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ABSTRACT

Objectives: This study aimed to assess the clinical features, Electroencephalography (EEG)
findings, and brain imaging results in psychiatric patients diagnosed with epilepsy at Razi
Psychiatric Hospital.

Methods: This retrospective descriptive-analytical study was carried out on patients with
epilepsy and psychiatric disorders admitted to Razi Psychiatric Hospital over two years. A
total of 94 patient files seizure and epilepsy comorbidity, recorded in the hospital’s health
information system (HIS), were reviewed. Data collection involved a demographic checklist
and an epilepsy scale; the latter, developed by Dilorio, Colleen, et al., encompassed personal
characteristics, mental disorders, epilepsy, and seizures. The Kruskal-Wallis and Mann-
Whitney non-parametric tests were utilized to compare the mean scores of variables, with
SPSS software, version 21 facilitating the analysis.

Results: Out of 94 patients with seizure and epilepsy, 9.6% had focal seizure, 26.6% had
generalized epilepsy, 36.1% had focal-generalized seizure, and 26.8% had unknown seizure.
About 12% had a structural etiology, while the remaining 88% had an etiology that remained
unidentified.

Conclusion: The findings indicate that epilepsy, affecting individuals from adolescence
through to old age, can lead to psychiatric disorders. For many patients, the etiology of their
condition remains elusive, and EEG findings and brain imaging appear normal in the majority
of cases.
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Highlights

* The difference between various types of psychiatric disorders in epileptic patients showed that bipolar and related
disorders were significantly different between men and women.

* Developmental disorders in different age groups showed a significant difference between married and single groups.
Developmental and personality disorders were also significantly different in individuals with different levels of educa-
tion.

* The etiology of patients showed no significant association with gender, age, marital status, education, or occupation.

« Brain white matter lesions differed between males and females.

Plain Language Summary

Epilepsy is a chronic disease that affects various brain functions, such as cognitive activities, and behavior and its
study is very important from a psychiatric point of view. In this study, clinical features, Electroencephalography (EEG)
findings, and brain imaging were used to highlight some neurologic comorbidity of psychiatric patients with epilepsy
as much as possible. In our study, 94 files related to epileptic patients were studied and finally, findings showed a sig-
nificant difference in bipolar and related disorders between men and women. Developmental disorders varied signifi-
cantly between married and single individuals across different age groups. Moreover, developmental and personality

disorders showed significant variations based on individuals’ educational levels.

Introduction

pilepsy, a chronic disorder character-

ized by recurrent seizures, arises from

the brain dysfunction due to excessive

abnormal neuronal electrical discharges

[1]. In 1870, scientists reported that sei-
zures were caused by overcharging of nervous tissue in
muscles [2]. Since ancient times, physicians have ac-
knowledged the link between epilepsy and psychiatric
disorders, although, in contemporary times, this relation-
ship has been perceived as tenuous, with research in this
domain remaining limited. However, the development of
new antiepileptic and psychiatric drugs and new neuro-
imaging techniques makes it increasingly important to
understand the relationship between epileptic seizures
and the pathology of psychiatric disorders [3]. For a long
period (in the modern world) epilepsy was considered a
purely neurological disease involving the central nervous
system, and physicians focused primarily on achieving a
seizure-free state. Recent studies over the past decades
have revealed that seizures represent just one aspect of
epilepsy. Cognitive and psychiatric disorders are also
prevalent among these patients, with one in three expe-
riencing significant cognitive-psychiatric issues, which
can sometimes overshadow convulsive symptoms in
their clinical presentation [4].

Psychiatric conditions affect 32% to 41% of epileptic
patients, often leading to a worse prognosis compared
to those without psychiatric issues. Psychiatric dis-
orders can emerge before, during, or after an epilepsy
diagnosis, complicating treatment and diagnosis while
worsening prognosis, increasing healthcare utilization,
and imposing significant socioeconomic burdens glob-
ally due to chronic disability, dependence, and mortal-
ity. The strong correlation between psychiatric disorders
and epilepsy highlights the necessity of investigating
psychiatric disease risk factors and their temporal rela-
tionships in affected patients [5]. Some scholars argue
that this connection does not imply that epilepsy causes
psychiatric disorders or vice versa, but rather suggests a
shared pathological pathway that culminates in both epi-
lepsy and psychiatric conditions [6]. In most instances,
psychiatric disorders manifest before the onset of epi-
lepsy, negatively impacting the course of epilepsy and its
future treatment, especially since epilepsy diagnosis is
often delayed in these patients, leading to untimely treat-
ment. Studies have shown that having a history of mood
disorders before the onset of epilepsy can increase the
risk of refractory epilepsy [7, 8]. Also, family or personal
history of psychiatric disorders increases the likelihood
of psychiatric side effects following the use of antiepi-
leptic drugs [4, 9]. Studies also suggest that a history of
anxiety and mood disorders may elevate the risk of sei-
zures during stressful situations Furthermore, the quality
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of life (QoL) for epileptic patients declines if they suf-
fer from psychiatric disorders, with the coexistence of
mood disorders and anxiety in an epileptic patient being
a strong predictor of a reduced QoL, imposing greater
economic burdens on the patient, their family, and so-
ciety [10, 11]. To gain insights into neurophysiological
disorders, the electroencephalographic method is em-
ployed to differentiate neuropsychiatric patients from
the healthy population [12]. Electroencephalography
(EEG) allows for the recording and observation of brain
electrical potentials stemming from the neural activity,
known as an electroencephalogram. EEG signals reflect
all mental and physical brain activities, enabling the re-
cording of various brain activity patterns such as beta
waves (12 to 30 Hz: High alertness), alpha (8 to 12 Hz:
Wakefulness), theta (4 to 8 Hz: Fatigue), and delta (0.5
to 4 Hz: Low alertness) [13].

In previous studies, the rate of depression in the general
population was 6 to 19%, and in epileptic patients 9 to
37%. The incidence of anxiety disorders in the general
population has been reported 7-11% and in epileptic pa-
tients 11 to 25%. In a meta-analysis, the prevalence of
psychosis in epileptic patients was estimated at 5.6%.
Personality disorders also seem more prevalent in epi-
leptic individuals compared to the general population,
ranging from 6 to 14%, and in some studies, as high as
38% [8]. Epilepsy leads to poor academic performance,
increases unemployment rates, and reduces patients’ in-
comes. Marriage and fertility rates are lower in epileptic
patients, depriving them of a normal family and social
life. Beyond the familial, social, and economic conse-
quences of epilepsy, some studies have indicated that
epilepsy is more likely to occur in individuals with low
socioeconomic status, complicating psychiatric and cog-
nitive issues [14, 15]. Therefore, epilepsy cannot be re-
garded solely as an organic disease affecting the central
nervous system. The psychiatric dimensions are crucial
in epileptic patients, influencing the treatment prognosis
and the patients” QoL on individual, familial, and soci-
etal levels. Although some studies have been conducted
in this field in the last two decades, further studies are
essential to uncover unknown aspects of this relationship
and to underscore the importance of addressing psychi-
atric disorders in epileptic patients [4].

The prevalence of epilepsy in our country is higher than
the global average due to the high rate of road accidents
and survivors of the imposed war, but there is not enough
information about the prevalence of cognitive and psy-
chiatric disorders in these patients. Razi Psychiatric Cen-
ter (Tehran, Iran), being one of the foremost facilities for
treating and managing acute and chronic psychiatric
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patients, encounters individuals with seizures and epi-
lepsy daily. This frequent occurrence can be linked to the
scarcity of local clinical data on the coexistence of epi-
lepsy and psychiatric disorders, coupled with inadequate
awareness among physicians and the healthcare system
regarding these conditions, complicating effective treat-
ment for these patients. Therefore, conducting a compre-
hensive study to examine the various aspects of concur-
rent seizure-epilepsy and psychiatric disorders, utilizing
EEG and brain imaging techniques at this center, stands
as a significant step towards enhancing the mental health
care of epilepsy patients. It will also improve treatment
programs for these patients. Therefore, we investigated
the clinical features, EEG, and brain imaging findings
in psychiatric patients with epilepsy at Razi Psychiatric
Hospital.

Materials and Methods

This descriptive retrospective study examined 94 files
of epileptic patients with psychiatric disorders at Razi
Psychiatric Hospital, affiliated with the Tehran Uni-
versity of Social Welfare and Rehabilitation Sciences,
who were admitted between 2018 and 2020. Patients
were diagnosed by clinical and physical examinations,
EEG findings, and MRI imaging. The inclusion crite-
ria were a) Patients with seizures confirmed by at least
one neurologist based on clinical criteria, and b) Those
with psychiatric illnesses confirmed by at least one psy-
chiatrist based on clinical criteria. The exclusion crite-
ria included: 1) Patients not assessed for a psychiatric
disorder, 2) Patients diagnosed with a psychiatric disor-
der but not hospitalized, and 3) Patients lacking enough
clinical, EEG or neuroimging data that could confirm
seizure diagnosis. The information recorded in the files
included age, sex, marital status, education, occupation,
type of epilepsy, epilepsy etiology, EEG and brain imag-
ing findings, the occurrence of epilepsy before psychiat-
ric illness, and the use of antiepileptic drugs. Psychiatric
disorders in this study included bipolar and related dis-
orders, developmental disorder, anxiety, schizophrenia
depressive, obsessive-compulsive, and related disorders,
as well as substance and alcohol abuse disorder. Elec-
troencephalogram changes examined were normal elec-
troencephalogram, focal slowing, diffuse slowing, focal
epileptiform discharges of focal attacks, and bilateral
epileptiform discharges. Brain imaging changes studied
included normal imaging, cerebral cortical lesions, white
matter lesions, and cerebral atrophy. This information is
recorded in HIS system of the hospital and were stud-
ied and data were collected by demographic checklist,
epilepsy scale: The checklist used was made by Dilorio

647
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Table 1. Demographic characteristics of the subjects
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Variables No. (%)
Male 64(68.8)
Gender
Female 30(31.2)
<18 6(6.5)
Age (y) 18-60 81(87.1)
>60 7(6.5)
Single 41(44.1)
Married 31(32.3)
Marital status
Divorced 19(20.4)
Deceased spouse 3(3.2)
Up to elementary 44(47.3)
Education Diploma 45(47.3)
Above diploma 5(5.4)
Employed 66(69.9)
Occupation
Unemployed 28(30.1)

et al [16] and included personal characteristics, mental
disorders, epilepsy and seizures. The Kruskal-Wallis and
Mann-Whitney non-parametric tests were employed to
compare the mean scores of variables and SPSS soft-
ware, version 21 was used for data analysis.

Results

According to findings of present study, out of 94 epi-
leptic patients, 64 were male (68.8%) and 30 were fe-
male (31.2%). Six individuals (6.5%) were under 18
years old, 81(87.1%) were aged between 18 and 60
years, and 7(6.5%) were over 60 years. Forty-one pa-
tients (44.1%) were single, 31(32.3%) were married,
19(20.4%) were divorced, and 3(3.2%) had a deceased
spouse. Forty-four (47.3%) had education up to the 6%
grade, 45(47.3%) had education between the 6" grade
and diploma level, and 5(5.4%) had education beyond
the diploma level. Also, 28 people (30.1%) were unem-
ployed and 66 people (69.9%) were employed (Table 1).

The findings for epilepsy indicated that 9 patients
(4.5%) had focal epilepsy, 24(12.0%) generalized epi-
lepsy, 34(17.0%) focal and generalized epilepsy, and
26(13.0%) had epilepsy of unknown classification. The
examination of psychiatric disorders revealed that 15 pa-
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tients (16.1%) had developmental disorders, 52(55.9%)
schizophrenia and other psychiatric disorders, 32(34.4%)
bipolar and related disorders, 21(22.6%) depressive dis-
order, 15(16.1%) anxiety disorder, 1(1.1%) obsessive-
compulsive and related disorder, 31(33.3%) substance
and alcohol abuse disorder, and 27(29.0%) had a per-
sonality disorder. The comparison between various psy-
chiatric disorders showed significant differences in bi-
polar and related disorders between males and females
(P<0.05). Developmental disorders across different age
groups (P<0.01) also displayed a significant difference
between married and single individuals. Additionally,
developmental and personality disorders varied signifi-
cantly among individuals with different educational lev-
els (P<0.05) (Table 2).

The examination of etiology in 94 epileptic patients
showed that 11 patients (10.8%) had a structural etiology,
while the majority (n=83; 89.2%) had an unknown eti-
ology. The comparison of means showed no significant
differences in the etiology of patients regarding gender,
age, marital status, education, and occupation (Table 3).

The results of EEG changes in epileptic patients
showed that 36 patients (38.7%) had a normal electro-
encephalogram, 9 patients (9.7%) had focal slowing, 16
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Table 2. Types of mental disorders
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P
Mental Disorders No. (%)
Gender Age Marital Status  Education  Occupation
Developmental disorder 15(16.1) 0.423 <0.0001 0.001 0.033 0.209
Sl R SR D I 52(55.9) 0.923 0.465 0.847 0.552 0.961
other psychotic disorders
Bipolar and related disorders 32(34.4) 0.019 0.711 0.721 0.667 0.787
Depressive disorder 21(22.6) 0.059 0.772 0.981 0.624 0.369
Anxiety disorder 15(16.1) 0.310 0.295 0.703 0.275 0.394
s s clomsshi eaET- 1(1.1) 0.501 0.929 0.229 0.213 0.180
sive and related disorders
Drug a”j'. alcohol abuse 31(33.3) 0.083 0.122 0.896 0.146 0.796
isorder
Personality disorder 27(29.0) 0.235 0.198 0.916 0.039 0.527
Mranian Fehabilitation Mournal
patients (17.2%) had diffuse slowing, 1 patient (1.1%) Discussion

had focal epileptiform discharges and 3 patients (3.2%)
had bilateral epileptiform discharges. The comparison of
means indicated that the bilateral epileptiform discharg-
es varied across different age groups. Focal slowness and
bilateral epileptiform discharges exhibited a significant
difference in relation to marital status (P<0.05; Table 4).

Brain imaging changes showed that 30 patients (32.3%)
had normal brain imaging, 9 patients (9.7%) had cortical
lesions, 8 patients (8.6%) had white matter lesions, 6 pa-
tients (6.5%) had cerebral atrophy, and 3 patients (3.2%)
had hydrocephalus. The comparison of means revealed
that white matter lesions in the brain differed between
females and males (P<0.05) (Table 5).

Table 3. The etiology of epilepsy in the samples

We investigated the clinical features, EEG findings,
and brain imaging in psychiatric patients with epileptic
disorders at Razi Psychiatric Hospital. The study found
a higher prevalence of epilepsy among men compared
to women. The majority of epileptic patients were aged
between 18 and 60 years. Single epileptic individuals
outnumbered married ones, with married patients being
more numerous than those divorced, and divorced indi-
viduals exceeding those with deceased spouses. Most
patients’ education levels ranged from elementary to
diploma, and the majority were employed. In the study
by Ghanbari Jolfaei et al. [17], the rate of being unmar-
ried in patients with psychiatric disorders was higher
compared to those married, aligning with our findings.
However, the number of unemployed people was almost

Etiology No. (%) i
Gender Age Marital Status Education Occupation
Structural 11(10.8) 0.256 0.421 0.980 0.123 0.811
Genetic 0(0)
Infectious 0(0)
Metabolic 0(0)
Safety 0(0)
Unknown 83(89.2) 0.862 0.275 0.208 0.350 0.65

Mranian [Zehabilitation Mournal
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Table 4. EEG changes in epileptic patients
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EEG Changes No. (%) i
Gender Age Marital Status  Education = Employment
Normal EEG 36(38.7) 0.574 0.306 0.576 0.909 0.687
Focal slowness 9(9.7) 0.119 0.758 0.042 0.195 0.206
Released slowly 16(17.2) 0.631 0.758 0.110 0.410 0.430
Focal epileptiform discharges 1(1.1) 0.164 0.949 0.833 0.686 0.508
Bilateral epileptiform discharges 3(3.2) 0.081 0.014 0.001 0.822 0.810

double that of the employed group, contrasting with our
results. Also, the number of patients with elementary and
diploma education was higher than those with higher
education levels, consistent with our findings. The most
common age range for epilepsy was between 21 to 53
years, presenting a narrower age range compared to our
study. Afshari et al. [18] observed that most epileptic
patients were women, differing from the results of our
study, where most patients fell into the age group of 18
to 89 years. The analysis of different types of epilepsy
showed that the highest frequency belonged to focal
generalized epilepsy and the lowest was related to focal
epilepsy, which is in line with the findings of Bahrai-
nian et al. [19]. Our research indicated that the majority
of epileptic patients were diagnosed with schizophrenia
and other psychotic disorders, a finding consistent with
previous studies exploring the epidemiological and etio-
logical links between epilepsy and schizophrenia [19,
20]. The association between schizophrenia and epilepsy
has been reported and studied by researchers for many
years. Early psychiatrists like Kraepelin, who identified
schizophrenia, associated it with epilepsy, while pio-
neers in epilepsy research like Gibbs noted an increased

Table 5. Brain image changes

Mranian [ehabilitation Mournal

incidence of psychosis during the interictal phase in pa-
tients with focal epilepsy [20]. Li et al. [21] highlighted
the association between epileptic disorders and schizo-
phrenia. Adachi and Ito [22] showed a high incidence of
epilepsy in schizophrenia patients (4 to 5 times higher
than the general population). They found that patients
with schizophrenia typically suffered from focal epilep-
sy and that a small number of patients with schizophre-
nia developed refractory epilepsy. Our study identified
significant gender differences in bipolar and related dis-
orders among psychiatric patients with epileptic disor-
ders, Zhang et al. [23] found a close association between
epilepsy and autism spectrum disorder, particularly in
cases of early-onset epilepsy in women, and noted that
the link between epilepsy and developmental disorders
was more pronounced in younger individuals. We found
a significant relationship between developmental disor-
der, and age, as well as marital status. Also, there was a
significant association between developmental disorders
and education and personality. Ghanbari Jolfaei et al.
[17] found that the prevalence of psychiatric and behav-
ioral disorders in epileptic patients is high and the type
of epilepsy had no effect on the personality disorders.

Brain Image Changes No. (%) i
Gender Age Marital status  Education Employment
Normal brain imaging 30(32.3) 0.845 0.579 0.283 0.548 0.057
Brain cortical lesions 9(9.7) 0.080 0.486 0.896 0.349 0.360
Brain white matter lesions 8(8.6) 0.011 0.513 0.185 0.633 0.086
Cerebral atrophy 6(6.5) 0.391 0.465 0.152 0.802 0.222
Hydrocephalus 3(3.2) 0.972 0.178 0.969 0.801 0.293

Mranian [ehabilitation Mournal
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The analysis of epilepsy’s etiology indicated that over
half of the patients had unknown etiology and no sig-
nificant difference was found between patients’ etiology
and demographic factors, such as gender, age, marital
status, education, and occupation. Bahrami et al. [24]
reached similar findings, noting that a majority of epi-
leptic patients had an unknown etiology, with an increase
in frequency from ages 10 to 19, followed by a decrease.
Nowadays, genetic advances have spread in identifying
the individual causes of mental retardation and epilepsy.
The genetic cause of epilepsy disorders is unclear, but
certain rare epilepsy types have been linked to genetic
disorders. Research into conditions such as infantile en-
cephalopathy, infantile spasm, and myoclonic epilepsy,
along with their treatment, suggests epilepsy may be
associated with mental retardation. A study on the epi-
demiology and outcomes of infantile spasm epilepsy
in Atlanta found that 83% of individuals under age 10
could develop mental disabilities, with 12% of 10-year-
olds with profound mental disabilities having a history
of infantile spasms. Describing epilepsy in terms of “be-
havioral phenotypes” within individual disability syn-
dromes offers a promising method to explore epilepsy’s
cause in cases with mental disabilities. Such categoriza-
tion causes the correlation between genetic abnormali-
ties and individual epilepsy, thereby guiding treatment
options [25]. Soka et al. [26] showed that most epileptic
patients with unknown causes had focal epilepsy and
normal intelligence. Mental disability was diagnosed in
35% of patients and only 17% in this group was found
with an unknown cause of epilepsy.

Analysis of EEG changes in epileptic patients showed
that most of them (38.7%) had normal EEG, in contrast
to 9.7% with focal slowing, 17.2% with diffuse slow-
ing, 1.1% with epileptiform discharges and 3.2% with
bilateral epileptiform discharges. The results showed
that bilateral epileptiform discharge had a significant
relationship with the age group. Also, both bilateral epi-
leptiform discharge and focal slowness had a significant
difference with marital status. The findings of other re-
ports are consistent with ours. They showed that most
epileptic patients had normal brain scans, which was sig-
nificantly related to patients’ age, but did not show a sig-
nificant relationship with gender [17, 27-29]. The clini-
cal importance of EEG findings in cases with functional
psychoses, especially whether such findings are state
indicators or trait indicators, is not yet clear. Jasper et
al. concluded that EEG findings in schizophrenia range
from epileptic waves to strange “smooth” or “fluffy”
lines. In patients with catatonic schizophrenia, Xinghua
found similar EEG patterns of epileptic dysrhythmias
and Walter found the same slow rhythms. Nonetheless,
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these EEG alterations were not studied as an indicator of
schizophrenia status [30].

The current study revealed that the majority of patients
(32.3%) had normal brain imaging, compared to 9.7%
with cerebral cortical lesions, 8.6% with white matter le-
sions, 6.5% with cerebral atrophy, and 3.2% with hydro-
cephalus. The analysis of mean differences showed that
the white matter lesions of the brain varied between men
and women. Dehghani Firuzabadi et al. [31] found that
CT brain imaging was abnormal in 35% and MRI in 50%
of patients. Among those with generalized tonic-clonic
seizures, 42.6% had abnormal brain imaging. Addition-
ally, 76.9% of patients with other epilepsy types exhib-
ited abnormal brain imaging. In the study by Afshari et
al. [18], brain imaging was reported as “abnormal” in
15.8% of epileptic patients, with abnormalities includ-
ing vascular lesions (6.6%), space-occupying lesions
(2.5%), developmental cortex malformation (2.5%), and
nonspecific lesions (2.5%). Most abnormalities were
found in focal motor epilepsy. The highest rate of lesions
was seen in patients with focal motor epilepsy, suggest-
ing potential technical errors in CT scans or variances
in the etiology of focal motor epilepsy across different
populations.

Conclusion

Our findings showed that epilepsy with combined focal
and generalized type and schizophrenia were the most
common prevalent epilepsy and psychiatric disorders,
respectively. Bipolar and related disorders exhibited sig-
nificant gender differences. Additionally, developmental
and personality disorders were significantly correlated
with educational levels. Over half of the epileptic pa-
tients had an undetermined etiology, with no significant
differences in etiology based on gender, age, marital sta-
tus, education, and occupation. The majority of patients
had normal EEGs, and their brain imaging predominant-
ly showed normal findings, except for white matter le-
sions, which differed between men and women.

Ethical Considerations
Compliance with ethical guidelines
The study was approved by the Ethics Committee of

the University of Social Welfare and Rehabilitation Sci-
ences (Code: IR_USWR.REC.1400.072).



http://irj.uswr.ac.ir/
https://en.uswr.ac.ir/
https://en.uswr.ac.ir/

December 2024, Volume 22, Number 4

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

All authors equally contributed to preparing this study.
Conflict of interest

The authors declared no conflict of interest.
Acknowledgments

The authors wish to thank all participants in this proj-
ect.

References

[1] Mufaddel A. Epilepsy and its Management in Relation
to Psychiatry. International Journal of Neurorehabilitation
(2014); 1(3):2376-81. [DOI: 10.4172/2376-0281.1000121]

[2] Ropper AH, Samuels MA, Klein JP. Adams & victor’s princi-
ples of neurology. New York: McGraw Hill LLC; 2019. [Link]

[3] Tolchin B, Hirsch LJ, LaFrance WC Jr. Neuropsychiatric As-
pects of Epilepsy. Psychiatric Clinics of North America. 2020;
43(2):275-90. [DOIi: 10.1016/j.psc.2020.02.002] [PMID]

[4] Kanner AM. Psychiatric comorbidities in new onset epilep-
sy: Should they be always investigated? Seizure. 2017; 49:79-
82. [DOI:10.1016/j.seizure.2017.04.007]

[5] Chang HJ, Liao CC, Hu CJ, Shen WW, Chen TL. Psychiatric
disorders after epilepsy diagnosis: A population-based retro-
spective cohort study. Plos One. 2013; 8(4):€59999. [PMID]

[6] Kanner AM, Mazarati A, Koepp M. Biomarkers of epilep-
togenesis: Psychiatric comorbidities (?). Neurotherapeutics.
2014; 11(2):358-72. [DOI:10.1007/s13311-014-0271-4] [PMID]

[7] Petrovski S, Szoeke CE, Jones NC, Salzberg MR, Sheffield L],
Huggins RM, et al. Neuropsychiatric symptomatology pre-
dicts seizure recurrence in newly treated patients. Neurology.
2010; 75(11):1015-21. [DOI:10.1212/WNL.0b013e3181f25b16]
[PMID]

[8] Hitiris N, Mohanraj R, Norrie J, Sills GJ, Brodie M]. Predic-
tors of pharmacoresistant epilepsy. Epilepsy Research. 2007;
75(2-3):192-6. [DOI:10.1016/j.eplepsyres.2007.06.003] [PMID]

[9] Brent DA, Crumrine PK, Varma RR, Allan M, Allman C.
Phenobarbital treatment and major depressive disorder in
children with epilepsy. Pediatrics. 1987; 80(6):909-17. [PMID]

LIranian [f¥ehabilitation Flournal

[10] Johnson EK, Jones JE, Seidenberg M, Hermann BP. The
relative impact of anxiety, depression, and clinical seizure
features on health-related quality of life in epilepsy. Epilep-
sia. 2004; 45(5):544-50. [DOI:10.1111/;.0013-9580.2004.47003.x]
[PMID]

[11] Cramer JA, Blum D, Reed M, Fanning K; Epilepsy Impact
Project Group. The influence of comorbid depression on qual-
ity of life for people with epilepsy. Epilepsy & Behavior. 2003;
4(5):515-21. [DOI:10.1016/j.yebeh.2003.07.009] [PMID]

[12] Thatcher RW. Neuropsychiatry and quantitative EEG in
the 21 st century. Neuropsychiatry. 2011; 1(5):495-514. [Link]

[13] Shen KQ, Ong CJ, Li XP, Hui Z, Wilder-Smith EP. A feature
selection method for multilevel mental fatigue EEG classifi-
cation. IEEE Transactions on Bio-Medical Engineering. 2007;
54(7):1231-7. [DOI:10.1109/ TBME.2007.890733] [PMID]

[14] Gilliam FG. Optimizing health outcomes in active epilep-
sy. Neurology. 2002; 58 (8_suppl_5) S9-520. [DOI:10.1212/
WNL.58.8_suppl_5.59]

[15] Kanner AM, Barry JJ, Gilliam F, Hermann B, Meador KJ.
Anxiety disorders, subsyndromic depressive episodes and
major depressive episodes: Do they Differ on their impact on
the quality of life of patients with epilepsy? Epilepsia. 2010;
51(7):1152-8. [DOI:10.1111/j.1528-1167.2010.02582.x] [PMID]

[16] Dilorio C, Osborne Shafer P, Letz R, Henry T, Schomer DL,
Yeager K, et al. The association of stigma with self-manage-
ment and perceptions of health care among adults with epi-
lepsy.” Epilepsy & Behavior. 2003; 4(3):259-67. [DOI:10.1016/
51525-5050(03)00103-3] [PMID]

[17] Ghanbari Jolfaei A, Nasr Esfahani M, Mirblock Jalali Z, Ta-
mannai S. [Assessment of personality disorders in epileptic
patients referred to epilepsy clinic of Rasoul Akram Hospital
(Persian)]. Razi Journal of Medical Sciences 2015; 21(129):10-
17. [Link]

[18] Afshari D, Rezaei M, Gilori E. CT scan findings of brain
scan in epileptic patients referred to Kermanshah Neurology
Clinic. Journal of Kermanshah University of Medical Scienc-
es. 2012; 16(1):43-8. [Link]

[19] Bahrainian SA, Karamad A. [Investigation of anxiety in ep-
ileptic patients referred to the neurology clinic of Imam Hos-
sein Hospital in Tehran and the Iranian Epilepsy Association
(Persian)]. Journal of Research in Medicine. 2005; 29(3):235-8.
[Link]

[20] Clancy MJ, Clarke MC, Connor DJ, Cannon M, Cot-
ter DR. The prevalence of psychosis in epilepsy; a system-
atic review and meta-analysis. BMC Psychiatry. 2014; 14:75.
[DOI:10.1186/1471-244X-14-75] [PMID]

[21] Li Q Liu S, Guo M, Yang CX, Xu Y. The principles of elec-
troconvulsive therapy based on correlations of schizophrenia
and epilepsy: A view from brain networks. Frontiers in Neu-
rology. 2019; 10:688. [DOI:10.3389/ fneur.2019.00688] [PMID]
] [PMID]

[22] Adachi N, Ito M. Epilepsy in patients with schizophrenia:
Pathophysiology and basic treatments. Epilepsy and Be-
havior. 2022; 127:108520. [DOI:10.1016/j.yebeh.2021.108520]
[PMID]



http://irj.uswr.ac.ir/
https://pdfs.semanticscholar.org/d8ee/c8952483887d164b84e3bc25ca01007b4da5.pdf
https://www.google.com/books/edition/Adams_and_Victor_s_Principles_of_Neurolo/9bGPDwAAQBAJ?hl=en
https://doi.org/10.1016/j.psc.2020.02.002
https://pubmed.ncbi.nlm.nih.gov/32439022/
https://doi.org/10.1016/j.seizure.2017.04.007
https://pubmed.ncbi.nlm.nih.gov/23577079/
https://doi.org/10.1007/s13311-014-0271-4
https://www.ncbi.nlm.nih.gov/pubmed/24719199
https://doi.org/10.1212/WNL.0b013e3181f25b16
https://www.ncbi.nlm.nih.gov/pubmed/20837970
https://doi.org/10.1016/j.eplepsyres.2007.06.003
https://www.ncbi.nlm.nih.gov/pubmed/17628429
https://pubmed.ncbi.nlm.nih.gov/3684404/
https://doi.org/10.1111/j.0013-9580.2004.47003.x
https://www.ncbi.nlm.nih.gov/pubmed/15101836
https://doi.org/10.1016/j.yebeh.2003.07.009
https://www.ncbi.nlm.nih.gov/pubmed/14527494
https://d1wqtxts1xzle7.cloudfront.net/32302711/Thatcher-Galley_proof_9-16-11-libre.pdf?1391090461=&response-content-disposition=inline%3B+filename%3DThatcher_Galley_proof_9_16_11.pdf&Expires=1712584526&Signature=dvHFWNGiWRfpYmEHSSaSXbkwf1wplZxyR2hYBSo6Q9LIlf23vqqueesTJN0uL3d1ZsNnfKqV6bNeB8wabJdCxwqru8fx0-7RfpqylyLo8lXVmAJTS89MlF~uGJrAOIsFkIJwJu6n8eU9mpZu7f~-rr936fDF~uxBkFaYNhyjlQFNXSyJOpGUvawb1ffmev1ypuDg03hu5T~cuj8iqoRheITrgaqsRfnKKxJr~8G-R200VT6~bJZ3GOQBoeVR60kUdFkBhFy-6GlWRreSthltzT6TFVszcaQy-pwRSS1XYksOmPxNMpzKaaRvJNcH47TDzcR9E3Eat8LA5DKl1gUEEA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1109/TBME.2007.890733
https://www.ncbi.nlm.nih.gov/pubmed/17605354
https://doi.org/10.1212/WNL.58.8_suppl_5.S9
https://doi.org/10.1212/WNL.58.8_suppl_5.S9
https://doi.org/10.1111/j.1528-1167.2010.02582.x
https://www.ncbi.nlm.nih.gov/pubmed/20477847
https://doi.org/10.1016/S1525-5050(03)00103-3
https://doi.org/10.1016/S1525-5050(03)00103-3
https://www.ncbi.nlm.nih.gov/pubmed/12791327
https://elmnet.ir/doc/700387-91511
https://brieflands.com/articles/jkums-78881
https://pejouhesh.sbmu.ac.ir/article-1-27-fa.pdf
https://doi.org/10.1186/1471-244X-14-75
https://www.ncbi.nlm.nih.gov/pubmed/24625201
https://doi.org/10.3389/fneur.2019.00688
https://www.ncbi.nlm.nih.gov/pubmed/31316456
https://www.ncbi.nlm.nih.gov/pubmed/19367784
https://doi.org/10.1016/j.yebeh.2021.108520
https://www.ncbi.nlm.nih.gov/pubmed/34999502

LIranian [f¥ehabilitation Flournal

[23] Zhang A, Li ], Zhang Y, Jin X, Ma ]. Epilepsy and Autism
spectrum disorder: An epidemiological study in Shanghai,
China. Frontiers in Psychiatry. 2019; 10:658. [DOI:10.3389/
fpsyt.2019.00658] [PMID]

[24] Bahrami P, Farhadi A, Movahedi Y. [Frequency of seizure
causes in patients referred to neurology clinic in Khorrama-
bad city (Persian)]. Yafte. 2014; 16(2):24-31. [Link]

[25] Cascella NG, Schretlen DJ, Sawa A. Schizophrenia and epi-
lepsy: Is there a shared susceptibility? Neuroscience Research.
2009; 63(4):227-235. [DOI:10.1016/j.neures.2009.01.002

[26] Sokka A, Olsen P, Kirjavainen J, Harju M, Keski-Nisula L,
Réisdnen S, et al. Etiology, syndrome diagnosis, and cogni-
tion in childhood-onset epilepsy: A population-based study.
Epilepsia Open. 2017; 2(1):76-83. [DOI:10.1002/epi4.12036]
[PMID]

[27] Bowley C, Kerr M. Epilepsy and intellectual disability.
Journal of Intellectual Disability Research. 2000; 44(5):529-43.
[DOI:10.1046/.1365-2788.2000.00270.x]

[28] Afsharkhas L, Kalbassi Z. [Electroencephalography in
children with simple, complex, and recurrent febrile seizures
(Persian)]. Razi Journal of Medical Sciences. 2015; 22(133):59-
63. [Link]

[29] Hemmati M, Razazian N, Asadi Taha SA. [EEG disorder in
patients with complex fever and seizures and related under-
lying factors (Persian)]. Journal of Kermanshah University of
Medical Sciences 2014; 18(5):298-302. [Link]

[30] Xinghua T, Lin L, Qinyi F, Yarong W, Zheng P, Zhenguo L.
The clinical value of long - term electroencephalogram (EEG)
in seizure - free populations: implications from a cross-sec-
tional study. BMC Neurology. 2020; 20(1):88. [DOI:10.1186/
s12883-019-1521-1] [PMID]

[31] Dehghani Firuzabadi M, Mohammadifard M, Mirghola-
mi A, Sharifzadeh GR, Mohammadifard M. [MRI findings
and clinical symptoms of patients with epilepsy referring to
Valli-e-asr hospital between 2009 and 2010 (Persian)]. Journal
of Birjand University of Medical Sciences. 2012; 19(4):422-9.
[Link]

December 2024, Volume 22, Number 4

Sayadnasiri M, et al. Clinical Features, EEG Findings, and Brain Imaging in Psychiatric Patients With Epilepsy. IRJ. 2024; 22(4):645-654.



http://irj.uswr.ac.ir/
https://doi.org/10.3389/fpsyt.2019.00658
https://doi.org/10.3389/fpsyt.2019.00658
https://www.ncbi.nlm.nih.gov/pubmed/31572239
https://yafte.lums.ac.ir/article-1-1665-fa.html
https://doi.org/10.1016/j.neures.2009.01.002
https://doi.org/10.1002/epi4.12036
https://www.ncbi.nlm.nih.gov/pubmed/29750215
https://doi.org/10.1046/j.1365-2788.2000.00270.x
https://rjms.iums.ac.ir/article-1-3900-en.pdf
https://www.sid.ir/paper/20789/fa
https://doi.org/10.1186/s12883-019-1521-1
https://doi.org/10.1186/s12883-019-1521-1
https://www.ncbi.nlm.nih.gov/pubmed/32164605
https://journal.bums.ac.ir/article-1-1195-en.html&sw=Seizure

This Page Intentionally Left Blank



