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ABSTRACT – Background and objectives: Early investigators claimed that temporal lobe
epilepsy (TLE) was associated with a personality traits and psychiatric symptoms collectively known as the interictal behavioral syndrome or Geschwind’s syndrome. Interictal
behavioral alterations associated with TLE included affective dysregulation; irritability
and impulsive aggression; anxiety and obsessive-compulsive symptoms; paranoia; abnormal patterns of social interaction; schizophrenic-like symptoms and dissociative states;
hypergraphia; and hyperreligiosity. A number of psychiatric disorders are known to have
subclinical variants. Are recurrent temporolimbic seizure-like events (as determined by a
self-report symptom inventory—the LSCL-Limbic System Checklist) among non-clinical
subjects also associated with TLE-related psychiatric symptoms/ syndromes and personality
features?
Methods: To test this, we examined the clinical/personality profiles of students who
self-reported symptoms associated with temporolimbic seizures.
Results: In two separate studies, we found that American and Turkish students reporting temporolimbic seizure-like symptoms had clinical/personality profiles resembling
interictal clinical/personality features.
Conclusions: Findings do not imply that high- or median-LSCL scorers are afflicted
with an undiagnosed TL seizure disorder. Rather, the temporolimbic personality may be
found, albeit in milder form, among individuals free of neurologic disease.
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Introduction
Early investigators claimed that temporal
lobe epilepsy (TLE) was associated with personality traits and psychiatric symptoms collectively known as the interictal (i.e.,
between seizure events) behavioral syndrome or Geschwind’s syndrome1-3. Investigators reported that patients with TLE presented with psychiatric symptoms and
personality features including affective dysregulation; irritability and impulsiveness;
anxiety and obsessive-compulsive symptoms; paranoia; abnormal patterns of social
interaction; grandiosity; schizophrenic-like
symptoms and dissociative states; hypergraphia; and hyperreligiosity1-10. Geschwind
and others focused on specific interictal
behavioral phenomena including hypergraphia, hyperreligiosity, intense emotion,
and unusual patterns of social interaction.
A number of more recent studies have
confirmed that TLE is associated with a
broad spectrum of neuropsychiatric symptoms/syndromes including: mood disorders;
panic attacks; obsessive-compulsive symptoms; and schizophreniform disorders11-22.
On the other hand, several studies lend support to the contention that the interictal
behavioral syndrome associated with TLE
does not represent a distinct diagnostic entity23,24.

The temporolimbic personality
Do non-clinical (i.e., student) subjects
presenting with temporolimbic seizure-like
events also demonstrate psychiatric symptoms/syndromes and personality features
associated with TLE (i.e., the temporolimbic personality)? One intriguing possibility
is that individuals presumably free of neurologic disease may present with psychiatric

symptoms and personality traits that resemble behavioral characteristics associated
with TLE, and that these personality/clinical
features (the temporolimbic personality)
will be associated with temporolimbic
seizure-like events (as determined by a selfreport measure of simple and complex partial seizure symptoms). Persinger’s25,26
work represents an early attempt to explore
the possibility that complex-partial seizurelike “signs” among non-clinical subjects
(i.e., university students) are associated with
specific cognitive and emotional states. For
example, Persinger25 found that university
students obtaining high scores on a group of
items from the Personal Philosophy Inventory assessing “Complex Partial Epileptic
Signs” also obtained elevated scores on the
Schizophrenia, Hypomania, and Psychasthenia subscales from the Minnesota Multiphasic Personality Inventory (MMPI) relative to low-scoring controls. Persinger
administered items that reflect “classic ictal
experiences.” Persinger25 also noted that
high-scoring subjects obtained elevated
scores on the F scale from the MMPI and
suggested that this finding is “commensurate with the hypothesis that temporal lability predisposes the person to make unusual
associations between events (and their
response to them) given sensory-limbic
hyperconnections…” (p. 1114). Persinger25
concluded that his “results support the existence of a continuum of temporal-lobe lability that extends into the normal population….
(and) people who are on the labile side of this
continuum should have displayed most of the
major themes of ictal and interictal experiences but without convulsions” (p. 1112). In
a separate study, Persinger26 reported that
university students obtaining elevated
scores on a measure of “temporal lobe
signs” were “more emotionally unstable,
impulsive, emotionally sensitive…and tense
(free-floating anxiety).”
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Describing his earlier work, Persinger25
observed that individuals obtaining high
scores “on the various clusters of temporal
lobe items from the inventory display significantly more compulsive thinking, affective
anxiety, suspiciousness, and intellectual inefficiency as defined by the California Personality Inventory…” (p. 1112). One possibility
is that temporolimbic structures, among individuals presenting with temporolimbic personality traits, may be unusually sensitive.
Are temporolimbic personality traits associated with TL seizure-like symptoms in individuals presumably free of neurologic disease?
This biological model of personality merits
further study. To address this issue, we will
determine whether temporolimbic seizurelike phenomena (as determined by a selfreport symptom inventory) among non-clinical (i.e., student) subjects are associated with
TLE-related psychiatric symptoms/syndromes and personality features.
Bear27 suggested that a “sensory-limbic
hyperconnection” process might generate
the affective/behavioral phenomena associated with the classic interictal syndrome in
patients presenting with TLE. Schomer and
Mesulam (Schomer, personal communication, May, 2006) have suggested that individuals may present with a clinical profile
that resembles the interictal behavioral syndrome; however, there is no evidence of a
pathologic process or temporolimbic seizure
disorder. Schomer suggested that “hyperconnectivity” might generate “temporal lobe
dysfunction” in the absence of unambiguous

pathology (e.g., a temporolimbic seizure disorder). A number of psychiatric disorders are
known to have subclinical variants28. We
will explore the possibility that the temporolimbic personality is found, albeit in
milder form, among individuals presumably
free of neurologic disease.
Following Persinger, we compared the
clinical/personality profiles of students
obtaining elevated scores on a self-report
measure of symptoms associated with temporolimbic seizures to the profiles of comparison subjects. Our study differs from
Persinger’s work25,26 in that we administered a clinical/personality test battery that
included measures of Axis I (e.g., a structured diagnostic interview and clinical
scales) and Axis II disorders as well as relevant personality questionnaires to university
students living in distinct cultural environments (i.e., Western and Middle Eastern). In
study I, we administered a test battery consisting of clinical measures and personality
questionnaires to university students in the
United States. A biological model of personality (e.g., the temporolimbic personality) would be strengthened if we were to
observe similar response patterns among
subjects living in discrete sociocultural settings. In a follow-up study, we administered
a similar test battery to university students
attending Istanbul University in the Republic of Turkey. Similar response profiles
among research subjects residing in a discrete sociocultural milieu would lend support to the central thesis.
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Study I
Method
Participants
A clinical/personality test battery was
administered to 124 students (37 male and
87 female) drawn from introductory psychology courses at Boston University. Students reporting a history of traumatic head
injury (concussion with loss of consciousness) were excluded from analysis. Demographic data are presented in Table I. All
participants completed the Limbic System
Checklist-33 (LSCL)29. The Limbic System
Checklist is a 33-question, self-administered
symptom inventory developed by Teicher
and colleagues29. Respondents indicated
how frequently they have experienced symptoms associated with temporolimbic seizures
including transient hallucinatory phenomena
(e.g., visual and olfactory hallucinations),
visceral symptoms associated with partial
seizures (e.g., tachycardia), visual illusions
and perceptual disturbances (e.g., macropsia
and micropsia), altered states of consciousness and memory dysfunction (e.g., amnestic
episodes), automatic movements, and other
symptoms associated with simple and complex partial seizure states29.

Data analysis plan
American students obtaining LSCL
scores that were 1 SD (or >) above the sample mean of 23.4 (SD = 12.8) were assigned
to the high-scoring group (scores ranged
from 36-59). Students obtaining LSCL
scores that were at least 1 SD below the
sample mean were assigned to the low-scoring group (scores ranged from 2-10). Final-

ly, students obtaining LSCL scores that
were within 1 SD (+/-) of the sample mean
were assigned to the median-scoring group
(scores ranged from 11-35) (see Table I).
Analyses of variance (ANOVAs) and post
hoc comparisons (Scheffe) were carried out.
Fisher’s Exact Test was used to determine if
groups differed on categorical variables
(i.e., DSM-IV axis-I diagnoses).

Predictions
We will determine whether students
achieving elevated scores on a measure of
partial and complex seizure-like symptoms
(LSCL-33) demonstrate a clinical/personality profile that resembles descriptions of
“interictal” psychiatric symptoms and personality features (i.e., the temporolimbic
personality). Based on our review of the
TLE literature and Persinger’s25,26 work, we
predict that subjects obtaining elevated
scores on the LSCL-33 will obtain significantly higher scores, relative to comparison
groups, on measures of behavioral disinhibition, depressive symptoms, obsessivecompulsive symptoms, social anxiety, magical ideation, and interpersonal dependence.
We also predict that individuals obtaining
elevated scores on the LSCL-33 will achieve
significantly higher scores on measures of
the following personality disorders: schizotypal personality disorder (SPD); paranoid
personality disorder (PPD); borderline personality disorder (BPD); narcissistic personality disorder (NPD); antisocial personality disorder (APD); dependent personality
disorder (DPD); avoidant personality disorder (AvPD); and obsessive-compulsive personality disorder (OCPD).
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Table I
American sample: Mean (SD)
Low-LSCL
n
Age
Education
LSCL-Total

20
18.5 (1.1)
13.4 (0.9)
7.0 (2.4)*

Median-LSCL

High-LSCL

86
18.4 (0.9)
13.3 (0.8)
22.3 (6.7)*

18
18.5 (0.8)
13.3 (0.6)
47.1 (6.7)*

F

P

0.00
0.00
201.1

0.99
0.99
0.001

3.7
1.0
11.9
2.9
1.5
7.1
4.3
7.8
5.2
1.8

0.027
0.352
0.001
0.054
0.216
0.001
0.015
0.001
0.007
0.169

8.3
5.7
5.3
7.2
4.5
7.1
4.3
4.5
1.6
2.7

0.001
0.004
0.006
0.001
0.013
0.001
0.015
0.012
0.199
0.067

6.8
9.0
4.7
2.1

0.001
0.001
0.011
0.119

13.4 (3.5)*
5.6 (1.7)*
4.2 (1.7)*#
3.6 (1.6)*#
13.9 (6.3)*

18.4
17.1
4.7
7.0
18.5

0.001
0.001
0.01
0.001
0.001

8.8 (2.9)
14.8 (3.0)
9.7 (4.5)*#

0.2
2.1
4.3

0.789
0.119
0.014

Personality Diagnostic Questionnaire (PDQ-4)
Paranoid
Schizoid
Schizotypal
Histrionic
Narcissistic
Borderline
Antisocial
Avoidant
Dependent
Obsessive-comp.

2.6 (1.7)
1.0 (1.5)
1.4 (1.5)*
2.1 (1.8)
2.9 (1.5)
1.3 (1.3)*
1.0 (0.8)*
2.2 (1.6)*
1.0 (1.3)*
3.3 (1.8)

2.7 (1.7)*
0.9 (1.2)
2.3 (1.6)#
2.3 (1.6)
3.0 (1.8)
2.0 (1.7)#
1.2 (1.2)#
2.2 (1.8)#
1.5 (1.5)#
3.9 (1.6)

3.9 (1.9)*
1.4 (1.3)
3.8 (1.2)*#
3.3 (1.9)
3.8 (2.0)
3.2 (1.5)*#
2.0 (1.2)*#
4.1 (2.3)*#
2.7 (2.2)*#
4.3 (2.0)

Obsessive-compulsive inventory (OCI) ++
Total score
Checking
Doubting
Hoarding
Neutralizing
Obsessional
Ordering
Washing
BDI
Liebowitz++

50.9 (46.8)*
11.2 (11.7)*
4.7 (5.2)*
4.4 (3.2)*#
5.2 (5.8)*
6.3 (9.8)*#
8.4 (7.4)*
10.8 (11.8)*
5.5 (4.5)
28.6 (21.0)

81.2 (43.5)*
14.9 (9.4)#
6.2 (4.8)#
8.2 (4.8)*
9.0 (6.5)
14.1 (10.3)*
12.1 (8.4)
16.9 (11.2)
8.1 (7.8)
36.9 (19.5)

113.6 (55.6)*
22.5 (13.1)*#
10.1 (6.9)*#
10.3 (6.2)#
12.3 (10.6)*
19.5 (13.0)#
16.6 (8.5)*
22.3 (11.7)*
9.5 (5.6)
43.7 (20.7)

Frontal Lobe Personality Scale
FLPS-Total
Disinhibition
Exec.Dysfunction
Apathy

87.6 (12.7)*
27.6 (3.8)*#
36.0 (6.4)*
24.0 (5.5)

95.5 (16.1)#
32.0 (6.0)*
38.4 (7.1)#
25.2 (6.3)

106.6 (17.4)*#
35.4 (5.9)#
43.1 (9.0)*#
28.0 (5.7)

Schizotypal personality questionnaire-brief
Total
Cognitive
Interpersonal
Disorganization
Magical ideation Scale

5.5 (4.2)*
2.1 (1.5)*
2.0 (2.0)*
1.3 (1.7)*
4.1 (3.3)*

8.2 (4.1)*
3.3 (2.0)*
2.7 (2.3)#
2.3 (1.9)#
8.0 (5.0)*

I7 Impulsiveness questionnaire
Venturesomeness
Empathy
Impulsivity

8.2 (3.7)
12.2 (3.4)
5.8 (4.3)*

8.8 (3.9)
13.3 (4.2)
6.6 (4.4)#

++Note= 2 subjects did not complete the OCI. 1 subject did not complete the LSAS.
* and # symbols indicate Scheffe results. The* and # symbols indicate that the groups differ significantly
from each other.
LSCL = Limbic System Checklist-33; BDI = Beck Depression Inventory; Liebowitz = Liebowitz Social
Anxiety Scale.
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The aforementioned predictions are
based on our review of the TLE literature
which revealed that patients presenting with
TLE may demonstrate the following symptoms: schizophreniform phenomena; paranoia; rapid mood shifts; interpersonal dependence; grandiosity; behavioral dyscontrol;
fear of criticism; and obsessive-compulsive
phenomena.
We also expect that individuals obtaining
high scores on the LSCL will demonstrate
elevated scores on measures of positive
schizotypal symptoms; however, we predict
that they will not obtain elevated scores on
measures of negative schizotypal symptoms
(e.g., interpersonal deficits and apathy). We
also anticipate that individuals obtaining
high scores on the LSCL will demonstrate
elevated scores on measures of narcissistic
and antisocial personality; however, we predict that subjects obtaining elevated scores
on the LSCL will not present with psychopathic personality features (such as a lack of
empathy and thrill-seeking behavior) that
are associated with both NPD and APD.
That is, although we expect to observe elevated scores on measures on narcissism and
antisocial behavior (reflecting grandiosity
and behavioral dyscontrol/ interpersonal
conflict, respectively), we predict that individuals obtaining high scores on the LSCL
will describe normal “empathic” responses,
as determined by a self-report measure of
empathy. Students obtaining high scores on
the LSCL will not demonstrate significantly
higher scores on a measure of venturesomeness. Note that we are predicting that students obtaining elevated LSCL scores will
also achieve elevated scores on measures of
avoidant and dependent personality disorders. This prediction reflects the observation that TLE patients presenting with interictal behavioral changes may form intense
emotional attachments; however, they are

hyper-responsive to criticism and fear abandonment, and may avoid establishing interpersonal relations (a classic approachavoidance conflict). In addition, we predict
that a significantly greater number of subjects presenting with high LSCL scores will
fulfill diagnostic criteria for the following
Axis-I disorders: major depressive disorder;
dysthymic disorder; panic disorder; generalized anxiety disorder; social anxiety disorder; and substance abuse disorders.

Description of clinical/personality
measures
Mini International Neuropsychiatric
Interview (MINI)30. The MINI is a structured diagnostic interview based on DSMIV and ICD-10 criteria. We administered the
following diagnostic modules:
– Major Depressive Episode (current and
lifetime)
– Dysthymia (current: past 2 years)
– Panic Disorder (past month)
– Social Anxiety Disorder (past month)
– Alcohol Abuse/Dependence (past 12
months)
– Substance (non-alcohol) Abuse/Dependence (past 12 months)
– Generalized Anxiety Disorder (past 6
months)
Beck Depression Inventory (BDI)31. The
BDI is a self-administered instrument and
was employed to assess the magnitude of
depressive symptoms.
Liebowitz Social Anxiety Scale (LSAS)32.
The Liebowitz scale yields two subscale
scores reflecting symptom severity and avoidance behavior. Subjects are instructed to
indicate the degree of anxiety they experi-
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ence during specific social situations. Subjects also indicate how frequently they
avoid these situations.
Obsessive–Compulsive Inventory (OCI)33.
The OCI is a self-administered measure of
the following obsessive-compulsive (OC)
symptom subtypes (seven subscales) (note
that the patient’s score reflects both symptom
frequency and the level of distress generated
by the symptom): compulsive checking;
compulsive doubting; hoarding; ordering;
obsessional ideation; mental neutralizing;
and washing rituals.
Personality Diagnostic Questionnaire-4
(PDQ-4)34. The Personality Diagnostic
Questionnaire (PDQ-4) is a true–false, selfreport measure of Axis-II disorders including:
schizotypal personality disorder; paranoid
personality disorder; schizoid personality disorder; borderline personality disorder; narcissistic personality disorder; histrionic personality disorder; antisocial personality disorder;
dependent personality disorder; avoidant
personality disorder; and obsessive-compulsive personality disorder.
I7 Impulsiveness Questionnaire35. The I7
Questionnaire is a forced-choice instrument. Respondents were asked to indicate
whether they agree or disagree with a series
of statements related to three personality
dimensions: impulsiveness; venturesomeness; and empathy.
Schizotypal Personality QuestionnaireB(SPQ-B)36. This forced-choice, self-report
instrument (based on the original 74-item
SPQ) consists of 22 items that reflect three
discrete clusters or factors including: Factor
I) Cognitive or Perceptual Deficits (i.e., positive schizotypal symptoms); Factor II) Interpersonal Deficits (i.e., negative schizotypal
symptoms); and Factor III) Disorganization
(e.g., disorganized communication)36.

Magical Ideation Scale (MIS)37. The Magical Ideation Scale is a forced-choice questionnaire. Respondents were asked to indicate whether they agree or disagree with
statements related to schizophrenic-like
phenomena (e.g., ideas of reference).
Frontal Lobe Personality Scale (FLPS)38.
Respondents were instructed to indicate
how frequently they experience symptoms
or exhibit behaviors associated with frontal
lobe behavioral syndromes including 1)
behavioral disinhibition, 2) executive control deficits, and 3) apathy.

Results
Axis-I disorders
As shown in Table I, group differences on a
measure of classic OCD symptoms (OCI-total
score) were highly significant (p < 0.001) and
in the expected direction. Subscale scores and
the results of post hoc comparisons are presented in Table I. Contrary to expectations,
group differences on measures of depressive
and social anxiety symptoms did not achieve
significance (p > 0.067); however, group differences were in the expected direction. To
determine if groups differed on categorical
variables (i.e., DSM-IV axis-I diagnoses), students obtaining LSCL scores that were 1 SD
(or >) above the sample mean were assigned
to the high-scoring group. The remaining students were assigned to the comparison group.
Analysis revealed that a significantly greater
number of individuals in the high-LSCL scoring group met DSM-IV diagnostic criteria for
alcohol abuse (p < 0.004, Fisher’s Exact Test),
alcohol dependence (p < 0.001, Fisher’s Exact
Test), and drug abuse (p < 0.021, Fisher’s
Exact Test). Contrary to expectation, group
differences on the remaining MINI diagnostic
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modules (Axis-I disorders) did not achieve
statistical significance (p > 0.096). As shown
in Table I, group differences on measures of
classic obsessive-compulsive symptoms were
marked.

Axis-II disorders
Group differences on measures of schizotypal, avoidant, borderline, and dependent
personality disorders were marked (p <
0.007) and in the expected direction (see
Table I). Group differences on measures of
paranoid and antisocial personality disorders were marginally significant (p < 0.027).
Post hoc comparisons are presented in Table I.
Contrary to expectation, group differences
on the narcissistic and obsessive-compulsive personality disorder subscales did not
achieve significance (p > 0.169). As expected,
group differences on measures of schizoid
personality and apathy did not approach significance (p > 0.119).

Personality measures
Groups differed significantly on measures
of disinhibition (p < 0.001), positive schizotypal personality features, and magical
ideation (p < 0.001) and in the expected
direction. Group differences on the impulsiveness questionnaire (p < 0.014) were marginally significant. Contrary to expectation,
groups differed on a measure of negative
schizotypy (p < 0.01). Groups also differed
significantly on measures of executive dysfunction (p < 0.011), disorganization (p <
0.001), and impulsiveness (p < 0.014). Elevated LSCL scores were associated with
executive control deficits and impulsiveness.
The results of post hoc comparisons are
shown in Table I. Group differences on mea-

sures of venturesomeness and empathy did
not approach significance (p > 0.119). LSCL
groups did not differ on age or educational
level.

Substance abuse and the
temporolimbic personality
Group differences on measures of substance abuse / dependence raise the possibility that the presence of psychiatric symptoms among students obtaining elevated
LSCL scores may be associated with substance abuse, rather than temporolimbic
“hyper-responsiveness” per se. To address
this issue, we compared the clinical/personality profiles of high-LSCL scorers meeting
criteria for alcohol abuse/dependence disorders to the profiles of high-LSCL scorers
presenting without alcohol abuse/dependence disorder. Independent-samples t-tests
were carried out. Groups did not differ on
measures of depression (p = 0.95), OCD (p >
0.12), disinhibition and impulsivity (p >
0.19), social anxiety (p = 0.60), magical
ideation (p = 0.32), empathy (p = 0.92), venturesomeness (p = 0.25), negative schizotypy (p = 0.59), executive dysfunction (p =
0.76), apathy (p = 0.49), and Axis-II disorders including paranoid (p = 0.20), schizotypal (p = 0.46), schizoid (p = 0.11), histrionic (p = 0.57), narcissistic (p = 0.34),
borderline (p = 0.11), antisocial (p = 0.15),
avoidant (p = 0.42), dependent (p = 0.11),
and obsessive-compulsive (p = 0.22) personality disorders. Group differences on the
SPQ-B subscale assessing positive schizotypal symptoms were marginally significant
(p < 0.04). Comorbid substance abuse does
not account for the clinical/personality profile of students obtaining high scores on the
LSCL.
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Study II
Method
Participants
During the second study, a similar test battery was administered to 96 students (24 male
and 72 female) drawn from psychology
courses at Istanbul University. Demographic
data are presented in Table II. Written
informed consent was obtained from all subjects. In addition to the measures described
above, a Turkish version of the SCID-II
Patient Questionnaire (SCID-II PQ)39 was
administered. The SCID-II PQ is a self-report
measure based on DSM-IV diagnostic criteria
for personality disorders. Turkish translations
of the MINI40, SPQ-B41, and the BDI42 were
used. The first author translated the OCI,
LSCL, FLPS, PDQ-4, I7 Impulsiveness Questionnaire, and the Liebowitz scale into Turkish. A second bilingual clinical psychologist
independently translated the Turkish version
into English and the second author compared
these translations to the original instruments.
Discrepancies in meaning with the original
English version were noted and the Turkish
translation was adjusted. Note that one item
from the Turkish version of the I7 Impulsiveness Questionnaire was deleted prior to
administration. The translator concluded that
most Turkish respondents would not be familiar with the activity described in the item.

Data analysis plan
In study II, we employed the same grouping strategy. Turkish students obtaining
LSCL scores that were 1 SD (or >) above the
sample mean of 26.1 (SD = 15.0) were
assigned to the high-scoring group (scores

ranged from 41-77). Students obtaining
LSCL scores that were at least 1 SD below
the sample mean were assigned to the lowscoring group (scores ranged from 4-11).
Students obtaining LSCL scores that were
within 1 SD (+/-) of the sample mean were
assigned to the median-scoring group (scores
ranged from 12-40) (see Table II). Analyses
of variance (ANOVAs) and post hoc comparisons (Scheffe) were carried out. Fisher’s
Exact Test was used to determine if groups
differed on categorical variables (i.e., DSMIV Axis-I diagnoses).

Results
Axis-I disorders
As predicted, groups differed significantly
on measures of classic OCD symptoms (p <
0.001), depressive and social anxiety symptoms (p < 0.001), and in the expected direction. Post hoc analyses are shown in Table II.
To determine if groups differed on DSM-IV
axis-I diagnoses (based on the MINI), students obtaining LSCL scores that were 1 SD
(or >) above the sample mean were assigned
to the high-scoring group. The remaining students were assigned to the comparison group.
Analysis (Fisher’s Exact Test) revealed that a
significantly greater number of individual in
the high-LSCL scoring group met DSM-IV
diagnostic criteria for alcohol abuse and
dependence (p < 0.021), drug abuse (p <
0.021), major depressive disorder (p < 0.001),
and generalized anxiety disorder (p < 0.003).
Group differences on the remaining MINI
diagnostic modules (Axis-I disorders) did not
achieve statistical significance (p > 0.065).
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Table II
Turkish sample: Mean (SD)
Low-LSCL
n
Age
Education
LSCL-Total

16
21.1 (2.9)*#
14.1 (3.2)
8.3 (2.6)*

Median-LSCL

High-LSCL

65
19.5 (1.6)*
13.1 (1.1)
24.6 (8.3)*

15
18.6 (1.4)#
13.0 (0.0)
51.8 (11.4)*

F

P

7.7
2.8
109.7

0.001
0.061
0.001

5.0 (1.4)*
1.7 (1.4)
4.0 (1.1)#
5.0 (1.2)*
4.8 (2.1)*
5.8 (1.6)*
2.2 (1.3)*
4.0 (1.5)*
2.4 ( 1.4)*
4.3 (1.7)*

15.6
3.4
12.4
8.8
18.4
20.5
11.6
10.0
4.8
9.0

0.001
0.036
0.001
0.001
0.001
0.001
0.001
0.001
0.01
0.001

5.6 (1.4)#
2.0 (1.5)
3.6 (1.7)#
10.5 (2.7)*
2.7 (1.7)
6.9 (1.4)#
5.8 (2.2)*
6.3 (2.7)#
5.1 (1.9)*
1.1 (1.1)

8.4
3.0
5.8
27.3
1.4
8.1
10.3
9.8
11.3
0.6

0.001
0.052
0.004
0.001
0.24
0.001
0.001
0.001
0.001
0.56

23.7
11.0
7.2
8.0
13.6
16.8
15.4
20.0
14.3
12.7

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

14.0
18.9
12.2
1.0

0.001
0.001
0.001
0.37

Personality Diagnostic Questionnaire (PDQ-4)
Paranoid
Schizoid
Schizotypal
Histrionic
Narcissistic
Borderline
Antisocial
Avoidant
Dependent
Obsessive-comp

1.6 (1.5)*
0.9 (1.4)*
1.4 (1.0)*#
2.4 (1.2)*
1.4 (1.2)*
1.4 (1.0)*
0.1 (0.4)*
1.4 (1.3)*#
0.6 (1.1)*
2.3 (1.1)*#

Paranoid
Antisocial
Avoidant
Borderline
Dependent
Histrionic
Narcissistic
Obsessive-comp
Schizotypal
Schizoid

3.3 (1.6)*#
0.8 (0.7)
1.7 (1.6)*#
2.8 (2.3)*
1.9 (1.4)
4.5 (2.2)*#
2.2 (1.4)*
3.9 (1.4)*#
2.0 (1.3)*
0.8 (0.9)

3.7 (1.8)*
1.9 (1.3)*
3.2 (1.6)*
3.6 (1.8)*
3.4 (1.5)*
3.8 (2.1)*
1.3 (1.3)*
2.9 (1.7)#
1.7 (1.7)
3.6 (1.3)#
SCID-II PQ
4.6 (1.5)*
1.5 (1.5)
3.0 (1.6)*
7.4 (3.0)*
2.6 (1.5)
6.3 (1.8)*
4.1 (2.3)*
6.2 (1.8)*
3.3 (1.9)*
0.9 (0.9)

Obsessive-compulsive inventory (OCI)
Total score
Checking
Doubting
Hoarding
Neutralizing
Obsessional
Ordering
Washing
BDI
Liebowitz

37.2 (25.3)*
7.0 (5.5)*#
2.6 (3.2)*#
3.1 (2.8)*#
4.1 (2.7)*
8.1 (9.7)*
6.2 (4.4)*#
5.8 (4.4)*
3.7 (4.6)*
12.0 (7.7)*

FLPS-Total
Disinhibition
Exec. Dysfunction
Apathy

75.7 (13.0)*
20.8 (3.2)*
31.1 (6.3)*
23.7 (6.5)

96.9 (43.9)*
18.9 (11.4)*
7.7 (5.5)*
7.1 (4.2)*
10.1 (6.2)*
20.0 (11.9)*
15.3 (7.4)*
17.5 (10.8)*
9.3 (6.7)*
21.0 (10.6)*

147.7 (56.3)*
26.9 (17.5)#
9.8 (6.8)#
9.3 (6.1)#
16.8 (9.9)*
34.0 (13.8)*
20.3 (8.0)#
30.3 (12.9)*
17.2 (9.8)*
30.5 (10.4)*

Frontal Lobe Personality Scale
90.1 (13.3)*
27.7 (4.9)*
37.2 (6.7)*
25.1 (5.4)

101.6 (15.6)*
31.6 (6.5)*
43.3 (7.8)*
26.7 (6.3)

++Note= 3 subjects did not complete the OCI. 2 subjects did not complete the SPQ-B. 1 subject did not complete the I7 Questionnaire.
* and # symbols indicate Scheffe results. The* and # symbols indicate that the groups differ significantly
from each other. LSCL = Limbic System Checklist-33; BDI = Beck Depression Inventory; Liebowitz = Liebowitz
Social Anxiety Scale; SCID-II PQ = SCID-II Patient Questionnaire.
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Table II (continue)
Low-LSCL

Median-LSCL

High-LSCL

F

P

Schizotypal personality questionnaire-brief
Total
Cognitive
Interpersonal
Disorganization

7.8 (4.4)*
3.0 (1.4)*
3.1 (2.4)
1.6 (1.5)*#

10.8 (3.4)*
4.4 (1.6)*
3.5 (1.8)
2.9 (1.7)*

12.4 (4.1)*
5.5 (1.6)*
3.5 (2.2)
3.4 (1.9)#

6.2
8.4
0.2
5.0

0.003
0.001
0.78
0.008

10.2 (2.7)
13.8 (3.3)
9.3 (4.5)

1.5
0.8
2.7

0.23
0.43
0.07

I7 Impulsiveness questionnaire
Venturesomeness
Empathy
Impulsivity

8.4 (3.5)
12.5 (3.0)
5.9 (4.4)

9.7 (3.0)
13.3 (2.6)
7.5 (3.8)

++Note= 3 subjects did not complete the OCI. 2 subjects did not complete the SPQ-B. 1 subject did not complete
the I7 Questionnaire.
* and # symbols indicate Scheffe results. The* and # symbols indicate that the groups differ significantly
from each other. LSCL = Limbic System Checklist-33; BDI = Beck Depression Inventory; Liebowitz = Liebowitz
Social Anxiety Scale; SCID-II PQ = SCID-II Patient Questionnaire.

Axis-II disorders
As predicted, group differences on PDQ-4
subscales assessing paranoid, schizotypal,
histrionic, narcissistic, borderline, antisocial,
avoidant, and obsessive-compulsive personality disorders (p < 0.001), and SCID-II subscales assessing schizotypal, paranoid,
histrionic, avoidant, narcissistic, borderline,
and obsessive-compulsive personality disorders (p < 0.004) were highly significant and
in the expected direction. Post hoc comparisons are presented in Table II. Group differences on the antisocial personality disorder
subscale from the SCID-II PQ approached
significance (p = 0.052). Group differences
on the schizoid and dependent personality
disorder subscales from the SCID-II did not
approach statistical significance (p > 0.24).

parisons are shown in Table II. Group differences were in the expected direction. Groups
did not differ on measures of negative schizotypal symptoms, apathy, venturesomeness,
and empathy (p > 0.23). Group differences
on the impulsiveness subscale approached,
but did not reach, significance (p < 0.07).
Group differences on the impulsiveness
questionnaire were in the expected direction.
Note that LSCL groups differed significantly
on age (p < 0.001).

Discussion

Personality measures

Participants obtaining elevated scores on
the LSCL demonstrate a clinical/ personality
profile that resembles descriptions of TLErelated psychiatric symptoms and personality
features. Findings support the “temporolimbic personality” hypothesis.

Groups differed significantly on measures
of disinhibition (p < 0.001) and executive
dysfunction (p < 0.001), and positive schizotypal symptoms (p < 0.001). Post hoc com-

In study I, our findings indicate that temporolimbic seizure-like symptoms are associated with affective dysregulation, behavioral disinhibition, obsessional phenomena,
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substance abuse, schizotypal personality
features, and maladaptive patterns of social
interaction (e.g., borderline, avoidant, antisocial, dependent, and paranoid PD symptoms) in a high-functioning, non-clinical
sample. As expected, groups did not differ
on measures of empathy and venturesomeness. Contrary to expectation, group differences on measures of social anxiety, depression, narcissism, and obsessive-compulsive
personality did not achieve statistical significance. However, group differences were in
the expected direction.
In the second study, LSCL groups differed
significantly on measures of classic OCD
symptoms, disinhibition, and executive dysfunction. In addition, group differences on
measures of depressive symptoms and social
anxiety achieved statistical significance.
In both studies, temporolimbic seizurelike symptoms were associated with character pathology (as determined by PDQ-4 and
SCID-II PQ scores). In study II, group differences on measures of personality disorder
symptoms were striking. In both studies, participants obtaining high scores on the LSCL33 fulfilled diagnostic criteria for substance
abuse disorders. Turkish subjects obtaining
high scores on the LSCL-33 also met DSMIV diagnostic criteria for major depressive
disorder and generalized anxiety disorder.
As noted above, there were subtle differences in the clinical/personality profiles of
American and Turkish subjects. Overall, the
clinical/personality profiles of Turkish and
American students were extraordinarily similar. As we observed in the introduction, a
biological model of personality (e.g., the temporolimbic personality) would be strengthened if we were to observe similar response
patterns among research participants living in
distinct sociocultural environments. It is interesting to note that, in both studies, executive

dysfunction and disorganization (i.e., scores
on self-report measures) were associated with
partial seizure-like symptoms. It is not surprising to find that subtle cognitive deficits
and disorganized communication patterns are
associated with temporolimbic seizure-like
symptoms. Such regions play a crucial role in
memory function. Moreover, temporolimbic
structures receive projections from and project
to prefrontal regions.

Limitations
One limitation of the present study is that
we did not include measures of several classic
interictal features such as hyperreligiosity,
hypergraphia, changes in sexual activity
(e.g., hyposexuality), and sleep disruption
(Schomer, personal communication). Moreover, we have observed associations between
scores on self-report measures of temporolimbic seizure-like phenomena and psychiatric
symptoms/personality features. Investigators
should determine whether temporolimbic
seizure-like phenomena and TLE-related
psychiatric/personality features are associated with variations in the structure and/or
function (i.e., utilize neuroimaging technology) of temporolimbic regions among individuals free of central nervous system
pathology. Of course, psychiatric symptoms
(e.g., depressive symptoms or Cluster A
personality disorders such as SPD) may disrupt cognitive functions. Indeed, there is
extensive literature exploring the relation
between schizotypal personality and executive control deficits.

Conclusion
American and Turkish students reporting
temporolimbic seizure-like symptoms demon-
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strate clinical/personality profile that resembles descriptions of TLE-related psychiatric
symptoms and personality features. Of
course, we are not suggesting that high- or
median-LSCL scorers are afflicted with an
undiagnosed TL seizure disorder. A more
plausible explanation is that variations in
the function of temporolimbic structures are
associated with partial seizure-like phenomena as well as psychiatric symptoms/personality features associated with TLE among
individuals free of neurologic disease. This
is consistent with Persinger’s work. Indeed,
our findings are consistent with Persinger’s25
description of a “continuum of temporallobe lability” in the general population. As
Persinger25 noted, “people who are on the
labile side of this continuum should have displayed most of the major themes of ictal and
interictal experiences but without convulsions” (p. 1112). Our findings suggest that
temporolimbic hyper-responsiveness might
generate partial seizure-like symptoms and
behavioral/ emotional responses that resemble
interictal phenomena among individuals free
of CNS pathology. As Schomer observed,
“hyperconnectivity” might generate “temporal lobe dysfunction” in the absence of neurologic disease (e.g., a temporolimbic seizure
disorder).
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