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Electrophysiological Evaluation of
Disruption in Semantic Memory Induced
by Hypnosis: Two Case Reports
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Abstract: We reported two cases who were induced to forget number “7" by hypnotic
suggestions. While subjects were performing a visual go/no-go task which includes number
“7", their electroencephalogram was recorded. Event related potentials in hypnotic state
were compared to waking condition.We observed different results in ERPs between two
subjectsand then discussed the limits of electrophysiological investigation of the effects of
hypnosis on semantic memory (Sleep and Hypnosis 2013;15(1-2):11-15)
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INTRODUCTION

ypnotic amnesia is a temporary forgetting

induced by hypnotic suggestions. Amnesia
can be engendered selective to a specific target
in different sensory modalities. There are very
few study focusing on hypnotic disruption of
semantic memory and no electrophysiological
research, to our knowledge. Evans et al. showed
that impairment in semantic memory such as
subjects’ number system can be obtained by
hypnotic suggestions (1). In contrast, there are
numerous electrophysiological studies about
effects of hypnosis on event related potentials.
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Recent studies showed significant amplitude
reductions in event-related potentials (P100,
P300) during hypnotic blocking of visionand
hypnotic numbness (2,3). However some
studies observed opposite results: increased
P300 amplitude (4). In this paper we present
two cases and three additional unsuccessful
hypnotic amnesia trials. We used hypnotic
alteration of perception for a selected target
number “7”which is used in go/no-go task. In
other words we erased a number from subjects’
number system temporarily. EEG was recorded
from four subjects during the task before and
after hypnotic instructions. Our aim was to
evaluate electrophysiological changes in ERPs
that arise from altered perception during
successful and also unsuccessfulforgetting of
target number induced by hypnosis. All
volunteers provided written informed consent.
The study was approved by ethics committee of
Istanbul Medical Faculty.
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CASE REPORTS

For a higher possibility of successful forgetting
we chose two subjects who were hypnotized
many times previously by the same physician
and same hypnotic instructions.The study had
two parts: In the first part, after obtaining
informed consent, subjects were prepared for 9
channelsEEG recordingaccording to International
10-20 method. We used a go/no-go task consist
of a presentation of 150 numbers and 150 letters
randomly. Subjects sat on a comfortable armchair
in front of the screenduring the task and they
were instructed to press the right button of the
mouse each time they saw a number on the

screen.By providing this alert condition in both
states—waking and hypnotic-we exclude the
effect of relaxation on hypnosis and ERPs. In the
second part of the study, subjectswere induced
to forget a target number “7” by hypnotic
suggestions. Participants were told “You will no
longer recognize number “7” any more” and
asked to count from 1 to 10 to check if theyskip
over “7”, as intended. The go/mo-gotask was
repeated in hypnotic state. Video of the
experiment and EEG were recorded among all
subjects during thetask. ERP responses to
“letters” “numbers” and “target number 7” were
analyzed to evaluate the effect of hypnosis on
P100 andP300 potentials.
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Figure 1. Case 1 ERP responses to numbers and target number “7” in hypnotic state
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CASE 1

A 35-year-old male healthy volunteer
participated in the study. He forgot the target
number “7” after hypnotic suggestions and did
not respond to 48 of 50 target stimuli in go/
no-go task. No difference was observed between
pre and posthypnosis P300 responses to
“letters”and “target number 7”. However there
was a marked amplitude reduction in P300
responses to “numbers” in hypnotic state (figure
1). We detected a reduction of P100 amplitudeto
each stimulus type but more prominentin
responses to “numbers” in hypnotic state.
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CASE 2

A 48-year-old male healthy volunteer
participated in the study. He forgot the target
number “7” after hypnotic suggestions and
did not respond to 48 of 50 target stimuli as
in case 1. No difference was observed between
pre and post hypnosis responses to “letters”.
While there was no difference in P100
amplitude, a tendencyto increase in P300
amplitudewas observed in post hypnosis
responses to both “numbers” and “target
number 7” (figure 2).
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Figure 2. Case 2 ERP responses to numbers and target number “7” in hypnotic state
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DISCUSSION

P100 potential is an early component of
event related potentials and reflects the process
of perception. The late component P300 is a
response to perception of a stimuli and reflects
information  processing influenced by
consciousness. It has been reported previously
that hypnotic suggestions can reduce the
amplitudes of event related sensory potentials
(3,5). Two research groups reported that early
components in EEG were reduced by inattention
during positive obstructive hallucination (6,7).
So authors noted that it was not a special
process different from inattention during
hypnosis. This event does not seem to be
possible in our study because we used negative
hypnotic instructions for number “7” and
subjects were in an alert state during the study
because of their mission in the task. Moreover
when we look at the button press results to
numbers we do not observe any differencesin
hypnotic state results compared to waking state
results which could reflect a possible inattention
in the task. Literature had contradictory results
inERP studies until 1988. Spiegel and Barabazs
related these findings to a surprise effect first
time in 1988 (8). They theorized that if hypnosis
is not perfect enough to alter the perception,
subject will be surprised by stimulus which
increases the P300 amplitude. Spiegel noted
that the structure of hypnotic instruction was
crucialin this effect (9). In another research,
Barabazs compared two different hypnotic
instructions on high hypnotizablesubjects: 1-
Negative obliterating hallucination 2-Positive
obstructive hallucination. In the case of negative
obliterating hallucination subjects were told
that “You are in a dark nebula, you can see
nothing at all”. In the case of positive obliterating
hallucination subjects were told that “Imagine a
cardboard box blocking the view of the screen”.
They found that if negative obliterating
hallucination does not work completely, it is
hard to stay with the paradigm and causesa
surprise when subjectsee the stimulus which he
does not expect. But positive obstructive
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hallucination need not to be perfect because
incomplete diminished perception also allows
to stay in paradigm and still focus on the
obstructive box even subject see light through
1.

A second crucial issue is hypnotizability.
Despite the magnitude of changes in ERPs can
be affected by hypnotizability of subjects, both
high and low hypnotizable subjects showed a
surprise effect when negative obliterating
hallucination was used (8). In present study we
used hypnotic obstructive suggestionsfor a
number similar to negative obliterating
hallucination instructions. Positive obstructive
hallucination is not manageable in a go/no-go
tasktherefore by using negative hallucination
we could not prevent surprise effect of novelty.
We did not test the hypnotizability of subjects
before the study but both of them skipped over
number “7” while counting in hypnotic state
and did not press the buttonto digit “7” in the
task. We video-monitored subjects during the
entire study to eliminate the possible blurring
or defocusing of subjects’ eyes which cause a
reduction in ERP amplitudes.

The ERP results of case 1 are compatible
with previous reports and decrease in P100 and
P300 amplitude suggested that
hypnosissuccessfully reduced his perception of
stimuli to numbers. On the other handERP
responses to target number“7” did not decrease
similar to responses to “letters”. This result is
bringingtwo ideas. One of them is thatsubject
perceived “target number” as a “letter” in
hypnotic state both stimuli were not relevant
with the mission of the task (subject was
instructed to press the button to only
“numbers”). The other possibility is an
incomplete hypnosis which led to a surprise
effect, interfered with the probable amplitude
reduction tonumber “7”.In case 2 there was no
reduction in ERP amplitudes and P300
amplitudes had a tendency to increase. These
results support an incomplete altering in
perception. It may arise from low hypnotizability
of subject or from structure of hypnotic
suggestion which cause an incomplete hypnosis.
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Three healthy volunteers were also enrolled
the study who had never been hypnotized
before. They were induced by same hypnotic
instructions and same physician as two other
subjects. In this group, nobody forgot the “target
number 7” and they all pressed the button to the
target number in the task. We did not observe
any change in the ERP data under hypnotic
condition compared to awake condition. This
additional experiment showed that hypnotic
suggestions cause no change in
electrophysiological recordings if it is not enough
to make forget the target number to subjects

We can draw an electrophysiological
conclusion that suggestions were not perfect
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enough to discriminate target number “7” from
other numbers and to avoid a surprise effect in
ERPs. But in behavioral results there was not
any difference between subjects. When we
compared the results of two cases with three
unsuccessful hypnosis trials who were told
same hypnotic suggestions, there is a distinct
difference in ERP data. In conclusion we showed
that hypnosis causes electrophysiological
changes during transient amnesia in a semantic
memory task. However specific wording of
instructions and also individual differences are
considered as crucial and challenging factors for
electrophysiological studies of hypnotic
amnesia.
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