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1. Introduction

Patients with epilepsy (PWE) suffer from depression and
anxiety more than the general population.1 Psychiatric disease
is particularly prevalent among patients with localization-related
epilepsy (LRE) of temporal or frontal lobe origin,2,3 and depression

and anxiety are more common in patients whose epilepsy is poorly
controlled and experience at least one seizure per month.4,5 The
relationship between psychiatric illness and epilepsy is complex
and bidirectional.6–11 Stress, anxiety and depression are closely
linked in the general population,12 and these psychiatric symp-
toms frequently coexist in PWE as well.13

Identifying barriers to epilepsy care is an active area of research
in light of recent attempts to establish standards of epilepsy
management.14,15 Racial minorities and the uninsured have worse
access to epilepsy care, as assessed by measures such as
compliance and prescriptions filled for new anti-epileptic drugs
(AEDs).16,17 These populations are also less likely to undergo
resective surgery for drug resistant epilepsy18 despite recommen-
dations to consider surgery in all patients who have failed 2
AEDs.19

Although psychiatric disorders are common among drug
resistant LRE patients, no study to date has examined how
comorbid anxiety and depression affect these patients’ epilepsy
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A B S T R A C T

Purpose: Epilepsy patients have a significantly higher rate of anxiety and depression than the general

population, and psychiatric disease is particularly prevalent among drug resistant epilepsy patients.

Symptoms of anxiety and depression might serve as a barrier to appropriate epilepsy care.

The aim of this study was to determine if drug resistant epilepsy patients with symptoms of anxiety

and/or depression receive different epilepsy management than controls.

Method: We identified 83 patients with drug resistant focal epilepsy seen at the Penn Epilepsy Center.

Upon enrollment, all patients completed 3 self-report scales and a neuropsychiatric inventory and were

grouped into those with symptoms of anxiety and/or depression and controls. Each patient’s medical

records were retrospectively reviewed for 1–2 years, and objective measures of outpatient and inpatient

epilepsy management were assessed.

Results: At baseline, 53% (n = 43) of patients screened positive for symptoms of anxiety and/or

depression. The remaining 47% (n = 38) served as controls. Patients with anxiety and/or depression

symptoms had more missed outpatient visits per year compared to controls (median 0.84 vs. 0.48,

p = 0.02). Patients with symptoms of both anxiety and depression were more likely to undergo an

inpatient admission or procedure (56% vs. 24%, p = 0.02).

Conclusion: For most measures of epilepsy management, symptoms of anxiety and/or depression do not

alter epilepsy care; however, drug resistant epilepsy patients with anxiety and/or depression symptoms

may be more likely to miss outpatient appointments, and those with the highest burden of psychiatric

symptoms may be admitted more frequently for inpatient services compared to controls.

� 2013 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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care. We hypothesized that patients with symptoms of anxiety
and/or depression receive substandard epilepsy care, since these
patients may be more likely to avoid new therapies and invasive
testing. We tested this hypothesis using a cohort of patients with
active symptoms of anxiety and/or depression to determine if their
outpatient and inpatient management differed from epilepsy
controls without anxiety and/or depression.

2. Methods

2.1. Subjects

Subjects were recruited from the Epilepsy Center at the
University of Pennsylvania. Patients had been previously enrolled
in the ASERT trial, ‘‘Assessment of Suicidality in Epilepsy: Rating
Tools (ASERT)’’.20 Inclusion criteria for enrollment were (1)
diagnosis of partial epilepsy for at least 2 years; (2) experiencing
at least 1 seizure per month; and (3) receiving 1–3 AEDs. Patients
with psychogenic non-epileptic seizures and those carrying a
diagnosis of a major psychotic disorder were excluded. Partici-
pants signed an informed consent form approved by the
Institutional Review Board. For each subject, we assessed age,
gender, ethnicity, employment, education, and whether they were
followed by an attending neurologist vs. a resident or nurse
practitioner. We also recorded seizure characteristics, including
duration of epilepsy, number of seizures per month, and presence
of convulsions.

2.2. Assessment of anxiety and depression symptoms

At ASERT enrollment (baseline), participants completed a set of
psychiatric questionnaires, including the Beck Depression Inven-
tory-II (BDI-II), the Neurologic Disorders Depression Inventory-
Epilepsy (NDDI-E), and the Patient Health Questionnaire-General-
ized Anxiety Disorder 7 (PHQ-GAD 7). The BDI-II is a widely used
self-report depression screen21 that has been validated to screen
for major depressive disorder (MDD) in PWE who score above 15.22

The NDDI-E was developed to screen for depression among PWE
and predicts MDD at a score >15.23 Although to date, no anxiety
questionnaires have been developed specifically for PWE,24 the
PHQ-GAD 7 has been used to screen for GAD and other anxiety
disorders in primary care settings in patients scoring a 10 or
above.25 In addition to self-report measures, patients were also
evaluated for active psychiatric disorders using the Mini Interna-
tional Neuropsychiatric Interview (MINI) 5.5.0 (Version 2), which
has good correlation to the Structured Clinical Interview for DSM-
IV Axis I Disorders, the gold standard for identifying a comorbid
mood disorder in PWE.26

Patients were categorized as having symptoms of depression if
they had a DSM-IV diagnosis on the MINI or scored above a 15 on
the BDI-II or NDDI-E. Patients were considered to have symptoms
of anxiety if they had a DSM-IV diagnosis on the MINI or scored a 10
or greater on the PHQ-GAD 7.

None of the subjects had psychiatric illnesses severe enough to
require admissions for their psychiatric diagnoses or housing in a
psychiatric facility. Patients’ anxiety and depression were man-
aged primarily by their neurologist at the Epilepsy Center at the
University of Pennsylvania. A minority of patients were referred to
or seen by outpatient psychiatrists or psychologists.

2.3. Assessment of epilepsy management

Patients’ medical records were retrospectively reviewed start-
ing from the time of their enrollment in the ASERT study until
August 2012. Records were no longer reviewed after a patient
stopped receiving care at the Penn Epilepsy Center. Information

about patients’ epilepsy management was obtained mostly from
their outpatient neurology notes.

Epilepsy management was divided into three categories:
outpatient medical management, inpatient management, and
patient adherence. Measures of outpatient medical management
included number of adjustments to AED doses, starting or stopping
an AED, and changes in dose or type of rescue medications or
benzodiazepines. Measures of inpatient management were admis-
sions to the epilepsy monitoring unit (EMU) for purposes of
epilepsy diagnosis or surgical work-up, placement of a vagus nerve
stimulator (VNS), and resective surgery. Measures of poor patient
adherence included number of missed outpatient appointments
and missed labs or imaging (i.e. labs or imaging were ordered for
the patient but never completed). Whether or not patients
achieved seizure freedom, as defined as the absence of seizures
for >6 months, was also noted as a clinical outcome.

2.4. Group comparisons and statistical analysis

Since records were retrospectively reviewed for different
lengths of time depending on their ASERT enrollment date,
management events for a particular patient were divided by the
total number of years that patient had been followed, in order to
standardize outcome measures across patients. Outcome mea-
sures of epilepsy management were assessed in controls compared
to patients with reported symptoms of anxiety and/or depression
at enrollment. The main comparison was between controls and
patients with symptoms of depression and/or anxiety, but in a
secondary analysis, comparisons were conducted between con-
trols, patients with only symptoms of depression or anxiety, and
patients with symptoms of both depression and anxiety.

Group comparisons were calculated using parametric and non-
parametric tests, and linear regression models were constructed to
determine independent associations with each outcome measure.

3. Results

3.1. Baseline subject characteristics

Eighty-three participants were initially consented to partici-
pate, and 81 responded to all psychiatric questionnaires. At
baseline, 53% (n = 43) of patients had either a diagnosis of anxiety
or depression on the MINI (n = 23) and/or screened positive on any
of the three screens (n = 20), and 47% (n = 38) of patients did not
screen positive on any psychiatric screen or the MINI and served as
controls.

Table 1 shows that patients with anxiety and/or depression
symptoms were comparable with controls for all demographic
variables and epilepsy history. Table 1 also outlines patients’ mean
scores on the three anxiety and depression screens and the
percentage of patients diagnosed with depression or anxiety on the
MINI.

3.2. Epilepsy management

The median length of time a patient’s chart was reviewed was
19 months, with an interquartile range of 17–22 months. Table 1
compares epilepsy management and clinical outcomes in patients
with symptoms of anxiety and/or depression vs. controls. For
outpatient epilepsy management, patients with symptoms of
anxiety and/or depression had similar numbers of AED changes per
year as controls. The percentage achieving seizure freedom was
similar in anxious and/or depressed patients and controls. In
comparing measures of adherence, patients with depression and/
or anxiety had a greater median number of missed outpatient visits
per year than controls (0.84 vs. 0.48, p = 0.02). This effect remained
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