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Hypnotic Alteration of Somatosensory Perception

David Spiegel, M.D., Pierre Bierre, M.S., and John Rootenberg, B.A.

Effects of hypnotic alterations of perception on am-
blitude of somatosensory event-related potentials were
studied in 10 highly hypnotizable subjects and 10 sub-
iects with low bypnotizability. The highly bypnottz-
able individuals showed significant decreases in ampli-
tude of the P,y and P;oo waveform components
during a hypnotic hallucination that blocked percep-
tion of the stimulus. When hypnosis was used to in-
tenszfy attention to the stimulus, there was an increase
in P,oo amplitude. These findings are consistent with
observations that highly hypnotizable individuals can

reduce or eliminate pain by using purely cognitive

methods such as hypnosis. Together with data from
the visual system, these results suggest a neurophysio-
logical basis for hypnotic sensory alteration.

(Am ] Psychiatry 1989; 146:749-754)

H ighly hypnotizable individuals are capable of
profound alterations in subjective experience, in-
cluding the ability to reduce or eliminate pain, control
anxiety, and produce hallucinations. Despite these in-
tense and unusual subjective experiences, there has
been little objective. evidence of any accompanying
neurophysiological change. If such phenomena involve
more than mere subjective report, they should be re-
flected in altered processing of perception as measured
by scalp electrodes. Cortical event-related potentials
provide a useful test for studying perceptual and atten-
tional processes in humans (1, 2). Event-related poten-
tials are scalp EEG recordings time-locked to a series
of approximately 50100 perceptual stimuli, making it
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possible to study brain electrical activity associated
with perception of and neural response to the stimulus
series. The amplitudes of the early components (100~
200 msec after the stimulus) of event-related potentials
reflect exogenous factors: the intensity of the stimulus
and the process of selecting the perceptual channel that
is used, such’as visual versus auditory (3—5). That is,
the stronger the input signal, the larger the amplitude
of electrical activity approximately 100 msec after the
stimulus has been presented, especially over the respec-
tive sensory-association cortex. The amplitudes of the
later components (200-500 msec after the stimulus)
are influenced by endogenous factors such as response
to perception of the stimuli, by the degree to which the
stimuli are unexpected (2, 5-9), and by the extent to
which the stimuli are consciously perceived (10, 11).
For example, stimuli that are rare, that require a re-
sponse, or that demand conscious attention tend to
produce larger positive amplitudes approximately 300
msec after the stimuli have been presented, especially
at frontal (reflecting infrequency) and parietal (re-
flecting task relevance) recording sites (2, 12). In the
present study, we examined the effects on event-related
potential amplitudes of somatosensory perceptual dis-
tortion produced by hypnosis. This sensory alteration
is analogous to that which is used successfully in clin-
ical pain control techniques involving hypnosis.
Previous findings in this area have been inconsistent.
Some studies (13-17) have shown reduction in the am-
plitude of visual or auditory event-related potentials
when hypnotized subjects were instructed to attenuate
perception of a stimulus or focus attention on a com-
peting stimulus. Other studies (18—24) have failed to
confirm such a relationship between hypnotic atten-
tion and amplitude of event-related potentials. There
are several reasons for this disparity. The nature of the
hypnotic instruction is critical to the outcome. A sug-
gestion that a subject attenuate or diminish the appar-
ent brightness of a stimulus requires that the subject
pay attention to it. Thus, the process of following such
a hypnotic instruction contradicts its content. Simi-
larly, instructing subjects that they will not perceive
anything at all may result in a startle response that
increases rather than decreases the amplitude of event-
related potentials if the obstruction is less than perfect
(25-27). Other limitations of some studies include
small sample sizes, the use of patients with severe neu-
rological or psychiatric disorders, and semiquantita-
tive analysis of event-related potentials. In one study
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HYPNOTIC ALTERATION OF PERCEPTION

(27), highly hypnotizable subjects were instructed to
replace the stimulus with a competing image rather
than reduce or eliminate it. This resulted in a general
reduction of event-related potential amplitude that
was statistically significant for the P4, portion of the
waveform throughout the scalp. In the present study
we sought to demonstrate that altered event-related
potentials are not specific to the visual system, but are
also observed in the somatosensory system and may be
a measure of altered perception induced by hypnosis.

We studied the effects of hypnotic perceptual alter-
ation in the somatosensory system. This sensory mo-
dality was chosen because hypnosis has been shown to
be an effective ‘tool in pain reduction (28-30). Al-
though we studied electrical stimulation that was be-
neath the pain threshold, the analogy to hypnotic an-
algesia holds: the event-related potential waveform
does not differ in response to noxious versus subnox-
ious somatosensory stimulation (31). Our hypothesis
was that when highly hypnotizable individuals experi-
enced reduction or elimination of their perception of a
somatic stimulus, they would produce event-related
potentials with lower amplitudes. We predicted that
this effect would be especially strong at P;,, since this
component of the waveform is influenced by the rele-
vance of the stimulus and was the point of reduction
most prominently observed in our study of the effects
of obstructive hallucination in the visual system (27).
Conversely, we sought to assess whether hypnotized
subjects who were instructed to enhance attention to
the somatosensory stimulus would demonstrate corre-
spondingly increased amplitudes of event-related po-
tentials. It was expected that these effects would be
greatest in the parietal (somatosensory association) re-
gion contralateral to the stimulus.

METHOD

Two groups of subjects, 10 high and 10 low in hyp-
notizability, were selected on the basis of consistently
high (8 to 12) or low (0 to 4) scores on the Harvard
Group Scale of Hypnotic Susceptibility, Form A (32)
and the Stanford Hypnotic Susceptibility Scale, Form
C (33). These differences were confirmed with the
Hypnotic Induction Profile (34). Informed consent was
obtained after the nature and possible consequences of
the study had been fully explained in accordance with
the Stanford Human Subjects Committee guidelines. A
total of 20 right-handed subjects, seven men and three
women in each group, performed the experiment.

Four randomly ordered instruction conditions were
used, during which subjects were given identical soma-
tosensory stimulation while event-related potentials
were recorded. In each instruction condition, subjects
received 110 electrical stimuli. There were 99 single
(standard) stimuli from which event-related potential
recordings were drawn, mixed randomly with 11 triple
(target) stimuli to which the subjects were expected to
press a button (35). This was done to ensure maximal
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attention to the stimuli, allowing us to monitor
subjects’ accuracy in identifying targets (36). The
terstimulus interval was rectangularly distributed
tween 4.0 and 5.0 seconds. The EEG was digitall:
corded from seven monopolar leads (F;, F,, Cz, P,
0,, and 0,) referenced to a lead linking the mas
processes behind the left and right ears; the elec
oculogram (EOG) was recorded as a bipolar cha
to measure eye movement artifact.

The somatosensory stimuli consisted of bipk
pulses of 1.6-msec duration applied over the left rz
nerve at the palmar surface of the wrist. Pulses
generated by means of a Grass SD-9 stimulator
gered externally by the recording PDP-11 compt
Stimulus electrodes were placed longitudinally a
the radial nerve approximately 2 cm apart; the p
imal lead had negative polarity. A subjective
level” of pulse intensity (voltage) was establishe
using descending levels of stimulation until a level
reached that the subject perceived as just below
threshold of discomfort. This resulted in stimuli
tween 1.2 and 2.0 times the subject’s threshold of
sation. To compensate for habituation to the stimu
the voltage was adjusted slightly upward after «
experimental condition to reestablish the subje
base level. Stimulus interelectrode skin resistance
ied from subject to subject between 29 and 325 k()
did not change during the procedure with the us
biphasic stimuli. Mean+SD skin resistance for
highly hypnotizable subjects was 106 =108 k(; fo.
subjects with low hypnotizability it was 208 +164

While this difference was not statistically signific
it did raise the possibility of between-group differe
in stimulus intensity. This, however, was not the «
During the protocol the highly hypnotizable sub
had a slightly lower mean=SD threshold voltage (
+10.1 versus 16.8%7.7 V), but at a higher mean:
threshold current (168+82 versus 103+48 pA:
would be expected by virtue of lower skin resistz
Likewise, their average-run voltage was lower (1<
14.7 versus 27.1+10.6 V), but their average-run
rent was higher (256+123 versus 172+70 pA).
ratio of stimulus to threshold current averaged -
0.3 for the highly hypnotizable subjects and 1.7:
for the subjects with low hypnotizability. -Non
these differences was statistically significant.

An EEG recording helmet with Beckman silver-s
chloride recording electrodes mounted on 25-mm
tender tubes with saline-soaked tips was used for
seven scalp and two mastoid sites. The EOG wa:’
corded from two Grass gold-cup electrodes locate
the lower orbital ridge and on the outer canthus o
right eye. The EEG was amplified 50,000 times anc -
EOG 5,000 times by means of Grass PS11K ampl: .
with flat gain (to within —3 dB) between 1 Hz and
Hz, except for a notch filter at 60 Hz. Incoming sig
were amplified and digitally sampled at 4-msec i1
vals with 0.1-xV amplitude resolution. Each recor
epoch consisted of a 200-msec prestimulus bas:
and an 800-msec poststimulus onset record. Ep
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were sorted by stimulus type (standard stimuli versus
target stimuli that required button pressing), and the
target stimuli were eliminated, leaving 99 standard-
stimulus epochs for further processing of event-related
potentials. Epochs were then rejected for the following
reasons: 1) false positives (button pressing on standard
[nontarget] stimuli), 2) muscle artifact contamination,
3) outliers resulting from analog to digital conversion
clipping, and 4) alpha-rhythm bursts. This process
yielded a mean+SD of 67+26 nontarget epochs per
condition for the highly hypnotizable subjects and
70=x25 per condition for the subjects with low hypno-
tizability. Epochs were arithmetically averaged (pre-
serving amplitude for stimulus-locked waveform com-
ponents), normalized to a 0-uV baseline average level,
smoothed using a two-pass, three-point Hanning func-
tion, and graphed.

The six standard event-related potential components
P100s N1505 P200, Nas0s P30, and Nyg) were maximal
or minimal amplitudes occurring in intervals defined
sy the following process. 1) All event-related potential
curves from all subjects, all experimental conditions,
ind all recording sites were arithmetically combined
nto one grand total curve. 2) The maximal and min-
mal amplitudes were identified. 3) The half-amplitude
evel between neighboring peaks (e.g., halfway in am-
slitude between N 5o and P,4) was established. 4) The
»oint in time on the abscissa of this half-amplitude
secame the dividing boundary (e.g., between the N,
ind the P,y, windows). 5) Within each latency win-
low, a maxima/minima finder was used to locate the
umplitude and latency for each of the six event-related
»otential components for each subject in each condi-
ion. To test the experimental hypothesis, one three-
vay analysis of variance (ANOVA) (Group by Condi-
ion by Recording Site) was conducted for amplitude
f event-related potentials at each of the six compo-
ient peaks. The randomized presentation of attention
onditions reduced the likelihood that unequal serial
orrelations would affect this analysis. Post hoc testing
vas conducted only when preceded by a significant
werall ANOVA.

Four experimental attention conditions were pre-
ented in random order. In the normal attention con-
lition, the subjects were instructed to press a button
ach time they felt the target stimulus. In the passive
ttention condition, the subjects were instructed to at-
:nd to the stimuli but not press the button. In the
ypnotic attention condition, the subjects were first led
arough a hypnotic-induction exercise that involved
losing the eyes and elevating the left hand in response
> an instruction that it would feel “light and buoy-
nt.” These movements provided behavioral confirma-
on that the subjects were complying with instruc-

ons. They were then instructed to attend carefully to
1e stimuli, which they were told to experience as
pleasant and interesting,” and press the button in re-
donse to targets. In the hypnotic obstructive halluci-
ation condition, the hypnotic-induction exercise was
sllowed by the hypnotic suggestion that a local anes-
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thetic, such as Novocain, was spreading from fingers
to hand to forearm of the stimulated limb. Subjects
were further instructed to make the limb cold, tingling,
and numb. They were then told to press the button if
they felt any of the target stimuli. The experimenter
conducting the hypnosis session was blind to the sub-
jects’ hypnotizability scores to ensure that all subjects
received identical instructions. This was important,
since highly hypnotizable individuals are especially
sensitive to interpersonal cues (37, 38).

RESULTS

The highly hypnotizable subjects were able to sup-
press perception of the stimulus in the hallucination
condition as..measured by behavioral criteria. There
was a significant Group by Condition difference in but-
ton pressing (F=10.04, df=2, 36, p<0.001) after elim-
ination of the passive attention condition, which re-
quired no button pressing. The highly hypnotizable
subjects pressed the button in response to 38% of the
targets in the hypnotic obstructive hallucination con-
dition, while the subjects with low hypnotizability
pressed the button in response to 80% of the targets in
that condition. In contrast, no significant differences
were seen during the control conditions: both groups
of subjects pressed the button in response to 86% or
more of the targets in the normal attention and hyp-
notic attention conditions.

Among the highly hypnotizable subjects this percep-
tual suppression was accompanied by a reduction in
amplitude of event-related potentials. There was a sig-
nificant Group by Condition effect in the predicted
direction on the amplitude of the event-related re-
sponse. Figure 1 indicates, first, that the mean ampli-
tudes of event-related potentials were lower for the
subjects with high hypnotizability than for those with
low hypnotizability regardless of condition. Indeed,
the mean=SD P,,, amplitude was significantly lower
among the highly hypnotizable subjects than among
those with low hypnotizability (1.41%0.93 versus 2.55
*+1.82 uV; F=4.56, df=1, 18, p<0.04). These differ-
ences were not expected, but they are consistent with a
trait rather than a state conception of hypnotizability.
If this interpretation is accepted, the data of interest in
the present experiment are the changes from the base-
line normal attention condition produced by the dif-
ferent experimental conditions. Therefore, a second
ANOVA was performed on the difference between the
normal attention condition and the other conditions at
P 0o to test the hypothesis that the highly hypnotizable
subjects would show differences in amplitude among
conditions which would not be seen in the subjects
with low hypnotizability.

At the P4, portion of the waveform there was a
significant Group by Condition interaction throughout
the scalp (F=3.61, df=2, 36, p<0.02). Of the eight
mean P4, amplitudes (2 groupsx4 conditions), the
highly hypnotizable subjects had the lowest méan+SD

751

QP ~ia s coe

> oo




i
1
3
3

e om b v P

I e e AN e
BSR40

HYPNOTIC ALTERATION OF PERCEPTION

FIGURE 1. Mean Amplitudes of Somatosensory Event-Related
Potentials in Four Conditions for Subjects With High and Low Hyp-
notizability

——— Normal Attention ====Hypnotic Attention
—-=- Passive Attention = -------- Hypnotic Hallucination

Subjects with high hypnotizability (N = 10)

AN
7

N250
0 50 100 150 200 250 300 350 400 450 500

Subjects with low hypnotizability (N = 10)

AMPLITUDE (pV)

5 P00 [Miso| P20o {N2so| Paoo Nago
0 50 100 150 200 250 300 350 400 450 500
milliseconds

amplitudes in the hypnotic obstructive hallucination
condition (0.80%0.71 wV versus 1.45+0.90 .V in the
normal attention condition and 1.45+0.76 wV in the
passive attention condition) (see figure 1). It appears,
from subsequent matched-pairs t test comparisons
(permitted by this ANOVA) among the highly hypno-
tizable subjects, that P,o, amplitude during the hyp-
notic obstructive hallucination condition was lower
than it was during the passive attention condition and
the hypnotic attention condition. Indeed, these sub-
jects exhibited the lowest mean P4, amplitudes in the

‘hypnotic obstructive hallucination condition at all

seven recording sites. During this condition, P,,, am-
plitude was reduced by 45% relative to normal atten-
tion. By contrast, the subjects with low hypnotizability
did not show a significant difference in amplitude
among conditions.

In addition to lower P, amplitudes, the highly hyp-
notizable subjects demonstrated lower P, amplitudes
during the hypnotic obstructive hallucination condi-
tion. There was a significant Group by Condition by
Recording Site interaction for P;,, amplitude (F=1.9,
df=18, 324, p<<0.05) (see figure 1). Highly hypnotiz-
able subjects’ Pyo, amplitudes were lower during hyp-
notic hallucination than during both normal attention
and passive attention at the right frontal, parietal, and
occipital leads (F4, P4, and O,) and were lower than
those during normal attention only at O, as well. The
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only similar difference observed among the sub
with low hypnotizability was at O,, but, contrar
task instruction, hypnotic attention amplitudes -
reduced as well at O,.

In contrast, in the highly hypnotizable subject:
increase of 35% in mean P,,, amplitude was obse
during hypnotic attention (1.95+0.91 pV) as ¢
pared with that during normal attention (1.45+
nV). Indeed, the increase in P,y, amplitude du
hypnotic attention was greater than the change
served during both the passive attention and hypr
hallucination conditions.

Thus, the highly hypnotizable subjects showed 1
rectional task-related changes: increased P, ar
tude during hypnotic attention and decreased P,
P30, amplitudes during hypnotic hallucination, wi
as the subjects with low hypnotizability did not.
examination of standardized interaction terms fo;
amplitude changes among conditions indicated
the primary effect at P,,, was the relative increa:
amplitude during the hypnotic attention cond:
among the highly hypnotizable subjects (+0.48 |
while the predominant effect at P;o, was the rel:
decrease in amplitude during the hypnotic halluc
tion condition (—0.33 pV).

DISCUSSION

The results of this study confirmed the hypotl
that highly hypnotizable subjects would show t
related changes in the amplitudes of their somatc
sory event-related responses. The amplitude of
highly hypnotizable subjects’ P, event-related pc
tials was increased during hypnotic attention and .
stantially reduced during hypnotic obstruction, as
the amplitude of their Py, potentials. Such tas!
lated differences were not observed among the sub,
with low hypnotizability. Thus, hypnosis-induced
jective changes in perception were accompaniec
congruent alterations in amplitude of event-rel
potentials. These results confirm our previous find
in the visual system (27). However, the reductio
event-related response to the somatosensory sti:
occurred not only at P34, as previously observed ir
visual system, but also earlier, at P,,,.

How can these changes in amplitude of event-rel.
potentials be explained? This new finding may rela:
the prominence of P,,, components in somatosen:
event-related potentials (36, 39, 40). Nonhypr
suppression of somatosensory event-related poten
has been observed when there is cognitive disson:
regarding a painful stimulus that motivates the sul
to suppress it (41) and during effects of analgesic d
(42). An analogy may be drawn between signal d¢
tion theory and the early and late components of
event-related potential: the early components re:
more the effect of signal detection; the later corr
nents, response bias or interpretation of the sig
While P34 amplitude increases with better signal

Am | Psychiatry 146:6, June 1




;;f.;;i.g - B 'm&;‘!wgﬁﬂ %

ection (2, 43), it is strongly increased by stricter re-
ponse bias (44)—for example, confidence in the eval-
ation of a detected signal as painful.

Which is mvolved in hypnotic analgesia? Schizo-
'hrenic patients were shown to have lower P00, Niz0s
nd P,4, amplitudes than normal subjects in response
7 marginally ‘painful stimuli (45). The between- -group
lifferences in s1gnal detection disappeared with admin-
stration of naloxone, an opiate antagonist, while re-
ponse bias dlfferences did not. However, since hyp-
otic analgesia is not reversed by the administration of
aloxone (46, 47), the present findings seem to suggest
hat hypnotic alteration of pain perception operates at
ae level of the response bias by reducing the painful-
ess of the stimulus rather than the detection of the
ignal (48). The fact that we found effects at P,q, as
sell as at P34 suggests that alteration in signal detec-
on may also be involved.

P30 amplitude is influenced by several factors: stim-
lus mfrequency, task relevance, attention (2, 5-9),
ovelty (12), and consctous processing (10, 11). In the
resent expenment the expectancy (frequency) of
timuli was held constant across conditions, but the
ther variables'could have been influenced by hypnotic
allucination. Hypnosis has long attracted interest be-
ause of its role in altering the boundary between con-
cious and unconsmous experience (28, 34). The hyp-
otic hallucmanon may have made perception of the
dmulus less conscious, relevant, or novel.

The strong involvement of the ‘frontal region may be
f particular importance, since it suggests that the sig-
al generator for the hallucinated image which re-
uced attention to the sensory stimulus may be located
-ontally or in subcomcal structures which project to
1¢ frontal cortex. It may also mean that the strength
f the normally perceived signal is due in part to proc-
ssing by the nght frontal cortex, which has been
aown to be involved in recognition of novel stimuli
19, 50). Reduction in right frontal processing may
1ake the stimulus seem routine and thereby reduce its
gnal strength.

The difference in overall Py, amplitude between
ighly hypnotizable subjects and subjects with low
ypnotizability 'was unexpected. We found no such
ifferences in h‘ypnotizabiliry in our study of visual
vent-related response, but it is conceivable that these
re trait differences that reflect different styles of so-
1atosensory information processing, with highly hyp-
otizable subjects being more capable of turning to
ward imagined experience (51) and thereby sup-
ressing somatosensory perception.

Highly hypnotizable subjects, but not those with
»w hypnotizability, showed changes in amplitude of
vent-related potentials consistent with hypnotic task
emands. This study suggests that such sensory alter-
tions are accomplished by an alteration in neuronal
:sponse to stimuli. These findings provide evidence
1at hypnotically induced subjective changes such as
nesthesia or visual hallucinations involve alterations
1 perceptual processing. Further, they demonstrate a

.m | Psychiatry 146:6, June 1989
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neurophysiological difference between individuals with
high and low hypnotizability. Such findings provide a
basis for further exploring the neurophysiological
mechanism underlying hypnotic analgesia.

REFERENCES

1. Donchin E, Ritter W, McCallum WC: Cognitive psychophysiol-
ogy: the endogenous components of the ERP, in Event-Related
Brain Potentials in Man. Edited by Callaway E, Tueting P, Kos-
low SH. New York, Academic Press, 1978

2. Pritchard WS: Psychophysiology of P3q. Psychol Bull 1981; 89:
506-540

3. Ford JM, Roth WT, Dirk SJ, et al: Evoked potential correlates
of signal recognition between and within modalities. Science
1978; 181:465-466

4. Hillyard SA, Picton TW: Event-related brain potentials and se-
lective mformatlon processing in man, in Progress in Clinical
Neurophysiclogy; vol 6. Edited by Desmedt JE, Basel, S Karger,
1979

5. Sutton S, Braren M, Zubin J: Evoked-potential correlates of
stimulus uncertainty. Science 1965; 150:1187-1188

6. Hillyard SA, Picton TW: Sensation, perception, and attention:
analysis using ERPs, in Event-Related Br = Potentials in Man,
Edited by Callaway E, Tueting P, Koslow SH. New York, Ac-
ademic Press, 1978

7. Duncan-Johnson CC, Donchin E: The relation of P, latency to
reaction time as a function of expectancy. Prog Brain Res 1980;
54:717-722

8. Johnson R: Py, amplitude and probabilistic judgments. Prog
Brain Res 1980; 54:723-729

9. Baribeau-Braun ], Picton TW, Gosselin JU: A neurophysnolog-
ical evaluation of abnormal information processing. Science
1983; 219:874-876

10. Posner MI, Klein R, Summers J, et al: On the selection of sig-
nals. Memory and Cognmon 1973; 1:2-12

11. Posner MI: Chronometric Exploratlons of Mind. Hillsdale, NJ,
Lawrence Erlbaum Associates, 1978

12. Squires KC, Squires NK, Hillyard SA: Decision-related cortical
potentials during an auditory signal detection task with cued
observation intervals. ] Exp Psychol {Hum Percept] 1975; 1:
268-279

13. Clynes M, Kohn M, Lifshitz K: Dynamics and spatial behavior
of light-evoked potentials, their modification under hypnosis,
and on-line correlation in relation to rhythmic components.
Ann NY Acad Sci 1964; 112:468-509

14. Galbraith GC, Cooper LM, London P: Hypnotic susceptibility
and the sensory evoked response. ] Comp Physiol Psychol 1972;
80:509-514

15. Guerrero-Figueroa R, Heath RG: Evoked responses and
changes during attentive factors in man. Arch Neurol 1964; 10:
74-84

16. Hernandez-Peon R, Donoso M: Influence of attention and sug-
gestion upon subcortical evoked electric activity in the human
brain, in First International Congress of Neurological Sciences,
vol 3. Edited by Van Bogaert L, Radermecker J. London, Per-
gamon Press, 1959

17. Wilson NJ: Neurophysiologic alterations with hypnosis. Dis
Nerv Syst 1968; 19:618—620

18. Amadeo M, Yanovski A: Evoked potentials and selective atten-
tion in subjects capable of hypnotic analgesia. Int ] Clin Exp
Hypn 1975; 23:200-210

19. Andreassi JL, Balinsky B, Gallichio JA, et al: Hypnotic sugges-
tion of stimulus change and visual cortical evoked potential.
Percept Mot Skills 1976; 42:371-378

20. Beck EC, Barolin GS: The effect of hypnotic suggestion on
evoked potentials. ] Nerv Ment Dis 1965; 140:154-161

21. Beck EC, Dustman RE, Beier EG: Hypnonc suggestions and
visually evoked potentials. Electroencephalogr Clin Neurophys-
iol 1966; 20:397-400

22. Serafetinides EA: Electrophysiological responses to sensory

753

g g e




HYPNOTIC ALTERATION OF PERCEPTION

23.
24,

25.

27.
28.-
29.

30.
31.
32.
, 33.
34.
35.

36.

stimulation under hypnosis. Am J Psychiatry 1968; 125:112~
113

Zakrewski K, Szelenberger W: Visual evoked potentials in hyp-
nosis: a longitudinal approach. Int J Clin Exp Hypn 1981; 29:
77-86

Halliday AM, Mason AA: Cortical evoked potentials during
hypnotic anaesthesia. Electroencephalogr Clin Neurophysiol
1964; 16:312-314

Barabasz AF, Lonsdale C: Effects of hypnosis on P, olfactory-
evoked potentml amplitudes. ] Abnorm Psychol 1983; 92:520—

- 523
26.

Spiegel D, Barabasz AF: Effects of hypnotic instructions on P,
event-related potential amplitudes: research and clinical impli-
cations. Am J Clin Hypn 1988; 31:11-17

Splegel D, Cutcomb S, Ren C, et al: Hypnotic hallucination
alters evoked potentials.- | Abnorm Psychol 1985; 94:249-255
Hilgard ER, Hilgard JR: Hypnosis in the Relief of Pain. Los
Altos, Calif, William Kaufmann, 1975

Spiegel D, Bloom JR: Group therapy and hypnosis reduce met-
astatic breast carcinoma pain. Psychosom Med 1983; 45:333-
339

Kihistrom JF: The cognitive unconscious. Science 1987; 237:
1445-1452

Halliday AM: Commentary: evoked potentials.in neurological
disorders, in Event-Related Brain Potentials in Man. Edited by
Callaway E, Tueting P, Koslow SH. New York, Academic Press,
1978

Shor RE, Orne EC: Harvard Group Scale of Hypnotic Suscep-
tibility: Form A. Palo Alto, Calif, Consulting Psychologists
Press, 1959

Weitzenhoffer AM, Hilgard ER: Stanford Hypnotic Susceptibil-
ity Scale: Form C. Palo Alto, Calif, Consulting Psychologists
Press, 1962

Spiegel H, Spiegel D: Trance and Treatment: Clinical Uses of
Hypnosis (1978). Washington, DC, American Psychiatric Press,
1987

Hansen JC, Hillyard SA: Endogenous brain potentials associ-
ated with selective auditory. attention. Electroencephalogr Clin
Neurophysiol 1980; 49:277-290

Desmedt JE, Bourguet M, Huy NT, et al: The Py, and Py
processing positivities that precede P340 closure in serial soma-
tosensory decision tasks, in Brain and Information: Event-Re-
lated Potentials. Edited by Karper R, Cohen ], Tueting P. New
York, New York Academy of Sciences, 1984

754

37.
38.
39.

40.
41.

42.

43.

44,

45.
46.
@
48.
49.
50.

51

Orne MT: The nature of hypnosis: artifact and essence. |
norm Soc Psychol 1959; 58:277-299

Spiegel H: The grade 5 syndrome: the highly hypnotizable
son. Int | Clin Exp Hypn 1976, 22:303-319

Desmedt JE, Robertson D: Differential enhancement of «
and late components of the cerebral somatosensory ev«
potentials during fast sequential cognitive tasks in man. P}
ology 1977; 27:761-782

Josiassen RC, Shagass C, Roemer RA, et al: Somatosen
evoked potential changes with a selectlve attention’ task
chophysiology 1982; 19:146-159

Schechter G, Bﬁchsbaum M: Cognitive dissonance modifie
matosensory evoked potentials to experimental pain. Societ
Psychophysiological Research Abstracts 1985; 22:612
Buchsbaum MS, Davis GC: Application of somatoserisory ¢
related potentials to experimental pain and the pharmacc
of analgesia, in Human Evoked Potentials: Applications
Problems. Edited by Lehmann D, Callaway E. New York,
num, 1979

Hillyard SA, Squires. KC, Bauer JW, et al: Evoked pot«
correlates of auditory signal detection. Science 1971;
1357-1360

Paul DD, Sutton S: Evoked potential correlates of respons
terion in auditory signal detection. Science 1972; 177:362
Davis GC; Buchsbaum MS, van Kammen DP, et al: Analge:
pain stimuli in schizophrenics arid its reversal by naltre
Psychiatry Res 1979; 1:61-69

Goldstein A, Hrlgard ER: Failure of opiate antagonist nalo
to modify hypnotic analgesia. Proc Natl Acad Sci USA 1
72:2041-2043

Splegel D, Albert LH: Naloxone fails to reverse hypnonc
viation of chronic pain. Psychopharmacology (Berlin) 1983
140-143

Clark WC: Sensory-decision theory analysis of the placet
fect on the criterion for pain and thermal sensitivity (d’).
norm Psychol 1969; 74:363-371

Goldberg E, Costa LD: Hemispheric differences in the ac:
tion and use of descriptive systems. Brain Lang 1981; 14:
173

Kinsbourne M: Hemisphere interactions in depression, in
bral Hemisphere Function in Depression. Edited by Kinsb:
M. Washington, DC, American Psychiatric Press, 1988
Hilgard JR: Personality and Hypnosis: A Study of Imagit.
Involvement. Chicago, University of Chicago Press, 1970

Am | Psychiatry 146:6, June .




