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Abstract

Background: Both epileptic seizures (ES) and psychogenic non-epileptic seizures (PNES) are often associated with some degree of
cognitive impairment. Video electroencephalography (EEG) monitoring is the gold standard for diagnosing PNES. This diagnostic
procedure is costly and available in specific tertiary centers. Neuropsychological assessment can provide clues for the differential
diagnosis of PNES and ES and help clarify the nature and etiology of these two disorders.
Objectives: Therefore, this study aimed to compare the neuropsychological profiles of PNES and ES patients.
Methods: In this analytical cross-sectional study, 30 patients with ES and 31 patients with PNES were compared by neuropsychi-
atric tests, such as the Wechsler Adult Intelligence scale (WAIS), Addenbrooke’s Cognitive examination (ACE), and California Verbal
Learning test (CVLT).
Results: There was a female predominance in the PNES group (female-to-male ratio = 4.16/1, P = 0.003). In the PNES group, 77.4%
of the patients had a psychiatric disorder versus 66.7% of the patients in the ES group; however, the difference was not statistically
significant (P = 0.34). The mean score of total intelligence was higher in the PNES group (84.77 ± 16.94), compared to the ES group
(83.63 ± 10.04); however, the difference was not significant (P = 0.75). Based on the mean subscale scores, the digit symbol score
(WAIS-IV subscale) and memory score (ACE subscale) were significantly higher in the PNES group compared to the ES group (P =
0.037 and 0.032, respectively).
Conclusions: This study showed that neuropsychological assessments might not differentiate ES from non-epileptic seizures.
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1. Background

Psychogenic non-epileptic seizure (PNES) is character-
ized by paroxysmal changes in responsiveness, sensory-
motor movements, consciousness, and behavior that can
mimic epileptic seizures (ES) (1, 2). PNES does not occur as
a result of paroxysmal neuronal dysfunction in the cortex
(2). Also, electroencephalography (EEG) shows no epilep-
tic changes (3). PNES is classified as a conversion disorder
(a functional neurological disorder), according to the diag-
nostic and statistical manual of mental disorders (DSM-5)
(4). PNES may occur at any age during life; however, it peaks
during adolescence and early adulthood.

The prevalence of PNES is two to three times higher in
females than males (5, 6). The diagnosis of PNES is estab-

lished after medical (e.g., ruling out cardiogenic syncope)
and neurological assessments, including video EEG moni-
toring and ruling out ES (7, 8). Video EEG monitoring is the
gold standard for diagnosing PNES (8). On the other hand,
an ES refers to a self-limiting and abnormal cortical neu-
ronal discharge. It is defined as a brain dysfunction with
neurobiological, cognitive, psychological, and social con-
sequences (9). Both PNES and ES are paroxysmal disorders
in nature, and EEG cannot necessarily differentiate them if
they are associated with interictal episodes (8).

A typical attack may occur during video EEG, which is
the gold diagnostic standard for PNES. This diagnostic pro-
cedure is costly and available in specific tertiary centers (3).
Therefore, differentiating between PNES and ES is challeng-
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ing (6) and can lead to delays in diagnosing PNES. This diag-
nostic delay has been reported in various studies and may
be seven to eight years since the onset of symptoms (6, 8).
Due to diagnostic delay and misdiagnosis, a large number
of patients with PNES receive anticonvulsant medications
until they are accurately diagnosed. However, many of
these medications can cause adverse effects for patients (6)
and impose costs on patients, communities, and health-
care systems (7). Therefore, finding accurate and available
ways to diagnose and differentiate these two disorders can
help specialists determine the etiology and dynamics of
both disorders (10).

Patients with PNES often complain of cognitive prob-
lems that can lead to impaired function (11). Although both
PNES and ES are often associated with some degree of cog-
nitive impairment, and these patients show poorer neu-
ropsychological performance than healthy individuals (6),
due to the organic nature of epilepsy, ES patients show
more deficits in neuropsychological tests than PNES pa-
tients (9). Overall, few studies have examined the differ-
ences in the cognitive profile of patients with PNES and ES,
and the findings of these studies are inconsistent (11, 12).

Some studies have also reported better cognitive per-
formance in PNES, while others have reported worse cogni-
tive performance in comparison with ES (13, 14). Neuropsy-
chological assessments can provide clues for the differen-
tial diagnosis of PNES and ES and help clarify their nature
and etiology (6, 10).

2. Objectives

The present study aimed to compare the neuropsycho-
logical profiles of patients with PNES and ES.

3. Methods

3.1. Sample Recruitment

In this analytical cross-sectional study, the participants
were divided into ES and PNES groups. The subjects were
recruited among patients referred to the Neuropsychia-
try Clinic of Imam Khomeini Hospital, affiliated to Tehran
University of Medical Sciences (Tehran, Iran), as well as
patients referred by an epileptologist. Patients with sus-
pected PNES were examined by an epileptologist and a psy-
chiatrist, and after confirmation by video EEG monitoring,
the final diagnosis was established. Also, patients in the ES
group were examined by an epileptologist. Both groups
were interviewed by a psychiatrist in a semi-structured
clinical interview based on DSM-5.

Demographic data of all patients were collected in this
study. In addition, complete information was gathered

about the frequency of seizures or PNES attacks in the past
month and the last six months, disease onset, family his-
tory of PNES and ES, and history of psychiatric disorders.
Also, if a psychiatric disorder was diagnosed, this informa-
tion was added to the patient’s medical record. The exclu-
sion criteria were as follows: (1) lack of informed consent to
perform neuropsychological tests; (2) age < 15 years; and
(3) acute psychiatric symptoms that prevent the patient’s
cooperation and disrupt the neuropsychological tests. In-
formed consent was taken from all participants. Finally, 31
eligible patients with PNES and 30 eligible patients with
ES were selected, and standard neuropsychological tests
were performed by a psychometrist under the supervision
of a psychiatrist. The neuropsychological tests used in this
study are described below:

3.1.1. Wechsler Adult Intelligence Scale-Fourth Edition

This scale was used to evaluate the full-scale intelli-
gence quotient (FSIQ), as well as verbal and performance
IQ. All subscales of this test were recorded for the patients.
This test was used to assess concentration, attention, work-
ing memory, executive function, and visuospatial process-
ing. The Wechsler Adult Intelligence scale-fourth edition
(WAIS-IV) test was selected because it is a valid test for as-
sessing performance intelligence and verbal intelligence,
as well as measuring different cognitive domains specifi-
cally. Also, one of the objectives of our study was to com-
pare intelligence quotient in two groups of patients with
seizures and patients with PNES (15).

3.1.2. Addenbrooke’s Cognitive Examination

As ACE is a suitable test for cognitive function screen-
ing, it was used for the assessment of attention, mem-
ory, verbal fluency, language, and visuospatial processing
(16). In this study, the validated Persian version of Adden-
brooke’s Cognitive examination (ACE-C) was used (17).

3.1.3. California Verbal Learning Test

The involvement of verbal memory in patients with
seizures is expected, and also, the evidence of verbal mem-
ory impairment in patients with PNES has been reported.
Therefore, California Verbal Learning test (CVLT) was per-
formed in both groups for comparing wordlist learning
and memory assessment (11). In this study, a validated Per-
sian version of CVLT was used (18).

3.2. Statistical Analysis

Statistical analysis was performed in SPSS version 22.0.
Descriptive statistics (frequency, mean, and standard devi-
ation) were calculated, and an independent t-test was used
to compare the cognitive domains. Pearson’s chi-square
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test (two-tailed) was also used to assess the correlations be-
tween variables. P-value of less than 0.05 was considered
statistically significant.

4. Results

In this study, 30 patients with ES and 31 patients with
PNES were compared. The demographic data of the pa-
tients are presented in Table 1. The sex distribution was sig-
nificantly different between the PNES and ES groups (P =
0.003). In other words, there was a female predominance
in the PNES group (female-to-male ratio = 4.16/1), whereas,
in the ES group, there was a male predominance (male-to-
female ratio = 1.3:1). The frequency of seizures was higher in
the PNES group in the past month and the last six months,
compared to the ES group; however, the difference was
only borderline significant over the last six months (P =
0.497 and 0.058, respectively). Other seizure-related char-
acteristics are presented in Table 2.

Table 1. Demographic Characteristics of the Groupsa

Groups PNES (N = 31) ES (N = 30) P-Value

Age 31.96 ± 10.50 32.13 ± 9.75

Sex 0.003

Female 25 (80.6) 13 (43.3)

Male 6 (19.4) 17 (56.7)

Education level 0.145

Low 8 (25.8) 2 (6.7)

Medium 61 (19.4) 7 (23.3)

High 17 (54.8) 20 (66.7)

Occupation 0.05

Unemployed 19 (61.3) 13 (43.3)

Employed 7 (22.6) 14 (46.7)

Student 5 (16.1) 1 (3.3)

aValues are expressed as mean ± SD or No. (%).

Table 2. Seizure-Related Characteristicsa

Groups PNES ES P-Value

Age of seizure onset 28.22 ± 10.40 13.46 ± 8.30 0.000

Disease duration, mon 38.97 ± 50.33 199.8 ± 139.89 0.003

Attack frequency in the
past month

7.64 ± 10.50 5.62 ± 11.73 0.497

Attack frequency in the
past six months

60.53 ± 73.18 27.93 ± 52.92 0.058

aValues are expressed as mean ± SD.

In this study, 72.1% of the patients had a psychiatric dis-
order. In the PNES group, 77.4% of the patients had a psychi-
atric disorder versus 66.7% of the patients in the ES group;
however, the difference was not statistically significant (P
= 0.34). The psychiatric disorders included major depres-
sive disorder (MDD), obsessive-compulsive disorder, bipo-
lar disorder, intermittent explosive disorder, psychotic dis-
order, generalized anxiety disorder, borderline personal-
ity disorder, and dissociative disorder, respectively. In both
groups, the most common psychiatric disorder was MDD,
whereas the least frequent psychiatric disorders were gen-
eralized anxiety disorder, borderline personality disorder,
and dissociative disorder. The results showed that 61.3% of
the patients in the PNES group and 46.7% of the patients in
the ES group had MDD, and the difference was not statisti-
cally significant (P = 0.252).

Based on the neuropsychiatric evaluation by the WAIS-
IV test, the mean score of total intelligence was 83.63 ±
10.04 in the ES group and 84.77 ± 16.94 in the PNES group;
the difference was not statistically significant (P = 0.75).
Also, there was no significant difference between the PNES
and ES groups in terms of the mean score of verbal and per-
formance IQ (P = 0.79 and 0.98, respectively). The mean
score of CVLT (41.23 ± 12.39) was higher in the ES group,
compared to the PNES group (40.43 ± 12.37) (P = 0.8). How-
ever, in the PNES group, the mean ACE score (79.25± 16.47)
was higher than that of the ES group (76.06 ± 10.88) (P =
0.37). Other subscales of the neuropsychiatric tests are pre-
sented in Table 3.

Moreover, a subgroup analysis was performed, in
which the group with PNES was compared with resistant
epileptic patients in the ES group (Table 4). Twenty-two pa-
tients in the ES group were refractory cases and were in-
cluded in the subgroup analysis. As shown in our previ-
ous analysis, the mean score of total IQ was higher in the
PNES group (84.7 ± 16.94) than the group with refractory
epilepsy (80.36±8.86); however, the difference was not sta-
tistically significant (P = 0.27). Although the mean scores of
verbal and performance IQ in the PNES group were higher
than the refractory ES group, the difference was not signif-
icant (P = 0.35 and 0.32, respectively). Similarly, the mean
scores of CVLT and ACE were higher in the PNES group,
but the differences were not statistically significant (P =
0.51 and 0.18, respectively). Based on the assessment of the
mean subscale scores, the digit symbol score (WAIS-IV sub-
scale) and memory score (ACE subscale) were significantly
higher in the PNES group compared to the group with re-
fractory ES (P = 0.037 and 0.032, respectively) (Table 4).
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Table 3. The Mean (± SD) Results of Neuropsychiatric Tests in the Groupsa

Groups PNES (N = 31) ES (N = 30) P-Value

TIQ 84.76 ± 16.94 83.63 ± 10.04 0.750

VIQ 87.03 ± 15.74 86.13 ± 10.49 0.795

Information 6.90 ± 2.80 6.80 ± 1.56 0.865

Digit span 6.10 ± 2.85 6.73 ± 3.07 0.412

Vocabulary 7.80 ± 2.53 7.46 ± 1.97 0.573

Arithmetic 6.30 ± 2.76 6.70 ± 2.26 0.542

Comprehension 10.03 ± 4.19 9.53 ± 2.95 0.596

Similarities 8.26 ± 3.47 7.96 ± 2.53 0.704

PIQ 81.83 ± 15.00 81.90 ± 10.56 0.984

Picture completion 6.66 ± 2.80 7.16 ± 1.68 0.406

Picture arrangement 6.30 ± 3.49 6.66 ± 2.79 0.652

Block design 8.46 ± 2.44 8.93 ± 2.70 0.486

Object assembly 5.40 ± 3.43 5.83 ± 3.08 0.609

Digit symbol 5.73 ± 2.14 5.26 ± 2.03 0.391

ACE 79.25 ± 16.47 76.06 ± 1088 0.377

Attention 14.41 ± 2.74 14.20 ± 2.34 0.740

Memory 19.64 ± 5.53 17.33 ± 4.67 0.084

Language 20.54 ± 5.03 21.10 ± 3.83 0.633

Verbal fluency 11.45 ± 3.45 10.10 ± 2.02 0.068

Visuospatial 13.45 ± 2.85 13.30 ± 3.56 0.855

CVLT 40.43 ± 12.37 41.23 ± 12.39 0.803

Abbreviations: ACE, Addenbrooke’s Cognitive examination; CVLT, California
Verbal Learning test; PIQ, performance IQ; TIQ, total IQ; VIQ, verbal IQ.
aValues are expressed as mean ± SD.

5. Discussion

In this study, there was a female predominance in the
PNES group (male-to-female ratio = 4.16/1), which is consis-
tent with previous studies (8, 19, 20). The frequency of psy-
chiatric disorders was 77.4% in the PNES group and 66.4%
in the ES group, respectively, which was not significant. The
most common disorder in both groups was MDD, which is
consistent with some previous studies (5, 8). Some studies
have also shown that psychiatric disorders are common in
patients with PNES and ES (12, 21).

In the present study, there was no significant difference
in the mean score of total IQ between the two groups. We
also found similar results in the subgroup analysis by com-
paring the PNES group with the resistant ES group. Most
previous studies have either used tests other than WAIS-IV
or compared PNES patients with a control group. However,
Tyson et al. (6) applied the WAIS-IV test and reported sig-
nificantly higher total IQ scores in the group with PNES.
This difference in the present study and Tyson et al.’s study

Table 4. The Results of Neuropsychiatric Tests (Subgroup Analysis)a

Groups PNES (N = 31) Refractory ES (N =
22)

P-Value

TIQ 84.76 ± 16.94 80.36 ± 8.86 0.27

VIQ 87.03 ± 15.74 83.45 ± 10.18 0.35

Information 6.90 ± 2.80 6.45 ± 1.47 0.501

Digit span 6.10 ± 2.85 5.63 ± 2.53 0.547

Vocabulary 7.80 ± 2.53 6.95 ± 1.73 0.184

Arithmetic 6.30 ± 2.76 6.13 ± 2.09 0.817

Comprehension 10.03 ± 4.19 8.95 ± 3.07 0.313

Similarities 8.26 ± 3.47 7.50 ± 2.30 0.373

PIQ 81.83 ± 15.00 78.22 ± 9.44 0.326

Picture completion 6.66 ± 2.80 6.72 ± 1.66 0.929

Picture
arrangement

6.30 ± 3.49 5.63 ± 1.52 0.409

Block design 8.46 ± 2.44 8.04 ± 2.35 0.486

Object assembly 5.40 ± 3.43 5.83 ± 3.08 0.536

Digit symbol 5.73 ± 2.14 4.54 ± 1.71 0.037

ACE 79.25 ± 16.47 73.77 ± 11.70 0.187

Attention 14.41 ± 2.74 13.63 ± 2.46 0.290

Memory 19.64 ± 5.53 16.40 ± 4.88 0.032

Language 20.54 ± 5.03 19.90 ± 3.79 0.618

Verbal fluency 11.45 ± 3.45 10.09 ± 1.99 0.103

Visuospatial 13.45 ± 2.85 13.68 ± 4.00 0.808

CVLT 40.43 ± 12.37 38.09 ± 12.82 0.510

Abbreviations: ACE, Addenbrooke’s Cognitive examination; CVLT, California
Verbal Learning test; PIQ, performance IQ; TIQ, total IQ; VIQ, verbal IQ.
aValues are expressed as mean ± SD.

could be due to the heterogeneity of patients with PNES
and patients with epilepsy which could affect the results
(20). The mean score of total intelligence was 84.77± 16.94
in the PNES group. This finding is consistent with the find-
ings reported by Willment et al. (11), which showed that
the mean total IQ score of the PNES group was under 100.
The mean total score of IQ test indicated borderline intelli-
gence to lower limit of normal range in both groups. Some
authors have reported that the IQ range of both PNES and
ES populations is often in the quartile range of normal IQ
(12). Some studies have attributed the low IQ in patients
with PNES to impaired attention and working memory (11).
In the present study, there was no significant difference in
the mean verbal and performance IQ scores between the
groups. To the best of our knowledge, no previous study
has examined verbal and performance IQ scores in the ES
and PNES populations.

No significant difference was found between the PNES
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and ES groups regarding the WAIS-IV subscales (infor-
mation, digit span, vocabulary, arithmetic, comprehen-
sion, similarities, picture completion, picture arrange-
ment, block design, object assembly, and digit symbol),
ACE subscales (attention, memory, language, verbal flu-
ency, and visuospatial), and CVLT. A recent study showed
that verbal and performance IQ were not significantly dif-
ferent between patients with ES and PNES. They also ob-
served that attention and inhibitory control were signif-
icantly impaired in patients with PNES, compared to the
control and ES groups. There was a significant positive
association between IQ and attention and inhibitory con-
trol (22). Also, we obtained a similar result in the sub-
group analysis, except for the digit symbol and memory
component of the ACE test. According to our study, the
group with PNES performed better in the digit symbol and
memory subscales compared to the refractory ES group.
However, the sample size was small in this study, and this
result should be interpreted with caution. Therefore, in
this study, no significant difference was found between
the PNES group and the ES group in terms of attention,
working memory, speed processing, visuospatial process-
ing, and verbal learning.

The results of some previous studies are controversial,
as they found weaknesses in attention and working mem-
ory of the group with PNES (5), while attention and work-
ing memory were similar in the two groups (12, 20, 23).
In keeping with our subgroup analysis, previous studies
found worse cognitive disorders in refractory epileptic pa-
tients. They also found that the most common cognitive
disorder in these patients was memory impairment (20,
24); it seems better to recruit patients with equal seizure at-
tacks for more accurate results. However, in the subgroup
analysis, despite comparisons with refractory epileptic pa-
tients, the two groups were similar in most cognitive do-
mains. Also, other studies found PNES as a brain network
disorder that results in specific neuropsychiatric symp-
toms (25).

The main limitation of the present study was the lack
of homogeneity in the frequency of seizure attacks. On
the other hand, we only conducted semi-structured inter-
views for the psychiatric diagnosis. Finally, small sample
size is another limitation for the current study, so the au-
thors suggest further studies with a larger sample size.

5.1. Conclusions

This study showed that the ES and PNES groups both
had similar neuropsychiatric profiles, especially in most
neurocognitive domains. It seems that attention to cogni-
tive complications in PNES patients is as important as ES
patients. These findings can confirm brain function disor-
der in PNES patients.
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