QINTS JON ANV'IE TDVd DNIGIOTHd

" N75 19156

CONTINUOUSLY VARYING SKIN POTENTiALS BLICITED BY
SINUSOIDALLY VARYING ELECTRIC SHOCK POTENTIALS

J.vW. Senders, V.L. Senders, and B. Tursky

Although the electrodermal reaponses, G8F and G8R, have
peen extensively studied, and have been used as indices of
autonomic functioning and of emotion over a period of many
years, their basic nature is still not well understood. The
stated aim of the investigation carried out under this grant
was to determine whether a form of quasi~linear systems analysis
can be applied to these response measures to yield new insights
into the nature of the underlying response mechanisms and their
interrelationships. It was originally proposed that the principal
response to be investigated shoild be the electrodermal response

GsP) as elicited by an electric shock

(galvanic skin potential,
stimulus applied to the skin. The experimantal procedure in-
lying electric shook

volves a change from the usual method of app
stimulation, which has been to apply brief pulses of electric
current of approximately one second duration and with a modulation
envelope egsentially square. The response subsequent to this
stimulation has been examined and its . :teristics measured in
terms of latency, magnituds, rate of =, and its characteristic
of being unipolar or bipolar. Followil.; one such elicitation,
an interval of time, typlcally averaging 30 sec., Was allowed to
elapse before the next stimulus was applied. In the investigation
imulus was to have been a continuously
varying shock current in which the wodulation envelope was eiher
1) that of a sinusoid of some fixed frequency, OF 2) that of a
random or guasi-random time function. The response, then, would
not be a discrete response to a discrete stimulus application,
pbut rather a continuous, driven response which would be correlated
with the mndulation envelope applied to the stimulus.

Most of the dasired experimental goals were reached. Limit-
ations of times and funding did not permit the investigation of

reported here, the st
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random or quasi-zandom modulation envelopes. However, a series
of experimental runs on three 86 (two runs on one B, one on each
of the other two) was accomplished, using sinusoidal modulation
envelopes of trequencies of .08, .10, .15, .20, .30, .40, and .60
hz. 1In all cases results showed that it was possible to drive
the GSP and to achieve relatively high cchersnce between the
driving frequency and the response itself. The analysis was
1aborious, and because of practical considerations was limited to
fFourier anslyeis of the responee in order to determine the relative
energies at the ariving treguency and at successive harmonics of
that driving frequency, and correlational analysis in order to
determine the dagree of linear relaticnship between the driving

frequency and the driven response.

ReBulta:

The most Bignificant £indings and conclusions of the prelim-
inary study wure as tollowes

1. The skin potential responee is capable of ocontinucus
driving, without habituation, between frequencies of .1 to .4 hz.

2. The GBP has an insignificant to vanishingly small response

to frequencies of 0.05 hz., and 0.80 hz.
3, The response is raelatively flat over the range from

.10 hs. to .49 hsz,

4. There is a suggestion thst a natural resonance phencmenon
oan be triggered by driving in the range from .19 to .20 hz.

s, The linearity of relationship between the driving freguency

and tha driven responge can go s high as .9 or as low as .1 for
aigferent Ss» or for the samé g at different times and for different

frequencies.

6, The shape of the response function, while peraodic, none-
the ass exhibits significant and reliable harmonic content.

7. The reiiability of the rasponse, in the case of two 88,
suggests that the original goal of the research, that of demon~
gtrating that quasilinear analysis could be applied sugcessfully
to these measures has besn achieved. Applications of the technique
to improve our understanding of the bases of such response systems

are feasible and dssirable.
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8. The electrodermal response system of one £ was suffi-
ciently strongly entrained by the driving freguency that a nearly
pure sinusoidal response was generated with a peak-to-peak
magnitude of 80 mv. This response was sustained at the rate of
.1 ha. for a pericd of more than 2 minutes without apparant
dimunition.

9, There is a suggestion in some of the reocords that very
low frequency variations, or possibly beats, do ocour, which
could be analysed by morse elaborate recording and computer-analysis
techniques.

10. Breathing, heart-rate, and blocd-~volume all demonstrated
driving by the sinusoidally-modulated shock-stimulus, but in var—
ying degrees for the different Ss. In all Ss there was a clear
relationship between blcod-volume and electrodermal response such
that the electrodermal responss appeared in its driven form only
when blood-volume was markedly reduced. There was, however, nho
report of apparent intensity difference or change in discomfort
produced by the stimulus.





