of Φ and Ψ 

From Cacioppo, Tassinary, & 
Berntson, 2000



The Inference Problem -- Illustrated

d'Aquili and Newberg (1993) "Religious and Mystical States: A Neuropsychological 
Substrate" (Zygon 28: 177-200, 1993).



An Improvement – but still just an outcome
Azari et al. (2001). Neural correlates of religious experience.  European Journal of Neuroscience, 13, 1649-1652.



Yet Another Example!

“Our data confirm the emergence of conscious versus unconscious 
experience in the neural network of superior and inferior parietal 
lobule, left occipital cortex, precuneus, and frontal brain areas including 
BA 6 and BA 10.”             page 2124





Problems and Prospects for Psychophysiology

Problems/Challenges
Interpretive ambiguity
Time resolution and time courses of various 
systems/measures differ substantially
Spatial resolution
What is the functional significance of the 
observed physiological measure?



Problems and Prospects for Psychophysiology

Prospects
Non-invasive
Measures of real-time information
May be sensitive to things that we ourselves cannot be 
Ideally suited for populations that have limited verbal/cognitive capacity 
May tap function at roughly the proper level of the nervous system to be 
useful to psychological investigators
Psychophysiology is now more integrated into psychology as a whole --
you will see it in "nonspecialty" journals
More and more “canned” packages make it accessible to the novice, but 
novices need advice and consultation!
Even though there will always be newer technologies (e.g., PET, SPECT, 
MEG/SQUID, MRI, Functional MRI, etc.), psychophysiology 

Has real-time resolution 
Is flexible
Is cost-effective
Can be integrated with many of the newer technologies 

When you tell folks at a party that you are a psychophysiologist rather 
than a psychologist, you are spared hearing the history of peoples' family 
pathology



A few of my favorite findings in 
psychophysiology

Bauer (1984): Prosopagnosia
Öhman & Soares (1993): Phobias
Speigel (1985): Hypnosis
Farwell & Donchin (1991): “Brain 

fingerprinting”
Farwell & Donchin (1988): “Brain 

Prosthesis”
Dikman & Allen (2000): Psychopathy



Bauer (1984): Neuropsychologia

Prosopagnosia
Administered a version of the Guilty Knowledge Test 
(GKT)

As administered to the prosopagnosic patient
Set A consisted of 10 photographs of very famous folks; Set B 
consisted of 8 family members
During the display, five choices of the correct name were presented 
auditorially

Results
Patient naming:  0/10 famous faces, 0/8 family members 
Controls naming = 9/10 famous, 0/8 of patient's family members
Electrodermally, patient produced largest SCR to correct 
alternative

for 60% of famous faces (controls 80%, ns difference), 
for 62.5% of family members (controls 37.5%)

Conclusions



Öhman & Soares (1993)
Journal of Abnormal Psychology

Hypothesize that information processing of the phobic stimulus is 
rooted in archaic information processing mechanisms outside of the 
control of conscious intentions
Use a CS+/CS- paradigm for fear-relevant and fear-irrelevant 
stimuli

Fear relevant is snake/spider; irrelevant is a flower or mushroom
During acquisition trials, CS+ is shocked, CS- is not
This leads to larger SCR to CS+ than CS- , and when stimuli are 
presented above threshold (with awareness), no difference between 
fear-relevant and fear-irrelevant
After acquisition, masked presentations (30 msec, followed by 100 
msec mask) 
Electrodermally, masking effectively eliminates the difference between 
CS+ and CS- for fear-irrelevant stimuli, but the difference between 
CS+/CS- is preserved for fear-relevant stimuli



Öhman & Soares (1993)
Journal of Abnormal Psychology



Speigel, Cutcomb, Ren, & Pribram. (1985) 
Journal of Abnormal Psychology

Hypnosis 
ERPs 101: Signal averaging



Ongoing EEG

Visual Event-related Potential
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Speigel, Cutcomb, Ren, & Pribram. (1985) 
Journal of Abnormal Psychology

The study design
Very high or very low hypnotizable subjects 
selected 
Given three suggestions: 

Hypnotic enhancement 
Hypnotic diminution 
Hypnotic obstruction

An additional control group 





Farwell & Donchin (1991) Psychophysiology

Conventional Polygraphy unacceptably  
inaccurate
Rather than rely on autonomic arousal, 
could rely on a cognitive response of 
recognition



Rationale





Allen, Iacono, & Danielson (1992) 
Psychophysiology



Farwell & Donchin (1988) Electroencephalography 
and clinical Neurophysiology)

Attempted to develop an applied ERP 
system for communication without motor 
system involvement
For “locked in” patients





Dikman and Allen (2000) Psychophysiology

Avoidance Learning deficits well documented in 
Psychopathy
Ascribed by some (e.g. Lykken) to deficient antipatory
anxiety in face of potential punishment; ascribed by 
others (e.g. Kosson) to overfocus on reward
Autonomic measures (e.g. SCR during countdown to 
shock task) corroborate the deficient anticipatory 
anxiety hypothesis
Would similar phenomenon be evident at level of CNS 
(i.e. at what stage of processing is there a deficit?)
Analog Psychopaths participated under conditions of 
reward and punishment
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BESA Modeling



Coming Up:

Next Monday:  Reviews of
Basic Electricity
Basic Neurophysiology and Neuroanatomy

Don’t forget to turn in your 3x5 cards


