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The capacity to experience trance as an altered state of
consciousness is said to be part of our psychobiological
heritage as human beings (Bourguignon, 1973). This is
evidenced by the findingthat institutionalized forms of altered
states of consciousness occur in ninety percent of human
societies (Bourguignon, 1973). In addition, trance states are
experienced in many types of societies which vary in socio
economic and socio-political levels of complexity and organi
zation (Winkleman, 1989).

As Locke and Kellyhave pointed out (1985),a comprehensive
model for the cross-cultural analysis of altered states of
consciousness (ASes) would include physiological description
as well as behavioral, phenomenological and sociocultural
components. Physiological aspects are divided into two broad
categories: overt indicators such as eye rolling, piloerection,
tremors, etc., and covert indicators such as EEG, EKG, EMG
and skin potentials. While a large anthropological literature
exists on trance, very little research has been done in the area of
covert physiological indicators despite the fact that "such
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observations could be of the greatest value in classifying ASCs
and elucidating their physiological properties" (Locke & Kelly,
1985, p. 38). Accordingly, amounts of beta, alpha and theta
brainwave activity (EEGs), expressed as percentages of record
ing session time, were measured in ten "trance channels" from
the Los Angeles area as part of a broader anthropological study
of trance channeling activities (Hughes, 1989).

Trance channeling is an activity which channels describe as
being performed in an altered state of consciousness: while an
individual is in trance, an "other" entity "channels" through the
practitioner's body. Trance channeling could be categorized as
a type of "possession" following Winkelman's definition, i.e, "a
trance state interpreted by the culture as a condition during
which the practitioner's own personality is temporarily dis
placed by the personality of another entity" (1986, p. 194). It
should be noted, however, that the trance channels prefer the
term "blending" to describe their trance state as this term
connotes harmony and mutual cooperation between the
channel and the entity rather than domination of the channel
by the entity (Hughes, 1989).

To our knowledge there are no prior reports of direct recording
of trance state EEGs in a field setting in the anthropological
literature. Furthermore, we are not aware of any published
reports of EEG recordings of trance channels in any setting.

a This lack of field data seems to be due to difficulties in both the
lack technical and social realms (Locke & Kelly, 1985, pp. 38-39).

of Technical difficulties related to overcoming muscle and motion
field artifact are a significant problem in the study of ASCs. Even
data though the channels sit quite still while in trance, artifacts due

to eye movements, tongue movements, and masseter muscle
activity cannot be ignored. While the equipment used in the
present study had artifact inhibiting circuitry that removed the
effects of artifacts exceeding 75 microvolts, the effects of lower
voltage artifacts were not removed by the equipment. To
reduce the possible contaminating effects of low voltage (less
than 75 microvolts) artifacts, a "talking baseline" was done
both before and after the trance period. Environmental
conditions were held constant before, during and after trance.
As to social difficulties, i.e. informant cooperation, we were
fortunate to obtain the full cooperation of the channels as
regards BEG measurement while they were both in and out of
trance.

EEG studies have been done with respect to practitioners of
Zen Meditation (Zazan) (Kasarnatsu & Hirai, 1972), Yoga
Meditation (Samadhi) (Anand, Chhina & Singh, 1961) and
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Transcendental Meditation (Banquet, 1978). Readers who are
interested in a comprehensive review of the literature on EEG
changes during meditation may refer to Schuman, 1980. Zen
meditation seems to be characterized by an initial appearance
of alpha waves despite open eyes, an increase in amplitude of
persistent alpha waves, a decrease in alpha frequency, and
finally (among the most experienced priests) the appearance of
a "rhythmical theta train" (Kasamatsu & Hirai, 1972, p. 505).

Yoga meditation appears to be characterized by an increase in
amplitude of alpha waves and persistent (unblocked) alpha
activity despite strong experimental stimuli such as bright
lights, loud noises. etc. (Anand, Chhina & Singh, 1961).

Transcendental Meditation seems to be characterized by an in
crease in alpha rhythm amplitude, a decrease in alpha
frequency, short theta periods or longer rhythmic theta trains
and, in the most advanced subjects, "rhythmic amplitude
modulated beta waves present over the whole scalp" [sic]
(Banquet, 1978, p. 158).

It should be noted that while the meditative states described in
the aforementioned studies can be classified as altered states of
consciousness, and are therefore useful for purposes of
comparison, they are not "possession trance" states as defined
above.

Thompson, Forbes and Bolles (1937) report on a single case of
"self-induced apparent trance states" in which they found
"rather continuous alpha waves (approaching 100 percent)"
occurring during the trance state, while "in pre- and post-trance
records the alpha rhythms occurred only from ten to fifty
percent of the time while lying in the dark with eyes closed and
attempting to relax" (pp, 1313-14). It should be noted that their
alpha threshold was only ten microvolts, as compared to the
thirty microvolt level used in the present study. Unfortunately
their report is brief and over fifty years old; it is not clear what
type of "trance" the subject was in, although they do state that
he "asked and answered questions in three or four different
assumed personalities" and was subject to migraine (p. 1313).

In the absence of directly relevant data, no firm predictions
were offered concerning the nature or direction of change with
regard to amounts of beta, alpha and theta brainwave activity
in the trance channels. This exploratory study was done to find
out if measurable changes in brainwave activity do accompany
the trance channeling state, and, if so, what they might be. The
hypotheses being tested then were as follows:
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I. A statistically significant (0: < .05) difference in the
percentage of beta produced in the trance state as compared to
the normal state willbe found. The direction of the difference is
not predicted.

2. A statistically significant (Q < .05) difference in the
percentage of alpha produced in the trance state as compared
to the normal state willbe found. The direction of the difference
is not predicted.

3. A statistically significant (0: < .05) difference in the
percentage of theta produced in the trance state as compared to
the normal state will be found. The direction of the difference is
not predicted.

METHOD

Subjects

The trance channels who participated in this research were
evenly divided as to sex; i.e, five of the trance channels were
female and five were male. The female participants ranged in
age from 34 to 63, with a mean age of 46.4. The male
participants ranged in age from 31 to 73, with a mean age of
46.8. All but one of the channels had had some post-secondary
education; four had attained Bachelor's degrees, two had
Master's degrees, and two had PhDs. Occupations varied
widely, but all could be classified as middle to upper middle
class. Finally, all had been channeling for longer than one year,
two had been channeling as long as seven years, and the modal
experience was 2~ to 3 years.

Apparatus

The electroencephalograph (EEG) feedback monitor used to
record the subjects' brainwave activity was an R.I. Company
Model E430. Three frequency ranges of electrical activity were
recorded: beta (13M30 Hertz), alpha (8-13 Hertz) and theta (4-8
Hertz). The monitor's artifact inhibiting circuitry was set to
eliminate false feedback caused by artifact voltages greater
than 75 microvolts, which may have been produced when the
head, jaws or other parts of the body were moved.

On the basis of previous experience with other subjects, the
controls that establish the lower threshold for each frequency
band were set at 20 microvolts for beta, 30 microvolts for alpha
and 15 microvolts for theta for all subjects. Individualized
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thresholds were not set. The thresholds wereestablished before
the study was begun and were not changed during the course of
the study. If a threshold had been set too high, the amplitude of
the brainwave activity would rarely be high enough to trigger
the recording circuitry. Conversely, if the threshold had been
set too low the recording circuitry would have been triggered
constantly. The wide range of values recorded in this study
suggests that the thresholds used were set at appropriate levels.

The auditory feedback tones for all three frequency bands were
shut offin order to prevent the subjects from receiving feedback
on their performance.

The output of the EEG feedback monitor was connected to an
R.I. Company Model ET 330EEG timer. This computer-based
timer measures the duration (elapsed time) of the EEG
recording session as well as the amount and percentage of time
that beta, alpha and theta were recorded during the session.

Procedure

Electrode placement was the left occipital (0 1) area referenced
to the left ear (A I) with the ground electrode on the right ear
(A2). The 0 1 location was chosen on the basis of previous
clinical experience with the equipment using this electrode
placement site. The electrode pair impedance between the
ground electrode and each of the two active electrodes was
measured. If the electrode pair impedance exceeded 15,000
ohms, the electrodes were reapplied.

Non-intrusive naturalistic observation and elicitation tech
niques were utilized while subjects were both in and out of
trance. It should be emphasized that the present study used
anthropological field methods rather than the methods associ
ated with a controlled laboratory study. Open-ended questions
about such topics as energy flowswithin the body, the opening
of chakras, and the subjective experience of the channel while
in trance were asked of the "entities" or trance personalities in
an effort to replicate the usual trance channeling setting and
dispel any possible anxiety associated with the EEG equip
ment. Specifically the activities of the subjects consisted of
talking, listening and answering questions in what might be
described as an "intellectual" or "philosophical conversation"
mode of discourse. There was no drumming, dancing, excessive
motor behavior, or other prolonged induction technique (as is
sometimes found in trance traditions in other cultures). The
subjects simply closed their eyes, made changes in their
breathing patterns, and entered the trance state within one to
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three minutes. No convulsions were observed, though it might
be noted that facial grimaces and body twitches were not
uncommon while entering the trance state.

Measures

The percentage of the total recording session time during which
beta frequencies were present was recorded for each subject.
Likewise, percentages for alpha and theta brainwave activity
were also recorded.

There is a large literature regarding the subjective states
experienced by subjects when they are producing beta, alpha
and theta brainwave activity, but they have been very generally
described as follows. Beta (13-30 Hertz) occurs with strong,
excited emotions such as fear, rage, or anxiety, as well as with
alert attentiveness, selective attention, concentration, or anti
cipation (Lindsley, 1952). Brown (1977) has described beta as
being correlated with alert behavior, concentrated mental
activity such as solving math problems, anxiety and apprehen
sion. Alpha (8-13 Hertz) is associated with a relaxed wakeful
ness, routine reactions and creative thought where attention
may wander and free association is favored (Lindsley, 1952).
Brown (1977) has described alpha as being correlated with a
generally tranquil, pleasant, almost floating feeling. Theta (4-8
Hertz) occurs with drowsiness, borderline or partial awareness,
imagery, reverie and "dream-like states" (Lindsley, 1952).

Measures of the three brainwave frequency bands were taken at
approximately fiveminute intervals before the trance state was
entered, during the trance state and after the trance state had
ended. The amount of pre-trance recording time ranged from 5
to 15 minutes with a mean of 8.5 minutes. Time in trance
ranged from 22 to 59 minutes with a mean time of 38.7 minutes.
Post-trance recording time ranged from .5 to 11minutes with a
mean of 8.2 minutes. The points in time at which the trance
state began and ended were determined by the subjects' self
reports. All subjects reported that trance channeling had
indeed occurred during the trance period.

Analysis

Difference scores were calculated as follows. The percentage of
the total time period during which beta frequencies were
present was recorded for each subject before, during and after
the trance state was experienced. The same procedure was
followed for the alpha and theta frequency bands. The
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difference between each subject's pre-trance and trance beta
percentages was calculated. This was done for the alpha and
theta percentages as welL Difference scores for the post-trance
versus trance periods were also calculated using the same
procedure.

The randomization test for matched pairs (Siegel, 1956) was
used to analyze these data.' Two-tailed tests were used in the
analysis of all data because the direction of change, i.e.,
increase or decrease in the percentage of beta, alpha and theta
activity while in trance, was not hypothesized.

RESULTS

The results of the study are presented in Tables 1-7.The data in
Tables 1 and 2 indicate that Hypothesis 1 was accepted. The
percentage of time that beta was registered by the EEG
equipment during trance was significantly different from the
percentage of time beta was registered by the EEG equipment
outside of trance. This was true both when comparing trance
with the pre-trance and post-trance periods.

The probability of obtaining differences in percentages as great
as those shown in Tables I or 2, by chance, is only 8 out of 1024
(210=I024). Since the direction of the difference in percentages
was not predicted, a two-tailed test was used. The differences in
both cases (pre-trance versus trance and trance versus post
trance) were significant at the .0078 level. Although the
difference in direction was not predicted, the percentage of time
that high-amplitude beta was recorded was much higher during
trance than either before or after trance.

As the data in Tables 3 and 4 indicate, the percentage of time
that alpha brainwave activity was registered by the EEG
equipment was significantly different during trance than either
before or after trance. Consequently, Hypothesis 2 was
accepted. The differences between the percentage of time that
alpha was recorded before trance and during trance was
significant at the .0019 level, while the difference between the
percentage of time alpha was recorded during trance and after
trance was significant at the .0039 level, using two-tailed tests in
each case. The percentage of time that alpha was recorded was
much higher during trance than either before or after trance.

The data presented in Tables 5 and 6 show that Hypothesis 3
was partially accepted. The percentage of time that theta was
registered by the ERG equipment was significantly different
during trance than before trance. The difference in the
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percentage of time theta was recorded in the pre-trance versus
the trance periods was significant at the .0J17 level. The
difference in the percentage of time theta was recorded in the
trance versus the post-trance periods was not statistically
significant (.068 levelusing the two-tailed test). The percentage
of time that theta was recorded was higher during trance than
either before or after trance.

The significance levels for the differences in percentages
presented in Tables 1 through 6 are summarized in Table 7.
Examination of the sums of differences scores in Table 7
(differences in the direction of increase minus differences in the
opposite direction) shows that the pre-trance versus trance
sums of differences scores were greater than the post-trance
versus trance sums of differences scores for each of the three
frequency bands. This may indicate some temporary residual
aspect of the trance state.

TABLE I

PERCENTAGES OF TOTAL PRE-TRANCE AND TRANCE TIME PERIODS DURING

WIlIeR BETA BRAINWAVE ACTIVITY WAS PRESENT, AND DIPFIJRENClJ SCORIJS

FOREACH SUBJECT

PAIR PRE-TRANCE TRANCE PlFFERENCE

51 2,0 1.00 -1.00
S2 28.3 20.55 -7.75
S3 14.6 36,24 21.64
54 45.0 78,27 33.27
S5 22.6 57.31 34.71
S6 9.6 46.10 36.50
57 15.7 56.62 40.82
S8 3.8 46,54 42.74
59 30.8 85.81 55.01
510 4.6 81.20 76.60

~d:::333

The difference between the percentage of beta produced in the pre-trance and
trance periods was significant at the .0078 level (two-tailed test).

TABLE 2

PERCENTAGESOFTOTALTRANCEANDPOST-TRANCETIMEPERIODSDURING
WHICHBETABRAINWAVEACTIVITYWASPRESIlNT,ANDDlI'FERENCESCORES

FOREACHSUBJECT

PAIR TRANCE POST-TRANCE DIFFERENCE
51 1.00 6.3 5.30
S2 20.55 28.0 7.45
S5 57.31 48.0 -9.31
S3 36.24 26.6 -9.64
S8 46.54 33.9 -12.64
57 56.52 14.0 -42.52
S6 46.10 1.6 -44.50
S4 78.27 33,3 -44.97
S9 85.81 34.0 -51.81
SIO 81.20 6.0 -75.20

td:::-280

The difference between the percentage of beta produced in the trance and post
trance periods was significant at the .0078 level (two-tailed test).
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TABLE 3

PERCENTAGES OF TOTAL PRE-TRANCE AND TRANCE TIME PERIODS DURING

WHICH ALPHA BRAINWAVE ACTIVITY WAS PRESENT, AND DIFFERENCE SCORES

FOR EACH 8UllJECT

PAIR PRE-TRANCE TRANCE DIFFERENCE

SI 0.0 1.18 1.18
S2 4.6 13.42 8.82
S9 3.9 23.62 19.72
S6 0.6 22.08 21.48
S4 3.3 32.10 28.80
S1 12.2 47.34 35.14
SIO 0.6 37.53 36.93
S8 1.2 44.96 43.76
S5 11.6 56.84 45.24
S1 4.2 59.57 55.37

Zd:::296

The difference between the percentage of alpha produced in the pre-trance and
trance periods was significant at the .0019 level (two-tailed test).

TABLE 4

PERCENTAGES OF TOTAL TRANCE AND POST-TRANCE TIME PERIODS DURING

WHICH ALPHa BRAINWAVE ACTIVITY WAS PRESENT, AND DIFFERENCE SCORES

FOR EACH SUBJECT

PAIR TRANCE POST-TRANCE DlFFERENCE

SI 1.18 3.3 2.12
S2 13.42 5.6 -7.82
S9 23.62 3.0 -20.62
S4 32.10 10.3 -21.80
S6 22.08 0.0 -22.08
S3 47.34 22.6 -24.74
S8 44.96 9.1 -35.86
S10 37.53 0.3 -37.23
S5 56.84 7.0 -49.84
S7 59.57 6.3

Zd;;:·272

The difference between the percentage of alpha produced in the trance and
post-trance periods was significant at the .0039 level (two-tailed test).

TABLE 5
PERCENTAGES OF TOTAL PRE-TRANCE AND TRANCE ·TlME PERIODS DURING

WHICH THETA BRAINWAVE ACTIVITY WAS PRESENT, AND DIFFERENCE SCORllS

FOR EACH SUBJECT

PAIR PRE-TRANCE TRANCll DIFFERENCE

8 1 13.0 10.85 -2.15
SS 42.0 45.36 3.36
S2 55.6 38.37 -17.23
89 22.2 42.77 20.57
S6 20.0 41.10 21.10
84 42.6 63.82 21.22
83 39.4 80.78 41.38
S8 15,2 65.91 50.71
SIO 11.3 65.30 54.00
S1 21.3 76.00

Zd=248

The difference between the percentage of theta produced in the pre-trance and
trance periods was significant at the .0117 level (two-tailed test).
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TABLE 6
PERCENTAGES OF TOTAL TRANCE AND POST-TRANCE TIME PERIODS DURING

WIIlCII THETA BRAINWAVE ACTIVITY WAS PRESENT, AND DIFFERENCE SCORES

FOR EACH SUBJECT

PAIR TRANCE POST-TRANCE DIFFERENCE

S5 45.36 39.6 -5.76
SI 10.85 19.6 8.75
S9 42.77 27.2 -15.57
Sl 80.78 64.3 -16.48
S4 63.82 45.0 -18.82
S2 38.37 64.3 25.93
S8 65.91 36.2 -29.71
S 6 41.10 5.6 -35.50
S7 76.00 30.3 -45.70
S10 65.30 9.3

~d= 191

The difference between the percentage of theta produced in the trance and post
trance periods was not statistically significant (.068 level using two-tailed test).

TABLE 7

LEVELS OF SIGNIFJCANCE CORRIlSPONDlNG TO OUTCOMES OF THE

RANDOMIZATION TEST FOR MATCHED PAIRS. AND SUMS

OF DIFFERENCES SCORES

Pre-trance - Trance
Beta

Alpha
Theta

Post-trance - Trance
Beta

Alpha
Theta

SIGNIFICANCE
LEVELS

.0078

.0019

.0117

.0078

.0039

.068*

SUMS OF

DlFFERENCES

333
296
248
877

280
272
191
743

*Not statistically significant at the ,05 level (two-tailed test)

DISCUSSION

The foregoing research suggests that the trance channeling
state, as measured in the current study, is characterized by
large, statistically significant increases in amount and percen
tage of beta, alpha and theta brainwave activity. There appear
to be definite neurophysiological correlates to the trance
channeling state, and furthermore there is some evidence that
these correlates may be patterned. This pattern might be
provisionally compared to those associated with other altered
states of consciousness.
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Meditative States

As noted above, certain Yoga, Transcendental Meditation
(TM), and Zen meditative states seem to be characterized by
increases in alpha. In addition, Zen and TM practitioners often
show theta periods or rhythmic theta trains. Large increases in
beta activity are not reported for Zen or Yoga states, although
beta waves are reported in a stage of deep meditation by some
subjects practicing TM. It should be noted that in TM, beta
activity was only found in a "third stage of deep meditation by
advanced subjects" (Banquet, 1978, p. 158), and furthermore
while it was found with a "persistent background of slower
activity" (theta and alpha) (p. 154), this slower activity was of
"small amplitude" (p, 155).Among the trance channels large
amounts of beta activity were recorded continuously through
out the trance period and were coupled with large amounts of
high amplitude alpha and theta (relative to the pre- and post
trance states). Thus the EEG pattern found in the current study
of the trance channeling state seems to differ from the patterns
associated with the various meditative states as reported in the
studies cited above.

Hypnosis

While hypnotic states are often categorized together with other
trance states (e.g, "hypnotic trance") there seems to be a
consensus in the literature that there is no difference in EEG
between the waking state and the hypnotic state (Diamant, et
at, 1960;Barber, 1970;Tart, 1972;Udolf, 1987).As there seems
to be a patterned difference between the "waking" or non
trance state EEGs ofthe trance channels and their trance state
EEGs, it seems clear that the trance channeling state is not
simply a form of self-hypnosis, but rather a distinctive state
unto itself. Even if the dissociative processes underlying
hypnosis, trance channeling and the meditative states are
similar, their manifestations in terms of EEGs seem to differ,
which may be due to the qualitatively different types of mental
activity entailed in each.

Multiple Personality Disorder

There is a growing body of literature describing the distinct
physiological correlates of alternate personalities in people
with multiple personality disorder (Ludwig, et al., 1972;Braun,
1983a; Braun, 1983b; Ludwig, 1983; Putnam, 1984;Putnam,
Zahn & Post, 1990). With regard to EEG changes that occur
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with the alternation of personalities, Ludwig, et al. (1972;
Ludwig, 1983) found "dramatic differences in electroencepha
lographic activity associated with the different personalities,
[and] the personalities also displayed differences in alpha
blocking" (1983, p. 95). It is interesting to note that Ludwig
found the alpha blocking to be similar to that found in Yoga
and Zen meditation states (1983). Braun has found neuro
physiological changes in electrical field (presented on topo
graphic maps) due to the integration of several personalities
into a single personality (1983b). Coons, Milstein and Marley
(1982) as cited in a review article by Putnam (1984), found that
while visual inspection of EEG tracings did not reveal any
evidence of change in the electroencephalographic pattern
between alternate personalities, frequency analysis did reveal
significant changes in relative amplitude for the alternate
personalities of the multi piesas wen as the simulated personali
ties of the control subject. Finally Putnam, Zahn and Post
(1990) in a study of differential autonomic nervous system
(ANS) activity among alternate personalities found that the
alters showed a pattern of increased arousal compared to the
host personality. Putnam and Coons both believe that
differences in muscle tension may account for differences in
ANS and EEG (respectively) across alter personalities.

While MPD is not the same as trance channeling in that they
are very different with regard to etiology, function, control and
pathology (Hughes, 1990),the alter personality states of MPD
are physiologically distinct states of consciousness (Putnam,
Zahn & Post, 1990),just as the trance and non-trance states of
the channels seem to be physiologically distinct states of
consciousness.

PathologicalStates

According to Grebb, Weinberger and Morihisa (1986)schizo
phrenia is characterized by decreased alpha and increased delta
and theta, while Small (1983) has concluded that schizo
phrenics show decreased alpha, but increased delta and beta
(cited in John, 1989). In any case, the electrophysiology of
schizophrenia seems to be quite different from that of the
trance channeling state as recorded in the present study.

Other disorders are also characterized by distinctive electro
physiological profiles. For example, patients with seniledemen
tia display increased delta and theta activity coupled with
decreased alpha and beta (Goodin & Aminoff, 1986;Giannitra
pani & Collins, 1988; Giaquinto & Nolfe, 1988; Soininen &
Partanen, 1988)cited in John (1989),while delirium seems to be
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associated with an increase in theta, delta and beta coupled
with a decrease in alpha activity (Gellhorn, 1969).

Winkelman hypothesizes a relationship between temporal lobe
syndrome and possession trance states (1986). While it is not
clear as to what exactly is meant by "temporal lobe syndrome"
in that a wide spectrum of manifestations seems to be covered
by this term, the EEGs of the trance channels, as recorded in
this study, were inconsistent with what would have been found
if epileptiform activity in the form of petit mal seizures,
psychomotor epilepsy or grand mal seizures were occurring
(Adams & Victor, 1977; Merritt, 1973).

Finally, while behavioral aspects of pathological states such as
schizophrenia, senile dementia, delirium and epilepsy are
presumably determined by their underlying neurophysiology,
in both meditative practices and trance channeling it is
culturally patterned (taught) behavior that produces subse
quent (and temporary) neurological changes. This distinction
is important in differentiating between organic pathology and
culturally induced experience as regards the classification of
altered states of consciousness.

In sum, there is some evidence that points toward the con
clusion that the trance channeling state, as measured in the
present study, may be a distinctive state characterized by a
particular EEG profile. This profile seems to differ from that
found in certain meditative states, hypnotic states, various
pathological states, or the "waking" states of the trance
channels who participated in this study. We would like to
emphasize that due to the pilot nature of the present study, no
ultimately definitive claims can be made with regard to the
trance channeling state. The present study should be expanded
and replicated elsewhere. Laboratory studies which allow
controlled. experimental research design should also be done
to seehow the results compare to the present results obtained in
a fieldsetting. Such laboratory studies could make use of multi
channel EEG assessment. In addition, spectral analysis could
be utilized to obtain threshold-free indices of brainwave activity
in order to eliminate the possible contamination of the data by
artifact, or simultaneous recording of eye and other muscle
movements could be made in furtherance of the same goal.

"The non parametric randomization test rather than a parametric test, such as
the t-test, was used because there was little or no basis for making the
assumption that the difference scores (trance versus non-trance percentages of
beta, alpha and theta) were normally and independently distributed in the
population from which the sample was drawn. Sincethe measurements were on
an interval scale, the randomization test is the most powerful (uses all the
information in the sample) of the nonparametric tests. In addition, nonpara
metric tests such as the randomization test, are appropriate when the sample
size is small.

the
pilot
nature
of
the
present
study

Changes in Brainwave Activity During Trance Channeling 187



REFERENCES

ADAMS,D. & V1CTOR,M, (1977). Principles of neurology, New York:
McGraw~Hil1.

ANAND,B., CHHlNA,G. & SlNGJI, B. (1961). Some aspects of
electroencephalographic studies in Yogis. Electroencephalography
and Clinical Neurophysiology, 13, 452-56.

BANQUET,J. (1978). Spectral analysis of the EEG in meditation. In D.
Orrne-Johnson and J. Farrow (Eds.), Scientific research on the
Transcendental Meditation program (pp. 152-59). Weggis, Lake
Lucerne, Switzerland: Maharishi European Research Univ, Press,

BARBER,T. (1970). Physiological effects of hypnosis and suggestion.
In T, Barber, et at. (Eds.), Biofeedback and self-control: 1970 (pp.
188-256). Chicago: Aldine-Atherton.

BOURGUIGNON,E. (1973), Religion, altered states of consciousness
and social change. Columbus: Ohio State University Press.

BRAUN,B. (1983a).Psychophysiologic phenomena in multiple per
sonality and hypnosis. American J. of ClinicalHypnosis. 26. 124-37.

BRAUN,B. (1983b). Neurophysiologic changes in multiple personality
due to integration: A preliminary report. American Journal of
Clinical Hypnosis. 26, 84-92.

BROWN,B. (1977). Stress and the art of biofeedback, New York:
Bantam Books.

COONS,P., MILSTE1N,V. & MARLEY,C. (1982). EEG studies of two
multiple personalities and a control. Archives of General Psychi
atry, 39, 823-25.

D1AMANT,J., DUFEK,M., HOSKOVEC,J., KRISTOF,M., PEKAREK,V.,
ROTH,B. & VELEK,M. (1960). An electroencephalographic study of
the waking state and hypnosis with particular reference to
subclinical manifestations of sleep activity. International Journal of
Clinical and Experimental Hypnosis, 8, 199-212.

GELLHORN,E. (1969). Further studies on the physiology and
pathophysiology of the tuning of the central nervous system.
Psychosomatics, 10, 94-104.

G1ANNITRAPANI,D. & COLLlNS,J. (1988). EEG differentiation
between Alzheimer's and non-Alzheimer's dementias. In D. Gianni
trapani & L. Murri (Eds.), The EEG of mental activities (pp. 26-41).
New York: Karger.

GIAQUINTO,S. & NOLFE,G. (1988). The electroencephalogram in the
elderly: Discrimination from demented patients and correlation
with CT scan and neuropsychological data. In D. Giannitrapani &
L. Murri (Eds.), The EEG of mental activities (pp. 50-65). New
York: Karger.

GOODlN,D. & AMINOFF,M, (1986). Electrophysiological differences
between subtypes of dementia. Brain, 109, 1102-13.

GRBBB,J., WB1NBBRGER,D. & MORIHISA,J. (1986). Encephalogram
and evoked potential studies of schizophrenia. In H. Nasrallah &
D. Weinberger (Eds.), Handbook of schizophrenia (121-140).
Amsterdam: Elsevier Science Publishers.

HUGHES,D. (1989). Blending with an other: An analysis of trance
channeling in the U.S., Masters Thesis, University of California,
Los Angeles.

HUGHES,D. (1990). A comparison of trance channeling and multiple

188 The Journal of Transpersonal Psychology, 1990, Vol. 22. No.2



personality disorder. Presented at the American Anthropological
Association meetings, New Orleans, December I, 1990.

JOliN, E. (1989). The role of quantitative topographic mapping or
"neurometrics" in the diagnosis of psychiatric and neurological
disorders: The pros. Electroencephalography and Clinical Neuro
physiology, 73, 2-4.

KASAMATSU,A. & HIRAI, T. (1972). An electroencephalographic
study on the zen meditation. In C. Tart (Ed.), Altered stales of
consciousness (pp. 501-14). New York: Anchor Books.

LINDSLEY,D. B. (1952). Psychological phenomena and the electro
encephalogram. Electroencephalography and clinical neurophysi
ology, 4, 443-56.

LOCKE,R. & KELLY,E. (1985), A preliminary model for the cross
cultural analysis of altered states of consciousness, Ethos, 13,3-56.

LUDWIG,A. (1983). The psychobiological functions of dissociation.
American Journal of Clinical Hypnosis, 26, 93-99.

LUDWIG,A., BRANDSMA,J., WILHUR,C., BENDFELDT,F. & JAMESON,
D. (1972). The objective study of a multiple personality, Archives 0.1
General Psychiatry, 26, 298-310.

MERRITT,H. (1973). A textbook of neurology. Philadelphia: Lea &
Febiger.

PUTNAM,F. (1984). The psychophysiologic investigation of multiple
personality disorder: A review. Psychiatric Clinics of North
America, 7, 31-39.

PUTNAM,F., ZAHN, T. & POST,R- (1990). Differential autonomic
nervous system activity in multiple personality disorder. Psychiatry
Research. 31, 251-260.

SCHUMAN, M. (1980). The psychophysiological model of meditation
and altered states of consciousness: A critical review. In J. M.
Davidson and R. 1. Davidson (Eds.), The psychobiology 0/
consciousness (pp. 333-18). New York: Plenum Press.

SIEGEL, S. (1956). Nonparametric statistics for the behavioral
sciences. New York: McGraw-Hill.

SMALL, J. (1983), EEG in schizophrenia and affective disorder. In J.
Hughes & W. Wilson (Eds.), EEG and evoked potentials in psy
chiatry and behavioral neurology (pp. 25-44).Boston: Butterworth.

SOlNINEN,H. & PARTANEN,J. (1988). Quantitative EEG in the
diagnosis and followup of Alzheimer's disease. In D. Giannitrapani
& L. Murri (Eds.), The EEG of mental activities (pp. 42-49). New
York: Karger.

TART,C. (1972). The psychophysiology of some altered states of
consciousness. In C. Tart (Ed.), Altered states of consciousness (pp.
497-500). New York: Anchor Books.

THOMPSON,M., FORBES,T. & BOLLES,M, (1937). Brain potential
rhythms in a case showing self-induced apparent trance states. The
American Journal of Psychiatry, 93, /313-14.

UDOLF, R. (1987). Handbook of hypnosis for professionals. New
York: Van Nostrand Reinhold.

WINKLEMAN,M. (1986). Trance states: A theoretical model and cross
cultural analysis. Ethos, 2, 174-204,

WINKELMAN,M. (1989). Trance and shamanism in the cross-cultural
perspective. Presented at the annual meeting of the Assn. for the An
thropological Study of Consciousness, PacificPalisades, Ca., March.

Requests for reprints to: Durecn Hughes, 2437 Corinth Ave., #205, Los
Angeles, CA 90064.

Changes in Brainwave Activity During Trance Channeling 189


