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Similar or Disparate Brain Patterns? The Intra-Personal EEG 
Variability of Three Women With Multiple Personality Disorder 

A. R. Lapointe, J. W. Crayton, R. deVito, C. G. Fichtner and L. M. Konopka 
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ABSTRACT 
Quantitative EEG was used to assess the intra-person- 

al variability of brain electrical activity for 3 women diag- 
nosed with Multiple Personality Disorder (MPD). Two sepa- 
rate control groups (within-subject and between-subject) 
were used to test the hypothesis that the intra-personal 
EEG variability between 2 alters would be less than the 
interpersonal EEG variability between 2 controls, and sim- 
ilar to the intra-personal EEG variability of a single person- 
ality. This hypothesis was partially supported. In general, 
the 2 EEG records of a MPD subject (alter 1 vs. alter 2) 
were more different from one another than the 2 EEG 
records of a single control, but less different from one 
another than the EEG records of 2 separate controls. Most 
of the EEG variability between alters involved beta activity 
in the frontal and temporal lobes. 
INTRODUCTION 

Dissociative Identity Disorder (DID),' formerly called 
Multiple Personality Disorder (MPD),z is characterized by 
"the presence of two or more distinct identities or person- 
ality states (each with its own relatively enduring pattern of 
perceiving, relating to, and thinking about the environment 
and sel f l . . . .  [that] recurrently take control of the person's 
behavior" (p. 529).' Patients with DID typically switch 
between three and nine different personalities, often 
referred to as "alters." Frequently, there is a dominant or 
core personality (i.e., "host") and several subordinate 
alters.' Generally, each alter has a well-defined role (e.g., 
protector) and limited access to certain autobiographical 
memories.'35 Most cases of DID (over 90% in some 
reports) involve female patients with a self-reported history 
of severe childhood abuse.' 3 5  

Some clinicians believe that DID is extremely rare, 
whereas other clinicians believe it is vastly under diag- 

Recent surveys in the United States and 
Canada suggest that many North American psychiatrists 

are highly skeptical of DID. Pope et aLg acquired survey 
data from 301 board certified American psychiatrists and 
reported that 57% of these psychiatrists concurred that 
DID should either be excluded from the Diagnostic and 
Statistical Manual of Mental Disorders (DSM), or included 
solely as a proposed diagnosis or "iatrogenic" condition 
(i.e., a condition that is caused by the clinician's diagnosis 
or treatment). Furthermore, 71 % of these psychiatrists 
reported that DID is supported by partial to no scientific 
evidence. A similar survey of Canadian psychiatrists found 
even higher rates of professional skepticism toward DID.'O 

One approach to the investigation of dissociative phe- 
nomena is to utilize objective measures of brain activity. 
Some researchers believe that dissociative states are reg- 
ulated by the prefrontal cortices and temporal lobes.11 l 3  

The prefrontal cortices seem to be actively involved in the 
organization of behavior, the regulation of emotion, and the 
inhibition of impulsive urges. The prefrontal cortices have 
strong connections with limbic structures in the temporal 

Damage to the prefrontal cortices can lead to 
severe changes in personality, whereas damage to the 
temporal lobes can cause dissociative symptoms such as 
deja vu and amne~ ia .~ "  l 4 I 5  

The stability and specificity of brain electrical activity 
make EEG an excellent modality to use in the assess- 
ment of DID. Extensive data suggest that the healthy adult 
undergoes few significant long-term changes in EEG 
between the ages of 20 and 60.16 Additional data suggest 
that the "between-subject'' or interpersonal EEG variance 
is greater than the "within-subject" or intra-personal vari- 
ance of EEG when identical recording conditions are 
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Table 1 
Subject Session 1 Session 2 
Control 1 Baseline Baseline 

Control 2 Baseline Baseline 

Control 3 Baseline 

Control 4 Baseline 

MPD 1 Alter 1 (5-year-old) Alter 2 (32-year-old) 

MPD 2 Alter 1 (unknown) Alter 2 (unknown) 

MPD 3 Alter 1 (male taxi Alter 2 (host 
driver) personality) 

Note Session 1 and Session 2 were between 2 and 10 
days apart Session 2 data were not acquired for 
Control 3 and Control 4 

~ s e d . ' ~ ~ ~ l o g e t h e r ,  these data imply that the human EEG 
is a fairly stationary process that is heavily influenced by 
individual differences. 

A consistent finding in the literature is that patients with 
MPD or DID demonstrate variable EEGs when their multi- 
ple alters are Hughes, Kuhlman, Fichtner, 
and GruenfeldZ0 (p.208) even stated that "a rank ordering of 
the differences in the [EEGs] of the alternate personalities 
from [a single MPD subject] were similar to the rank order- 
ing of the differences in personality characteristics, as 
judged by the psychiatrist dealing with this patient." Critics 
of these findings contend that alter-related differences in 
EEG are attributable to EEG artifact or changes in mood 
and alertness rather than changes in per~ona l i t y .~~ 25 

Furthermore, some data suggest that the intra-personal 
variability of EEG is just as high for healthy controls as it is 
for patients diagnosed with MPDZ3 In fact, Coons, Milstein, 
and MarIeyz3 reported that a healthy control who simulated 
different personalities during EEG was able to alter the rel- 
ative amplitude of five frequency bands more significantly 
than two MPD patients who reportedly switched personali- 
ties during EEG. 

The purpose of this study was to examine the intra-per- 
sonal EEG variability for 3 patients diagnosed with MPD. 
Because EEG varies more between people than it does in 
the same person over time, it was hypothesized that the 
intra-personal EEG variability between 2 alters would be 
less than the interpersonal EEG variability between 2 con- 
trols, and similar to the intra-personal EEG variability of a 
single personality. 

METHOD 
Participants 

The patient group included 3 females (mean age = 33.3: 
SD = 1.2) who were diagnosed with MPD according to the 
DSM-II\-R*. All of these women were white and right-hand- 
ed. Each one was reported to have at least five alternate 
personalities and a history of self-mutilation and severe 

childhood abuse. These subjects are referred to as MPD 1, 
MPD 2, and MPD 3 throughout the rest of this paper. 

The control group included 4 females (mean age = 26: 
SD = 8.7) who denied a history of mental illness or sub- 
stance abuse. All of these women were white and right- 
handed. These subjects are referred to as Control 1. 
Control 2, Control 3, and Control 4 throughout the rest of 
this paper. 
Procedure 

Nineteen electrodes (FZ. FP1, FP2. F3. F4, F7. F8, CZ, 
C3, C4, T3, T4, T5, T6, PZ, P3, P4, 01, 02) were placed 
on the participant's scalp following the International 10120 
System and referenced to linked ears. EEG was recorded 
and quantified with the Neuroscan acquisition system.ib 
The sampling rate of the data was 128 Hz with filter set- 
tings at 0.01 Hz and 70 Hz. Following EEG acquisition, a 
low band pass filter was used to attenuate the frequencies 
above 30 Hz. 

EEG was recorded while the subjects sat in a reclining 
chair with their eyes closed. A video camera system was 
used to monitor all subjects' behaviors. During the record- 
ing of EEG, the subjects received an intravenous injection 
([99mTc]-HMPAO) that was later used to administer a brain 
SPECT scan. The brain SPECT data are not reported in 
this paper. 

Between 2 and 10 days later, the EEG and brain 
SPECT procedures were repeated on Control 1, Control 2, 
and all 3 MPD subjects. These 2 sets of data are referred 
to as session 1 and session 2 throughout the rest of this 
paper. Both sessions reflected baseline EEG measure- 
ments for Control 1 and Control 2. For the MPD subjects, 
each session captured the EEG of a separate alter. MPD 1 
was a 5-year-old girl during session 1 and a 32-year-old 
female during session 2. MPD 3 was a male taxi driver dur- 
ing session 1 and the host personality, that is a 34-year-old 
female, during session 2. No descriptors were available for 
the two personalities of MPD 2. In each case, a therapist 
who had experience working with the patient helped draw 
out the identified alter. The design of the study is depicted 
in Table 1. 

Prior to recording EEG, all subjects were screened with 
a urine analysis (UA). UA results indicated that 5 of the 6 
subjects were negative for alcohol, illicit substances, and 
psychotropic medications. MPD 3 tested positive for a ben- 
zodiazepine (session 1) and barbiturate (sessions 1 and 2). 
MPD 3 was not excluded from the study because of the 
limited sample size and difficulty finding patients with a 
diagnosis of MPD. The effects of psychotropic medications 
on EEG are considered in the discussion section. 
Data Processing 

NeuroGuide 1 .7.g2' was used to edit the EEG files prior 
to performing statistics. The method for selecting clean 
EEG was based on criteria used by Thatcher, North, and 
BiverZ8 and Thatcher et aLZ9 The NeuroGuide "automatic 
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Figure 1. 
Statistically significant 
differences in FFT rela- 
tive power between ses- 
sions for 2 controls (top 
graph) and between 
alters (bottom graph) for 
3 participants with MPD 
The horizontal axis is 
the 1 -Hz frequency band 
that independent 1-tests 
were run on The vertical 
axis is the number of 
electrodes in which sta- 
tistical significance (p 5 

001) was found for that 
frequency band 
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selection" was used to select artifact-free segments of EEG 
that were representative of an eyes closed and relaxed 
state of arousal. Following the automatic selection, each 
EEG file was visually edited until it was between 60 and 90 
seconds long and had an average electrode split-half relia- 
bility that was greater than .95. 
Data Analysis 

NeuroStat, a supplementary component of 
NeuroGuide, was used to run statistics on EEG relative 
power. Relative power is a preferred EEG measure for 
between-subject comparisons because it is not influenced 
by skull or skin Independent t-tests were used 
to detect statistically significant differences in relative power 
for 1 -Hz frequency bands between 1 Hz and 30 Hz. Initially, 
the 4 controls' EEG records, all from session 1, were com- 
pared to one another to establish interpersonal differences 
in relative power (Control 1 vs. Control 3, etc). Secondly, the 
2 EEG records of Control 1 and Control 2 were compared 
to one another to assess intra-personal differences in rela- 

tive power (session 1 vs. session 2). Finally, the 2 EEG 
records of each MPD subject were compared to one anoth- 
er to assess intra-personal differences in relative power 
between alters (alter 1 vs. alter 2). 
Hypothesis Testing 

Every statistical comparison of EEG resulted in 570 p- 
values (30 I -Hz  frequency bands x 19 electrodes). The 
hypothesis in this study was tested by counting the number 
of p-values that were equal to or less than ,001. The 
hypothesis was supported if the number of statistically sig- 
nificant differences (p 5 ,001) between 2 alters' EEGs was 
always less than the number of statistically significant dif- 
ferences (p 5 ,001) between 2 separate controls, and sim- 
ilar to the number of statistically significant differences (p 5 

,001) between the 2 EEG sessions of a single control. EEG 
frequencies were grouped into delta (1-3 Hz), theta (4-7 
Hz), alpha (8-12 Hz), beta-I (13-18 Hz), beta-2 (19-25 Hz) 
and beta-3 (26-30 Hz) frequency bands to facilitate the 
interpretation of the results. 
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Results of independent 1-tests used to compare 2 baseline EEG sessions for Control 1 

Average results of independent 1-tests used to compare a single EEG session for Control 1 
Control 2 Control 3 and Control 4 

Results of Independent 1-tests used to compare the EEG of 2 alters for MPD 1 MPD 2 

and Control 2 

0 

andMPD3 

= Standard deviation of 
independent 1-tests I 

Control 1 Control 2 4 Controls MPD 1 MPO 2 MPO 3 

RESULTS 
lnterpersonal EEG Variability for Healthy Controls 

A between-subject comparison revealed that all 4 of the 
controls had many differences in 1-Hz frequency band rel- 
ative power that were statistically significant at p s ,001. 
Significant differences (p s ,001) between controls were 
found in every 1-Hz frequency band between 1 Hz and 30 
Hz. lnterpersonal differences (p ~ 0 0 1 )  in alpha relative 
power spanned most of the cortex, whereas interpersonal 
differences (p s ,001) in delta relative power were general- 
ly restricted to a few leads. 
Intra-personal EEG Variability for Healthy Controls 

Intra-personal differences in 1 -Hz frequency band rela- 
tive power were rarely significant at more than 3 electrodes 
when the 2 EEG sessions for Control 1 and Control 2 were 
compared to one another. Delta, alpha, and beta-1 relative 
power varied the least between sessions, whereas beta2 
and beta-3 relative power varied the most. A consistent 
finding for both subjects was a significant decrease (p s 
,001) in beta-2 relative power in the left temporal lobe, par- 
ticularly the middle temporal lobe. The intra-personal sta- 
bility of EEG relative power across sessions for Control 1 
and Control 2 is depicted in Figure 1. 
Intra-Personal EEG Variability for Subjects with MPD 

Intra-personal differences (p s ,001) in fast activity, par- 
ticularly beta-2 and beta-3 were detected throughout the 
frontal and temporal lobes whenever 2 alters EEGs were 
compared to one another. The most significant findings were 
in the left middle temporal lobe. A consistent finding across 
subjects was a significantly greater amount (p 5 ,001) of 

Figure 2. 
Statistically significant differ- 
ences in FFT relative power 
(a) within 2 controls, (b) 
between 4 controls, and (c) 
between the two alters of 3 
subjects with MPD The ver- 
tical axis is the total number 
of statistically significant 
findings (p 5 001) that 
resulted when independent 
1-tests were run on 1 -Hz fre- 
quency bands between 1 Hz 
and 30 Hz 

beta-2 or beta-3 relative power in the right prefrontal lobe 
during the first alter compared to the second. In the case of 
MPD 2 significant differences in prefrontal relative power, 
both slow and fast activity, were quite pronounced. Prefrontal 
fast activity was significantly higher (p s ,001) during the first 
alter of MPD 2, whereas prefrontal slow activity was signifi- 
cantly lower (p s.001). In addition to the aforementioned dif- 
ferences in beta activity, the two alters of MPD 1 demon- 
strated varying amounts of (p s ,001) of alpha relative power 
in the posterior regions, particularly the occipital and right 
temporal lobes. The intra-personal stability of EEG relative 
power across alters for MPD 1, MPD 2, and MPD 3 is depict- 
ed in Figure 1. 
Number of Statistically Significant Differences in 
EEG Relative Power (a) Between Controls, 
(b) Within Controls, and (c) Behveen Alters 

On average, there were 185.2 2 42.1 statistically signifi- 
cant differences (p s ,001) in relative power between the 
EEG records of 2 controls, 71 t 35.0 statistically significant 
differences (p s ,001) in relative power between the EEG 
records of 2 alters, and 18 2 12.7 statistically significant dif- 
ferences (p s ,001) in relative power between the 2 EEG 
records of Control 1 and Control 2.Thus, our hypothesis was 
partially supported. Unexpectedly, MPD 1 and MPD 2 expe- 
rienced more changes in EEG across sessions than MPD 3, 
Control 1, or Control 2, in part because of the significant 
shifts in temporal or prefrontal lobe beta. Figures 2 and 3 
highlight these results. The results from all 19 electrodes are 
displalyed in Figure 2, whereas only the results from the 
temporal and prefrontal leads are displayed in Figure 3. 
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Figure 3. 
Statistically sig- 
nificant differ- 
ences in fast 
beta (19-30 Hz) 
relative power at 
prefrontal (top 
graph) and tem- 
poral (bottom) 
leads. The verti- 
cal axis is the 
total number of 
statistically s i g  
nificant findings 
(p s ,001) that 
resulted when 
independent t- 
tests were run 
on 1-Hz fre- 
quency bands 
between 19 Hz 
and 30 Hz. 

DISCUSSION 

Results of independent t-tests used to compare 2 baseline EEG sessions for Control 1 and Control 2 

Results of independent t-tests used to compare the EEG of 2 alters for MPD 1. MPD 2, and MPD 3 

40 

30 
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10 
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10 

Prefrontal leads (FP1. FP2) 

,I, 
Control 1 Control 2 MPD 1 MPD 2 MPD 3 

Temporal leads (T3, T4, T5. T6) 

0 

Control 1 Control 2 MPD 1 MPD 2 MPD 3 

Consistent with previous reports, some of the MPD sub- 
jects had significantly different EEGs depending on the per- 
sonality they were in.20-22 When the results from these sub- 
jects were compared to the results from 2 separate control 
groups, an interesting pattern emerged. In general, the 2 
EEG records of a MPD subject (alter 1 vs. alter 2) were more 
different from one another than the 2 EEG records of a 
healthy control (session 1 vs. session 2), but less different 
from one another than the EEG records of 2 healthy controls 
(Control 1 vs. Control 2). Thus, although a patient's EEG 
changed according to alter, it still maintained its specificity. 

Unlike either of the controls, MPD 1 exhibited a fairly 
pronounced change in alpha relative power at the occipital 
and temporal leads. In particular, MPD 1 had more occipi- 

tal alpha (1 1 Hz) during her 5-year-old alter than during her 
32-year-old alter. This finding contradicts what is known 
about the effects of maturation on EEG. For the most part, 
alpha waves above 10 Hz are not well established until 
adulthood. On the contrary, it is slow wave activity that pre- 
dominates the EEG during ~ h i l d h o o d . ~ ~ . ~ ~  Because 5-year- 
olds are expected to have less, not more, posterior alpha 
than adults, the decrease in occipital alpha that occurred 
with MPD 1 was probably the result of an increase in 
drowsiness or mental activity, two conditions known to 
attenuate occipital alpha.3'.32 

Much of the EEG variance between alters was attrib- 
utable to differences within the beta-2 and beta-3 frequen- 
cy bands, hereafter referred to as "fast beta." Extreme dif- 
ferences in prefrontal or temporal lobe fast beta were char- 
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acteristic of two of the MPD subjects. Unlike either of the 
controls, all 3 of the MPD subjects demonstrated a signif- 
icant decrease in prefrontal fast beta, predominately on 
the right side, when their first EEG was compared to their 
second. Interestingly, some researchers believe that the 
right prefrontal cortex helps regulate the representation of 
the se l f -c~ncept .~~ 

Similar to the results from this study, Hughes et aL2@ 
and Cocker et aLz2 reported that EEG activity above 18 Hz 
varied the most between alters at the temporal or frontal 
leads. Growing evidence suggests that fast beta is posi- 
tively correlated with metabolic activity in the temporal and 
frontal regions.34 Additional data suggest that changes in 
temporal and frontal lobe activation occur during dissocia- 
t i ~ n . ~ ~  3g Although it is possible that dissociation was relat- 
ed to some of the EEG changes that occurred in our study, 
a careful interpretation of the data suggests that additional 
factors could have played a significant role. 

The presence of prefrontal fast beta, particularly on the 
right side, may be associated with increased vigilance or 
fear. The right prefrontal cortex is believed to regulate threat- 
related  emotion^.^' 43 Increased anterior right side activation 
can occur while people experience or anticipate fearful 
events.4144 Perhaps the MPD subjects in our study were 
more tense and anxious during their first EEG because they 
were less familiar with the examiners and testing proce- 
dures. Secondly, they may have had more stressful memo- 
ries associated with their first alter compared to their second. 
Either one of these factors could have resulted in more pre- 
frontal fast beta during their first EEG. 

In the case of MPD 3, the difference in fast beta between 
alters was likely a medication effect. As previously reported, 
MPD 3 had a benzodiazepine in her system during the first 
EEG, but not during the second. Benzodiazepines are 
known to increase fast beta in the anterior segments of the 
brain.31 Hence, it is not surprising that the first alter of MPD 
3 generated more frontal lobe beta than the second alter did. 
Furthermore, MPD 3 demonstrated minimal changes in 
EEG while being the only subject with a mood-stabilizing 
agent (i,e,, barbiturate) in her system on both days EEG was 
recorded. This finding is significant in that one of the major 
criticisms of research on MPD is that alter related differences 
in EEG are attributable to changes in mood not identity.2324 
Perhaps this criticism applies here. On the other hand, 

mood-stabilizing anticonvulsants have been reported to 
exert stabilizing effects on dissociative phenomena as 
Limitations 

The findings in this study should be interpreted wlth 
caution due to limitations in the methodology of this study 
and in current EEG techniques. Obviously, the small sam- 
ple size of this study limits the extent to which the results 
can be generalized to larger populations. For this reason, it 
is recommended that this study be replicated on a much 
larger sample. In addition, it is possible that the restrictive 
laboratory conditions necessary for recording clean EEG 
(eyes closed, seated and still) were not ideal for eliciting full 
shifts in personality. Last, but not least, the MPD subjects 
did not rate their mood while in different personality states. 
Hence, it is difficult to assess the degree to which mood 
may have influenced EEG. 
Future Directions 

Additional research on the stability of EEG in normative 
and psychiatric populations IS necessary to clarify the sig- 
nificance of alter-specific changes in EEG. Future 
researchers should continue to investigate the extent to 
which subjects can influence EEG by performing cognitive 

pretending to have multiple 23 

entering trance-like states (e.g., meditation),485' and focus- 
ing on emotionally laden memories with varying degrees of 
self-talk5' and visual imagery.53 It would also be interesting 
to acquire multiple EEGs from the same alter to assess the 
test-retest reliability of that alter's EEG. Poor reliablllty 
across multiple EEG records would suggest that the alter 
does not have a specific brain wave pattern. Finally, it IS 

important for future investigators to help clarify which parts 
of the brain and which EEG measures demonstrate the 
greatest between-subject variance. 

CONCLUSIONS 
Some patients diagnosed with dissociative disorders 

demonstrate unusual changes in EEG that coincide with 
reported shifts in personality. With that said it is still unclear 
as to whether or not these EEG changes are directly linked 
to dissociation. Future research is necessary to establish 
the extent to which variables unrelated to dissociation (e.g., 
anxiety, medication) can influence these patients' EEGs. 
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