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which the occurrence of specific seizure episodes is general-
ly unpredictable. People with epilepsy (PWE) face more-se-
rious adverse health outcomes than the general population
and are at higher risks of disability, poor quality of life (QOL),
stigma, and premature mortality."* It has been estimated that
20-30% of PWE have psychiatric comorbidities.”® The rate
of psychotic illness in this population is 6-12 times higher
than in the general population.'

Psychiatric conditions can complicate the management of
epilepsy and have been associated with reduced health-seek-
ing behavior, poor adherence with antiepileptic medications,
increased seizure frequency, and poor outcome after epilep-
sy surgery.'' The QOL may be affected more by psychiatric
comorbidities than by seizure frequency."” The reported prev-
alence of psychiatric disorders in PWE has varied widely."”
Previous reports on mental illness comorbidity in PWE may
be biased by imprecision in the methods used to characterize
diagnoses, such as billing diagnoses or self-report, and rela-
tively few reports have assessed correlations of psychiatric
comorbidity in PWE." There is a need to not only clarify the
prevalence of mental illness in PWE, but also to understand
the epilepsy-related factors associated with their occurrence.

This systematic literature review identified original research
articles that reported the prevalence of psychiatric comor-
bidities based upon clinical evaluations in samples of PWE,
and examined clinical features of the populations in the stud-
ies included in our review of these comorbidities. We expect
that the results of this analysis will help to identify areas where
more research data are needed and to guide future studies.

METHODS

Data collection
The electronic PubMed, PsycINFO, Ovid, and Cochrane da-
tabases were searched for articles on the prevalence of psy-
chiatric comorbidities in PWE. The included articles were re-
stricted to those written in English and published between
2008 and 2018. Search terms were selected in collaboration
with an institutional librarian at a US academic medical center.

The publication list compiled in the present literature search
comprised 3,138 articles. Basic source information, including
titles and abstracts, was extracted from each report. Two au-
thors individually screened the list of 3,138 articles using soft-
ware available from the Rayyan Qatar Computing Research
Institute (Rayyan QCRI: https://rayyan.qcri.org/) with an a
priori list of inclusion and exclusion criteria."” Any disagree-
ments were resolved by a senior clinician researcher.

A publication was included if the reported study focused
on adults aged =18 years, only included patients with psy-
chiatric diagnoses determined in clinical assessments such as

weae. JCN NI

those found in medical health records, clinician psychiatric
evaluations, structured diagnostic interviews [e.g., Structured
Clinical Interview for the Diagnostic and Statistical Manual
of Mental Disorders (SCID) or Mini International Neuropsy-
chiatric Interview (MINI)], and mental health screening ques-
tionnaires specific for psychiatric disorders [e.g., Patient Health
Questionnaire (PHQ)]. Studies with the billing diagnosis as
the sole basis for psychiatric comorbidity were excluded, as
were those that relied exclusively on patient self-reports for
the psychiatric diagnosis. Similarly, studies were included if
the diagnosis of epilepsy was established by a neurologist, EEG
recording, or medical health record, with those utilizing in-
formal diagnoses such as self-reported seizures being exclud-
ed. After the screening process and subsequent searching
through article references, 23 articles were finally included in
this review. The entire publication selection process is sum-
marized in Fig. 1.

Data extraction

The primary outcome analyzed was the prevalence of psy-
chiatric comorbidities as a percentage of the total sample of
PWE. If multiple methods of diagnosis were employed to
identify the psychiatric illness, the results from the most-val-
idated measure were extracted (e.g., a structured clinical in-
terview was prioritized over a screening questionnaire). The
additional data collected included the sample size, mean age,
type of epilepsy, study design, and method of diagnosis. Ta-
ble 1 summarizes the data extracted for the 23 studies.'**

The terminology utilized to identify psychiatric disorders
varied depending the classification system used by the study
[i.e., tenth revision of the International Classification of Dis-
eases (ICD-10) or fifth edition of the Diagnostic and Statis-
tical Manual of Mental Disorders (DSM-5)]. Furthermore,
many studies that utilized the same classification system to
determine psychiatric diagnosis (e.g., DSM-5) used different
labels or categories in the associated report. Thus, in order to
simplify the interpretation, categories of diagnoses with small-
er samples were grouped into larger, more-inclusive classes
of disorders. For example, alcohol dependence, alcohol use,
and alcohol abuse were all included under the larger gener-
al category of alcohol abuse.

The psychiatric diagnoses for which prevalence was most
commonly reported were major depressive disorder (MDD)
and general anxiety disorder (GAD), in 17 (73.9%) and 10
(43.5%) of the 23 articles, respectively. Other anxiety disor-
ders and mood disorders were also well represented, while
relatively few articles reported on the prevalence of substance-
abuse disorders and psychotic disorders.

All of the 23 articles included in this literature review were
related to observational studies. Only two (8.7%) utilized a
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Search of four electronic databases yields a total of 4,474 articles
(2,378 from PubMed, 1,561 from PsycINFO, 328 from Ovid, 207 from Cochrane)

—

3,138 articles reviewed through title/abstract screening ‘

N

36 articles reviewed in full-text screening
(21 from PubMed, 11 from PsycINFO, 5 from Ovid, O from Cochrane)

1,336 duplicates removed ‘

3,102 articles excluded ‘

14 citations excluded
- Did not report prevalence of psychiatric

> comorbideties (n=7)
- Study sample included pediatric patients (n=4)
- Study was not in English (n=3)

22 citations underwent data extraction
(15 from PubMed, 3 from PsycINFO, 3 from Ovid, O from Cochrane)

N
.

1 citation excluded due to overlapping study sample ‘

2 citation included from hand-search ‘

23 citations included in review ‘

Fig. 1. Consort diagram of the systematic literature review process.

case-control study design to directly compare a sample of PWE
with healthy controls. Eighteen (78.3%) articles reported on
the prevalence of psychiatric comorbidities within a sample
of PWE with no comparison groups. Fifteen (65.2%) were
cross-sectional studies and three (13.0%) were database/epi-
demiological studies. Three (13.0%) articles compared psy-
chiatric comorbidities among different subtypes of epilepsy
based on matched-cohort studies. One of those three studies
compared the prevalence of psychiatric comorbidities between
psychogenic nonepileptic seizures (PNES) patients and PNES
with epilepsy.

Only 2 (8.7%) studies compared PWE with a control sam-
ple; there were no control samples in the other 23 (91.3%)
studies. Thus, the prevalence rates of psychiatric comorbid-
ities reported for all 23 studies were pooled, and then com-
pared with general population findings reported in the Na-
tional Comorbidity Survey Replication (NCS-R) and the
National Survey on Drug Use and Health (NSDUH).**

Bibliometric analysis
The 23 articles were all published during an 11-year period
(from 2008 to 2019). The publication frequency was highest
in 2008, 2014, 2017, 2018, and 2019, when three articles were
published each year.

The 23 articles were published in 12 peer-review journals.
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Nine (39.1%) of the articles were published in Epilepsy & Be-
havior, followed by three (13.0%) in Epilepsia and two (8.7%)
in Seizure.

The 23 studies were conducted in 14 different countries.
Fig. 2 shows the geographic distribution of the included studies.

Quality analysis

A modified Newcastle Ottawa Scale (NOS) was used to as-
sess the quality of nonrandomized studies in three catego-
ries: 1) the selection of the study group, 2) the comparability
of the study group, and 3) the ascertainment of the outcome
of interest." Two authors independently reviewed the includ-
ed studies and assigned NOS scores. Any articles that were
assigned scores by the two authors that differed by more than
1 point were discussed by them to resolve the conflict.

The NOS scores for each article are listed in Table 2. The
maximum score on the modified NOS is 13 points, and the
average score across the 23 articles was 9.0 points. The most
points were lost for sampling strategy, since many studies only
includied samples for a specific epilepsy subtype. Points were
also lost for the method of epilepsy diagnosis, since many
studies did not verify the diagnosis using EEG.



Table 1. Study characteristics
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n Study design Epilepsy types Methods of epilepsy diagnosis Methods of psychiatric diagnosis
linical i - it
, Drug-resistant focal Confirmed with EEG, MRl and PET  ~1ructured clinical interview with two
Jansen et al.’® 87 Cross-sectional enilens (met ILAE criteria) psychiatrists based on MINI (met
PrCpsY DSM-IV criteria)
Datab
Pateletal” 397440 D20 NIS database (ICD-9) NIS database (ICD-9)
epidemiological
Nogueira et al."® 144 Cross-sectional ~ MTLE Medical records (met ILAE criteria) SCID-I (met DSM-IV criteria)
Vujisic et al.” 70 Cross-sectional — N/A Supported by EEG (met ILAE criteria) ~ HAM-D and HAM-A
Database/ Finnish Hospital Discharge Register Finnish Hospital Discharge Register
Clarke et al.® 208 enidemiological N/A (according to ICD-8, ICD-9, or ICD-10  (according to ICD-8, ICD-9, or ICD-10
P 9 depending on time of diagnosis) depending on time of diagnosis)
Akanuma et al.” 157 Cross-section IGE Confirmed with EEG (met ILAE criteria) Medical records (ICD-10)
MINI 6.0 (met DSM-IV and ICD-10
Amruth et al.? 80 Case-control N/A Medical records (met ILAE criteria) criteria) (me an
. L . MINI for current axis-| psychiatric
Medical d (pre-existing d
Labudda et al.® 42 Matched cohort  Epilepsy with PNES rzal;: bre::rex(p;;f;;zg ilelaicr:l(;&isst] disorders (met DSM-IV criteria) and
Y P prieptolog SCID for personality disorders (ICD-10)
Focal epilepsy .
Beck D | t d Beck
Balibey et al.* 41 Cross-sectional (temporal vs. Met ILAE criteria N . epression fnventory and ec
Anxiety Inventory
extratemporal)
Current diagnosis of epilepsy requirin SCID for current and past mood
Kanner et al.® 188 Cross-sectional ~ N/A g . priepsy requinng disorders and MINI for the rest (met
treatment with AED .
DSM-IV criteria)
Pati ini MINI
Kwon et al.?® 150 Cross-sectional ~ N/A Met ILAE criteria atients we‘re a.dmlmstered (met
DSM-IV criteria)
G | d Structured hiatric intervi d
ggﬁ;e\;? an 25 Cross-sectional  Refractory TLE TLE diagnosis with EEG and MRI '\;lL:’i“u“rszg]c atric interviewan
Database/ ) . . ) . )
Bakken et al.® 33,571 T N/A Norwegian Patient Register (ICD-10)  Norwegian Patient Register (ICD-10)
epidemiological
IGE fi fi ith MRI and EE
Ertekin et al.® 56 Case-control GE and refractory - Con |rm.ed ‘_Nlt el B35 (st SCID (met DSM-IV criteria)
TLE ILAE criteria)
Chandrasekh PHQ-12 administered DSM-IV
andraseknaran 150 Cross-sectional ~ NJA Met ILAE criteria o administered (uses
etal® criteria)
Wiglusz et al.™ 96 Cross-sectional ~ NJA Met ILAE criteria SCID-I (met DSM-IV criteria)
. . Confirmation with EEG, MRI, or CT Computerized structured diagnostic
Mclaughlin et al.* 64 Cross-sectional  N/A
craughtin €ta foss-sectiona f (met ILAE criteria) interview (ICD-10 and DSM-IV criteria)
Di .
Rashid et al.** 217 Cross-sectional ~ NJA |agnos.ed an(?l feeening reatmentat
outpatient clinic
24-h ideo EEG di t SCID-I and SCID-II (met DSM-IV
Salinsky et al.** 70 Matched cohort  TBI our Vl_ éo ) recording (me ) .an (me
ILAE classification) criteria)
Checked b logist and clinical
Gandy et al.*® 147 Cross-sectional ~ N/A ece y-ne-uro SuEL e c‘ml-ca MINI (met DSM-IV criteria)
nurse specialist (met ILAE criteria)
Mula et al* 143 Cross-sectional ~ NJA Met ILAE criteria MINI (met DSM-IV criteria)
Araujo Filh fi ith MRI EE
de Aradjo filho 372 Matched cohort  TLE-MTS and e COnimed with MRIand EEG (met o\ ot by criteria)
etal®’ ILAE criteria)
Confirmed with MRI and EEG (met
de Oliveira et al.® 73 Cross-sectional  TLE on |rm.e \,Nl an (me MINI (met DSM-IV criteria)
ILAE criteria)

AED: antiepileptic drug, DSM: Diagnostic and Statistical Manual of Mental Disorders, HAM-A: Hamilton Anxiety Rating Scale, HAM-D: Hamilton De-
pression Rating Scale, ICD: International Classification of Diseases, IGE: idiopathic generalized epilepsy, ILAE: International League Against Epilepsy,
JME: juvenile myoclonic epilepsy, MINI: Mini International Neuropsychiatric Interview, MTLE: mesial temporal lobe epilepsy, MTS: mesial temporal
sclerosis, NIS: National Inpatient Sample, PHQ: Patient Health Questionnaire, PNES: psychogenic nonepileptic seizures, SCID-I: Structured Clinical In-
terview for DSM-IV, SCID-II: Structured Clinical Interview for DSM-5, TBI: traumatic brain injury, TLE: temporal lobe epilepsy.
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Fig. 2. Geographical distribution of the included studies: Brazil (n=4, 17.4%), USA (n=3, 13.0%), India (n=3, 13.0%), Turkey (n=2, 8.7%), Italy (n=1,
4.3%), Australia (n=2, 8.7%), Finland (n=1, 4.3%), South Korea (n=1, 4.3%), Poland (n=1, 4.3%), Norway (n=1, 4.3%), Montenegro (n=1, 4.3%), UK
(n=1, 4.3%), France (n=1, 4.3%), and Germany (n=1, 4.3%).

Table 2. Scores on the modified NOS
Sampling strategy  Epilepsy diagnosis Psychiatric diagnosis  Statistical test ~ Sample size  Total NOS

Jansen et al.'® 1 3 3 1 1 9
Patel et al.” 2 1 1 1 1 6
Nogueira et al.’® 1 2 3 1 1 8
Vujisic et al.” 3 3 2 1 0 9
Clarke et al.® 4 1 1 1 1 8
Akanuma et al.?' 3 3 3 1 1 1
Amruth et al.* 3 2 3 1 1 10
Labudda et al. 1 1 3 1 1 7
Balibey et al.* 2 2 2 1 1 8
Kanner et al.®® 3 1 3 1 1 9
Kwon et al.®® 3 2 3 1 0 9
Gongalves and Cendes?’ 1 3 3 1 1 9
Bakken et al.® 4 1 1 1 1 8
Ertekin et al.?® 3 3 3 1 1 1
Chandrasekharan et al.* 3 2 2 1 1 9
Wiglusz et al.”! 3 2 3 1 1 10
McLaughlin et al.*? 1 3 3 1 1 9
Rashid et al.* 3 1 3 1 1

Salinsky et al.3* 3 3 3 1 1 11
Gandy et al.*® 3 2 3 1 1 10
Mula et al.* 3 2 3 1 1 10
de Araujo Filho et al.¥ 1 3 3 1 1 9
de Oliveira et al.*® 1 3 3 1 1 9
Average 24 2.1 2.6 1.0 09 9.0

NOS: Newcastle Ottawa Scale.
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RESULTS

The two studies that directly compared control samples (peo-
ple without epilepsy) with PWE both found that PWE had
a larger number of multiple psychiatric conditions.** Both
of these studies found that MDD was significantly more prev-
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obsessive-compulsive disorder (OCD) was significantly more
prevalent in PWE.”

Table 3 presents the pooled prevalence of psychiatric co-
morbidities in PWE as reported for the included studies. Mood
disorders and anxiety disorders were the most common psy-
chiatric comorbidities, with prevalence rates of 35.0% and

alent in PWE than controls.*»* One of the studies found that 25.6%, respectively. MDD was the most common mood dis-

Table 3. Pooled prevalence rates for the included articles

Anxiety disorders Mood disorders
GAD Panic ocD PTSD Total MDD  Dysthymia P fotal
disorder disorder
Jansen et al."® 103 12.6 2.3 3.4 - 12.6 - - -
Patel et al.” - - - - - 13.0 - - -
Nogueira et al."® 0.7 - - - 12.5 9.7 2.8 - 34.7
Vujisic et al." - - - - 21.42 32.85 - - -
Clarke et al.? - - - - - - - 1.9 -
Akanuma et al.” - - - - - - - - 13.4
Amruth et al.?? - 1.3 - - - 26.3 - - -
Labudda et al.? 7.1 7.2 23 16.7 405 48 7.1 - 38.1
Balibey et al.* - - - - 26.8 34.14 - - -
Kanner et al.® 10.6 2.1 2.7 - 14.9 16.5 2.7 - 16.5
Kwon et al.*® 17.3 - - - - 10.0 - - -
Gongalves and Cendes”’ - - - - - - 24 12 68
Bakken et al.?® - - - - - - - 1.5 -
Ertekin et al.?? 36 - 7.1 1.8 - 19.6 3.6 - -
Chandrasekharan et al.* - - - - - 63.3 - - -
Wiglusz et al.™ 2.1 13.5 - - 16.7 - - - -
Mclaughlin et al.* - - - - - 21.9 40.6 - -
Rashid et al.*® - - - - - 415 - - -
Salinsky et al.** - - - 35.0 349 33.0 - - 39.7
Gandy et al.*® 20.0 - 0.7 - 30.0 24.0 7.0 - 31.0
Mula et al.* - - - - - - - 1.9 -
de Araujo Filho et al.” 14.2 - 0.5 - 16.1 21.2 2.4 0.5 24.2
de Oliveira et al*® 21.9 9.6 1.0 425 21.9 2.7 9.6 493
Average 1.1 7.0 3.8 14.2 25.6 25.1 10.3 6.2 35.0
Substance-abuse disorders Psychotic disorders
Alcohol abuse Drug abuse Total Schizophrenia Psychosis Total

Jansen et al.'® - - - - - 8
Patel et al.” 8.7 7.8 - - 10.4 -
Clarke et al.? - - - 2.4 - 5.2
Akanuma et al.”' - - 0.6 13 - -
Amruth et al.” 25 - - - 25 25
Labudda et al.®? - - 24 - - -
Bakken et al.® 574 432 - 1.72 - 3.75
Ertekin et al.?® - - - - - 1.8
Salinsky et al.** - - 20.6 - - -
de Araujo Filho et al.*’ 0.5 - - - - 9.4
de Oliveira et al.*® - - - 1.4 4.1 55
Average 44 6.1 79 1.7 5.7 52

GAD: generalized anxiety disorder, MDD: major depressive disorder, OCD: obsessive-compulsive disorder, PTSD: post-traumatic stress disorder.
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order, with a prevalence of 24.2%. Post-traumatic stress dis-
order (PTSD) was the most common anxiety disorder, with
a prevalence of 14.2%, followed by GAD at 11.1%. Other re-
ported comorbidities included psychosis (5.7%), OCD (3.8%),
schizophrenia (1.7%), bipolar disorder (6.2%), and substance
abuse (7.9%). Although “psychosis” can be used clinically as
an umbrella term that includes diagnoses such as schizophre-
nia and bipolar disorder, it was considered a separate diagno-
sis in this study, which is consistent with the information in
the articles included in this review.

Fig. 3 compares the pooled prevalence rates with those re-
ported for the NCS-R, which was a survey-based study con-
ducted between 2001 and 2003 that used DSM-IV criteria
to gather data about the prevalence of mental health condi-
tions in 9,282 randomly selected participants.” This compar-
ison revealed that PWE had higher rates of anxiety, mood,
and psychotic disorders. Though the rates of psychiatric co-
morbidities were generally higher in PWE than in the gener-
al population, this trend was not observed for the combined
substance-abuse disorders. However, the separate prevalence
rates for drug abuse and alcohol abuse were higher in PWE.

Differences between inpatient and outpatient settings
The reported prevalence of psychiatric comorbidity in PWE
can vary depending on the patient setting. For the purpose
of this analysis, the patient settings were separated into in-
patient and outpatient settings. One (4.3%) article was ex-
cluded from this analysis, as it combined patients from the
inpatient and outpatient settings,”® while another (4.3%) ar-
ticle was excluded for not reporting whether the subjects were

21.7%) than in the outpatient group (n=16, 69.6%). This dif-
ference can be attributed to patients admitted for inpatient
care tending to exhibit symptomology that is more severe than
for those in outpatient/community settings.

Method of psychiatric diagnosis

The obtained prevalence rate can vary with the method used
to diagnose psychiatric conditions due to inherent variations
in the diagnostic criteria. The 23 articles included in this anal-
ysis were separated into 3 groups based on the method of
psychiatric diagnosis. The 16 (69.6%) articles that used clini-
cal interviews such as the MINT and SCID were placed into
an interview group, the 4 (17.4%) articles that used informa-
tion from sources such as medical records and hospital- or
population-based registries were placed into a data group,
and the 3 (13.0%) articles that utilized questionnaires such
as PHQ-9 were placed into a questionnaire group.

The prevalence rates for the interview group were most sim-
ilar to the overall prevalence rates (Table 3) due to the domi-
nance of articles utilizing clinical interviews. The prevalence
of MDD was highest in the questionnaire group (43.4%), fol-
lowed by 21.8% in the interview group and 13.0% in the data
group. Questionnaires such as PHQ-9 are designed to detect
symptoms of depression, and hence their use might increase
the detection sensitivity and so lead to a higher diagnostic
prevalence. In contrast, medical records and databases will
only include diagnoses that are observed and documented
in the clinical setting. The reported prevalence is dependent
on patients choosing to share their symptoms with clinicians,
and the prevalence might therefore be underreported in these

inpatients or outpatients.” The overall prevalence of psychi- data sets.
atric comorbidity was higher in the inpatient group (n=5,
345 1 Pooled prevalence rates ] NCS-R
247 242
19.1
14.2 . 13.4
7.2 68 68 c6 61 79 65
: 43
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Fig. 3. Comparisons of pooled prevalence rates with those from the NCS-R. GAD: generalized anxiety disorder, MDD: major depressive disorder,
NCS-R: National Comorbidity Survey Replication, OCD: obsessive-compulsive disorder, PTSD: post-traumatic stress disorder.
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Suicidality

One of the case-control studies found that suicidality was
significantly more common in PWE than in healthy and asth-
matic controls, and that suicidality increased significantly
with the seizure severity.” The pooled prevalence of suicidal-
ity, as reported for two studies, was 9.3%.'%** This rate is much
higher than that of 0.6% in the general US adult population
as reported in the 2017 NSDUH by the Substance Abuse and
Mental Health Services Administration.*

Multiple psychiatric comorbidities

Nine (39.1%) of the 23 studies had diagnosed multiple psy-
chiatric comorbidities,'®***>#728313537 Six (66.7%) of the nine
articles reported on comorbidity of anxiety disorders and
mood disorders in PWE, four reported on the prevalence of
mixed anxiety disorder and MDD, with a pooled prevalence
of 20.5%,'**?”% and one reported the prevalence of mixed
GAD and MDD to be 7.3% in patients with temporal lobe
epilepsy (TLE).” One study found that 8.3% of PWE with
panic disorder had comorbid MDD,” while another found
that 1.0% of PWE had both substance-abuse and psychotic
disorders.”

Psychiatric comorbidities in epilepsy subtypes

TLE was associated with higher levels of psychiatric comor-
bidity. Two (8.7%) of the 23 studies compared the prevalence
of psychiatric comorbidities between TLE and extratempo-
ral lobe epilepsy (ETLE).'*” Both of these studies found that
anxiety was more common in TLE than ETLE, at 37.3% and
14.85%, respectively. One of the two studies found that de-
pression was more common in TLE, at 53.8%, compared with
25% in ETLE.” Another study compared TLE with idiopathic
generalized epilepsy (IGE), and found that the rate of axis-I
psychiatric disorders was significantly higher in TLE (75.9%)
than in IGE (48.1%).” One study found that psychotic dis-
orders were significant more common in TLE patients with
mesial temporal sclerosis than in those with juvenile myo-
clonic epilepsy.”

Regarding seizure types, two studies found that depression
was more prevalent in partial seizures (37.2%) than general-
ized seizures (19.2%)."** Partial seizures include simple par-
tial seizures, complex partial seizures, and partial seizures
with secondary generalization.

Two studies examined differences between left and right
focal epilepsy, with both finding no correlation between lat-
eralization and the frequency of psychiatric comorbidities.'**”
One study compared psychiatric comorbidities in limbic and
extralimbic epilepsy, but found no difference between these
two groups.'
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Treatment response

A positive treatment response, such as epilepsy being well
controlled through pharmaceutical management, was asso-
ciated with lower levels of psychiatric comorbidity in PWE.
Four (17.4%) of the 23 studies compared the rate of psychi-
atric comorbidities between pharmacoresistant and treat-
ment-responsive epilepsy. Two of these four articles reported
on the prevalence of depression in PWE. MDD was diagnosed
in an average of 54.0% of PWE with uncontrolled epilepsy
and 12.5% of PWE with controlled epilepsy.'*** The other two
studies investigated the prevalence of comorbid mental dis-
orders, and found that a comorbid mental disorder was pres-
ent in 46.9% of patients with uncontrolled epilepsy and 26.5%
of those with controlled epilepsy.'**' One article reported on
the prevalence of mixed anxiety and mood disorder symp-
toms: 75% of patients with uncontrolled epilepsy and 25%
patients with controlled epilepsy had comorbid anxiety and
mood disorders."®

DISCUSSION

This systematic literature review applied rigorous methods
to identify original research articles on the determination of
psychiatric comorbidity. The findings support the previous
literature showing a relatively high prevalence of mental health
comorbidity in PWE. Two studies that directly compared sam-
ples of PWE with healthy controls found a significantly higher
prevalence of psychiatric diagnoses in PWE.>>” Comparing
the pooled review study sample rates with large US nation-
ally representative general population samples**
that PWE experience disproportionally higher rates of near-
ly all psychiatric comorbidities. More data were available on

revealed

anxiety disorders and mood disorders than other types of
psychiatric disorders identified in this literature review. These
findings also highlight the need for research into other types
of psychiatric comorbidities in PWE, including psychotic and
bipolar disorders.

Our review found that mood and anxiety disorders are the
most common psychiatric comorbidities in PWE: approxi-
mately one in three PWE has a mood disorder and approxi-
mately one in four has an anxiety disorder. With respect to
specific psychiatric conditions, MDD is seen in nearly one-
quarter of PWE and PTSD is seen in more than 14% of them.
Psychotic spectrum conditions, such as schizophrenia (1.8%
of PWE) and bipolar disorder (6.8% of PWE), are far less com-
mon than mood and anxiety conditions.

Substance abuse was present in just under 8% of the PWE
included in this review. However, these findings must be in-
terpreted in the context of the relatively small samples in the
included studies. There are also potentially confounding is-
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sues when interpreting the findings. For example, two large-
scale studies of drug abuse and alcohol abuse did not produce
information about substance-abuse disorders as a larger cat-
egory."”?® Furthermore, two of the three studies of substance-
abuse disorders applied a restricted sampling strategy, with
one focusing on IGE patients and the other focusing on pa-
tients with PNES and epilepsy.*"* These characteristics may
have introduced bias into our pooled prevalence rates.
Some previously systematic reviews have also pooled the

prevalence rates of psychosis,* depression,***

and anxiety*
in PWE. It is difficult to perform direct comparisons between
such studies due to methodological differences in the ana-
lyzed electronic databases, diagnostic terminologies, and sta-
tistical analyses. However, the pooled prevalence rates found
in the present study were consistent with those reported in
other reviews.

With respect to predictors of comorbidity in the context
of specific epilepsy types, our review suggests that patients
with TLE have higher rates of psychiatric comorbidities than
do patients with ETLE.*** Similarly, multiple studies have
found that the prevalence of psychiatric comorbidities is high-
er in focal than generalized epilepsy.” There is less data avail-
able for other possible anatomic associations, such as lateral-
ization and limbic/extralimbic epilepsy. The literature contains
inconsistent information about whether or not epilepsy lat-
eralization affects psychiatric comorbidities,”*® and so addi-
tional studies with larger samples are needed to provide more
detailed anatomical information. Clarifying the relationship
between anatomy and pathophysiology will yield prognostic
information for guiding clinical care and optimizing epilep-
Sy management.

The present finding that treatment-resistant epilepsy is
associated with increased risks of MDD and anxiety disorder
is consistent with the previous literature.*”” However, this does
not explain whether uncontrolled seizures cause psychiatric
symptoms or whether there is a shared underlying neuro-
physiology that causes both intractable epilepsy and psychi-
atric disorders. Some studies have found that patients with
a psychiatric diagnosis are more likely to develop epilepsy,
which supports the existence of a common pathology.**** How-
ever, there is need for specific investigations into the relation-
ship between intractable epilepsy and psychiatric conditions.

Finally, the relatively overall high prevalence of psychiatric
comorbidity in PWE identified in this review underscores
the importance of supporting clinicians who provide epilepsy
care to patients with neuropsychiatric symptoms. A recent
report from the Task Force on Education of the ILAE Com-
mission on Neuropsychiatry surveyed clinicians from 36
countries about critical areas for skills improvement and their
preferred educational format for improving these skills.* The
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sampled clinicians prioritized screening for neuropsychiat-
ric conditions and receiving education on managing specific
scenarios. The findings of the present review suggest that vali-
dated screening tools such as the Neurological Disorders De-
pression Inventory for Epilepsy® should be included in the
training curriculum for epilepsy care, while information and
care referral resources for other relatively common conditions
such as PTSD and substance-abuse disorders should be read-
ily available to neurology specialists who treat PWE.

Limitations

As with any literature review, the present analysis was sub-
ject to limitations that impact its generalizability and inter-
pretation. This study only assessed articles written in English,
and so the geographic distribution may have been biased to-
ward English-speaking countries. Moreover, high variability
was present in the type of PWE samples among the 23 stud-
ies, with some articles only reporting on TLE and other arti-
cles including analyses of large amounts of aggregated data
that included all PWE. This was the source of the greatest
variability among the studies, as evidenced by the variance in
the modified-NOS scores. Furthermore, there were huge dif-
ferences in the sample size, which ranged from 25 to 397,440
across the 23 studies. Unfortunately, there is no ideal statis-
tical approach for balancing the effects of such a large varia-
tion in sample sizes across the included studies, which were
performed in different locations, at different times, and us-
ing diverse tools for determining diagnoses. This could have
resulted in studies that included small samples of specific
types of epilepsy or other biasing factors disproportionately
influencing the pooled prevalence rates. The pooled preva-
lence rates were also compared with those for the general
population from US representative surveys. Furthermore,
this review only included studies reported on between 2008
and 2018. The original database search was completed in
mid-2019, and we chose to focus on the most recent decade
in order to ensure that the included studies would have the
greatest impact on current clinical care. The exclusion of orig-
inal research published prior to 2008 or after 2018 therefore
represents another potential limitation. Another database
search was completed early in 2020 in order to identify re-
cent studies that may have been prematurely excluded from
our review. Although two articles were identified, they did
not describe how epilepsy was diagnosed, and they might
not have met our inclusion criteria.’** In the future, larger
systematic literature reviews that include a wider range of
publication years, more diverse samples, and studies with
more consistent diagnostic evaluations could provide a better
understanding of the prevalence of psychiatric comorbidity
in PWE. Finally, this study performed a qualitative analysis,



and thus might not have been able to identify gaps in clini-
cal care. However, we hope that our results will be informa-
tive to future meta-analyses on this topic.

CONCLUSIONS

This systematic literature review has revealed that the prev-
alence of mental health comorbidities is relatively high in
PWE. Mood and anxiety disorders are the most common
comorbidities, while psychotic spectrum conditions such as
schizophrenia and bipolar disorder are much rarer. The prev-
alence of psychiatric diagnoses in PWE may differ with epi-
lepsy type and treatment response. These findings suggest
that screening tools for depression and anxiety should be in-
cluded as part of the training for epilepsy care, while resourc-
es for other relatively common conditions such as PTSD and
substance-abuse disorders should be readily available to neu-
rology specialists who treat PWE.
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