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Summary

Objective—Using a hypothesis driven approach, subcortical and cortical regions implicated in
anxiety disorders in the general population were examined in children with recent-onset epilepsy
with versus without anxiety compared to controls. This study reports frequency of anxiety
disorders while examining familial, clinical and demographic variables associated with anxiety in
children with epilepsy.

Method—~Participants included 88 children with epilepsy aged 8-18 years; 25 with a current
anxiety disorder and 63 children with epilepsy no current anxiety disorder. 49 controls without
anxiety disorders were included. T1 volumetric MRI scans were collected; subcortical volumes
and cortical thickness were computed using the FreeSurfer image analysis suite. Analyses focused
on adjusted measures of subcortical volumes and cortical thickness.

Results—Relative to controls, larger left amygdala volumes were found in the Epilepsy Anxiety
group compared to the Epilepsy No Anxiety group (p = 0.027). In the hippocampus there were no
significant differences between groups. Examination of cortical thickness demonstrated that the
Epilepsy Anxiety group showed thinning in left medial orbitofrontal (p=0.001), right lateral
orbitofrontal (p=0.017), and right frontal pole (p=0.009). There were no differences between
groups in age, sex, 1Q, age of onset, medications, or duration of epilepsy. There were more family
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members with a history of anxiety disorders in the Epilepsy Anxiety group compared to the
Epilepsy No Anxiety group (p=0.005).

Significance—Anxiety is a common psychiatric comorbidity in children with recent-onset
epilepsy with volumetric enlargement of the amygdala and thinner cortex in orbital and other
regions of prefrontal cortex, suggesting structural abnormalities in brain regions that are part of the
dysfunctional networks reported in individuals with anxiety disorders in the general population.
These findings are evident early in the course of epilepsy, are not related to chronicity of seizures,
and may be linked to a family history of anxiety and depressive disorders.
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Introduction

While anxiety disorders are known to be common in children with epilepsy,1=° there is little
understanding of the distribution of the specific types of anxiety disorders or their
neurobiological substrate.

Additionally, the contributions of familial factors and clinical epilepsy characteristics that
may impact the expression of anxiety have not been closely examined. It is important to
better understand the nature of risk factors associated with anxiety disorders in childhood
epilepsy particularly since general population studies have demonstrated that anxiety
disorders appear first in childhood and adolescence and persist over time. In fact, 75% of
adults with anxiety disorders report having had anxiety disorders in youth.® Notably in
epilepsy, adults have high rates of anxiety, depression, and suicide, indicating the potential
for long-term impact of anxiety initially presenting in childhood.”2

A spectrum of disorders is subsumed under the diagnosis of anxiety disorders (e.g.,
generalized anxiety, social phobia, separation anxiety, and specific phobia). In the general
population, it is increasingly understood that anxiety disorders occur at certain points in
childhood. For example, specific phobias appear first at age 6, social phobia at age 8, and
panic disorder often not until late adolescence or early adulthood.1? In terms of frequency in
adolescence, the anxiety disorder with the highest lifetime prevalence rate is specific phobia
(19%) with social phobia (9%) and separation anxiety (8%) coming in at a close second and
third.10 Although anxiety disorders in childhood epilepsy are common, ranging from 13% to
48% across several studies, 1~ there has been very little characterization of the distribution
of specific anxiety disorders represented in children with epilepsy, especially using
contemporary diagnostic procedures. It is important to identify anxiety disorders that are
common in childhood epilepsy in order to specify best practices for screening and treatment
options. The first aim of this study is to characterize the most common types of anxiety
disorders based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-1V)1 present in children at or near the diagnosis of epilepsy.

The etiology underlying anxiety disorders in epilepsy has been controversial ranging from
psychosocial to biological to familial (aggregation). The psychosocial view holds that
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seizures are unpredictable, frightening and thus a potentially significant factor precipitating
anxiety.12 The biological view has been understudied, and there are a limited number of
imaging studies of anxiety in children with epilepsy. In children with chronic focal seizures,
Daley et al.13 reported children with depression and/or an anxiety disorder had significantly
larger left amygdala volumes. Importantly, in the general literature including the pediatric,
adult, and animal literature, the amygdala has been implicated in playing a critical role in the
development of anxiety disorders.1# 15 The amygdala mediates increases in arousal and
begins, primarily via central nucleus outputs, the cascade of neural, endocrine, and
behavioral components of a fear response. Additionally, connections between prefrontal
cortices and the amygdala play a role in the alert and fear response system. The
hippocampus is thought to process contextual information about the feared stimulus or
situation, while anterior orbitofrontal cortex has been shown to be involved in processing
and regulating ongoing emotion, as well as determining an executive response based on the
environmental requirements.18 When this system goes awry, contextual specificity of a
threatening stimulus and/or appropriate regulation to the perceived threat is lost causing a
misinterpretation of danger and an inappropriate or exaggerated fear response.}”: 18 As a
result of aberrant communication between these cortical and subcortical regions, the system
interprets and responds as if danger were present, and this over response in the system has
been implicated in anxiogenesis.18 Notably, the brain regions implicated in the fear response
system have not been examined in children with epilepsy with anxiety disorders. The second
aim of this study is to examine the critical neuroanatomical regions reviewed above in this
distributed fear system in children with recent-onset epilepsy.

Third, a growing body of literature suggests that familial or genetic factors may be related to
cognitive and behavioral comorbidities of childhood epilepsy.1%-21 In the general
population, parental psychiatric history plays an important role in the expression of
psychopathology in offspring.22 A number of family aggregation studies have implicated a
close relationship between depressive and anxiety disorders in parents and subsequent
expression of anxiety disorders in offspring,23: 24 but this has not been examined in pediatric
epilepsy. The third aim of this study is to provide preliminary information regarding the link
between first-degree relatives with depression and/or anxiety and anxiety in children with

epilepsy.

Fourth, there are number of epilepsy-related factors that have been linked to mood disorders
and anxiety in epilepsy. For example, antiepilepsy medications (AEDs) have been associated
with depression, irritability, and anxiety.25-27 More frequent seizures and a longer duration
of epilepsy have been inconsistently associated with an increased risk for depression.?8 The
final aim of this study is to examine the epilepsy variables that may be associated with
anxiety including age of onset, duration, number of AEDSs, seizure severity and epilepsy
syndrome.

In summary, to begin to elucidate factors involved with the expression of anxiety disorders
in children with recent-onset epilepsy, the purpose of this study is to investigate the
following: 1) to characterize the different types of anxiety disorders present in children with
epilepsy; 2) to utilize a hypothesis-driven network approach to examine anterior prefrontal
cortex and subcortical (amygdala and hippocampus) brain regions implicated in the general
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anxiety literature to play a critical role in the development of an anxiety disorder; 3) to
examine the role of family history of anxiety and depression; and 4) to identify clinical
epilepsy variables associated with anxiety disorders in epilepsy.

Study participants were aged 8-18 years including 49 healthy controls (27 females [55%];
M age = 13.22 [3.10]); and 88 children with recent-onset epilepsy (Table 1). All children
had a full scale 1Q above 70. Twenty-five children with epilepsy met the DSM-1V21 criteria
for a current anxiety disorder. The remaining 63 children with epilepsy did not meet criteria
for any diagnosis of anxiety. Inclusion criteria were a diagnosis of epilepsy within the past
12 months, no other developmental disabilities or neurological disorders, normal
neurological examinations and normal clinical imaging results. A board-certified pediatric
neurologist (blinded to interview data) confirmed that all participants had focal or
generalized seizures and provided independent confirmation of specific types of epilepsy
(i.e., Rolandic epilepsy, juvenile myoclonic epilepsy, childhood absence epilepsy, etc.).
Control participants were age- and gender-matched first-degree cousins of epilepsy
participants who presented with no history of seizures, current anxiety disorder, any initial
precipitating injuries (e.g., febrile convulsions), other developmental or neurological
disease, or loss of consciousness greater than 5 minutes. Five control participants were
diagnosed with a current anxiety disorder during the clinical interview and were not
included in subsequent analyses. Children and parents participated in a psychiatric
diagnostic interview; children underwent IQ testing and MRI.

First-degree cousins were used as controls rather than siblings or peer groups because: (i)
first-degree cousins are more genetically distant from participants with epilepsy and less
pre-disposed than siblings to shared genetic factors that may contribute to anomalies in brain
structure and cognition; (ii) a greater number of first-degree cousins were available than
siblings in the age range and (iii) the family link was anticipated to facilitate participant
recruitment and retention over time compared to peer controls.

Standard protocol approvals, registrations, and consents

Procedures

Research approval was obtained from the Health Sciences Institutional Review Board at the
University of Wisconsin School of Medicine and Public Health. Written informed consent
was obtained from parents or legal guardians of participating youth, written informed
consent was obtained from participants age 18, and written informed assent was obtained
from participants age 8-17. All pertinent medical records were obtained after signed release
of information was obtained.

Psychiatric diagnostic interview—Each child and parent participated in an
independent semi-structured interview using the Kiddie—Schedule for Affective Disorders
and Schizophrenia—Present and Lifetime Version (K-SADS) by a trained research assistant
or three PhD psychologists (including JEJ and DCJ). A consensus diagnosis was reached
when parent and child interviews were conducted by different interviewers. Additionally,
interviews were recorded and randomly selected for review to insure inter-rater reliability.
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Post-traumatic stress disorder (PTSD) and obsessive compulsive disorder (OCD) were not
included as anxiety disorders as recent classification systems (DSM-V and International
Classification of Disease [ICD-10]) currently place both of these disorders in separate
categories due to research indicating that these disorders have core clinical features that are
distinct from other anxiety disorders.30-32 There were 3 children with OCD and 1 child with
PTSD, and these children were excluded in the analyses. Additionally, due to the highly
comorbid nature of anxiety disorders, children with other comorbid diagnoses (i.e. ADHD
and depression) were not excluded from this study.10

Family history of anxiety and depression in first degree relatives (parents and siblings) was
based on self-report by the parent who participated in the KSADS interview. Family
members were included only if they received treatment for the disorders. No determination
of the different types of anxiety or depression was made.

Measures of Cognition and Seizure Severity—Full-scale 1Q (FSIQ) was obtained
using the 4 subtest Wechsler Abbreviated Scale of Intelligence (WASI).33 The children’s
Liverpool Seizure Severity Scale is a parent completed questionnaire, developed to measure
seizure severity in children with epilepsy.3* Higher scores reflect greater seizure severity.

Imaging Protocol—Images were obtained on a 1.5 T GE Signa MRI scanner (GE
Healthcare, Waukesha, WI, U.S.A.). Sequences acquired for each participant included (1)
T1-weighted, three-dimensional spoiled gradient recall (SPGR) acquired with the following
parameters: TE =5 ms, TR = 24 ms, flip angle = 40 degrees, NEX = 1, slice thickness = 1.5
mm, slices = 124, plane = coronal, FOV =200 mm, matrix = 256 x 256; (2) proton density
(PD); and (3) To-weighted images acquired with the following parameters: TE = 36 ms (for
PD) or 96 ms (for Ty), TR = 3,000 ms, NEX = 1, slice thickness = 3.0 mm, slices = 64, slice
plane = coronal, FOV = 200 mm, matrix = 256 x 256. Images were transferred to a Mac
OSX computer for processing with the FreeSurfer image analysis suite, a set of software
tools for the study of cortical and subcortical anatomy which is documented and freely
available for download online (http://surfer.nmr.mgh.harvard.edu). A brief technical
presentation of these procedures is presented in Dabbs et al.3°

Data Reduction and Analyses

Demographic and clinical characteristics were assessed using t- and chi-square tests. To
control for effects of age, sex, and intracranial volume (ICV), these variables were regressed
on left and right amygdala and hippocampal subcortical brain volumes to produce
standardized age/sex/ICV-residualized volumes for each participant. Similarly, cortical
thickness residual values were computed controlling for age, sex, and global cortical
thickness for the cortical regions of interest (ROI). Finally, standardized mean control group
residuals for each subcortical volume and cortical thickness ROI were subtracted from the
respective residual value for each participant with epilepsy. Each difference score thus
represents deviation from the control mean. Hypothesized regions of interest implicated in
the fear response system included the amygdala and hippocampus, and volume differences
between patient groups (anxious vs. nonanxious) were assessed using t-tests. Cortical
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thickness values in left and right prefrontal regions of interest were compared across the
epilepsy groups in a similar fashion.

To control for Type | error due to multiple statistical comparisons we used 2 approaches:
one theoretical, the other analytical. From a theoretical perspective, we limited our analysis
to regions of interest we hypothesized, based on existing studies, would be associated with
anxiety. Limiting our analyses to bilateral amygdala and hippocampal volumes and cortical
thickness in bilateral anterior prefrontal cortex (5%2 = 10 ROI’s total), all of which have
been associated with anxiety and/or negative affect in general, focused our investigation and
decreased the possibility of family-wise error. Second, from an analytical perspective, we
cut the number of pairwise comparisons from 30 to 10 by examining how children with
epilepsy both with and without anxiety differ in subcortical volumes/cortical thickness
relative to controls.

Distribution of Anxiety Disorders

A number of anxiety disorders were represented among children with recent-onset epilepsy
(Figure 1), including specific phobias (11 out of 25, 44%), separation anxiety (8 out of 25,
32%), social phobia (6 out of 25, 24%), generalized anxiety disorder (5 out of 25, 20%), and
anxiety disorder NOS (3 out of 25, 12%). These numbers do not equal 100%, as 8 children
had more than 1 anxiety disorder. Six children from the Epilepsy + Anxiety group were
identified with a comorbid depressive disorder; 4 were identified with comorbid ADHD.
Removing these participants from the analyses did not statistically change our volumetric
and cortical thickness findings across the two epilepsy groups; these participants were
included in all analyses. Participating parents often reported symptoms of anxiety prior to
the epilepsy diagnosis, but in most cases, children were not formally diagnosed and were
untreated for the anxiety disorder, making it difficult to determine the exact age of onset.

Amygdala and Hippocampus

Left and right amygdala hippocampus volumes, after controlling for age, sex, and
intracranial volume were as follows (standardized residual units): left amygdala (Epilepsy +
Anxiety M = 0.41, SD 1.28=; Epilepsy — Anxiety M = -0.11, SD = .81; Control group M =
-0.07, SD = 1.00); right amygdala (Epilepsy + Anxiety M = 0.21, SD = 1.18; Epilepsy -
Anxiety M = -0.05, SD = 0.89; Control group M = -0.04, SD = 1.01); left hippocampus
(Epilepsy + Anxiety M = 0.07, SD = 1.11; Epilepsy — Anxiety M = -0.13, SD = 0.89;
Control group M =0.12, SD = 1.05); right hippocampus (Epilepsy + Anxiety M = 0.03, SD =
1.56; Epilepsy — Anxiety M = -0.13, SD = 0.72; Control group M =0.16, SD = 0.91). See
Supplemental File 1 for means and SD’s.

Left and right age/sex/ICV-residualized subcortical volume difference scores (patient —
control) are presented in Figure 2. Significantly larger left amygdala volumes were seen in
the Epilepsy + Anxiety group (M = 0.47, SD = 1.28) than in the Epilepsy — Anxiety group
(M =-0.04, SD =0.81), t(86) = 2.25, p = 0.027. Similar but non-significant differences for
right amygdala volumes were found between groups (Epilepsy + Anxiety group M = 0.24,
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SD = 1.18; Epilepsy — Anxiety group M = -0.02, SD = 0.89), p = 0.262. Neither left nor
right age/sex/ICV-residualized hippocampal volumes reached significance in group
comparisons.

Frontal Lobe Cortical Thickness

Age/sex/global cortical thickness-corrected cortical thickness difference scores in left and
right medial orbital, lateral orbital, and frontal pole ROI’s were then compared across
groups. Children with epilepsy and anxiety showed significantly thinner cortex in the left
medial orbitofrontal (Epilepsy + Anxiety M = —0.47, SD = 0.83; Epilepsy — Anxiety M =
0.21, SD =0.86, t(86) = 3.36, p = 0.001), right lateral orbitofrontal (Epilepsy + Anxiety M =
-0.49, SD = 1.13; Epilepsy — Anxiety M = 0.06, SD = 0.88, t(86) = 2.44, p=0.017), and
right frontal pole (Epilepsy + Anxiety M = —0.52, SD = 1.01; Epilepsy — Anxiety M = 0.06,
SD =0.88, t(86) = 2.67, p = 0.009) (see Figures 3-5). See Supplemental Files 1 and 2 for
means and SD’s, and an uncorrected vertex map showing areas of decreased cortical
thickness in children with epilepsy and anxiety.

Familial History of Anxiety and Depression

In terms of family history, Epilepsy + Anxiety children (71%) were significantly more likely
to have a first-degree family member with a history of anxiety or depression compared to the
Epilepsy — Anxiety group (37%) (p=0.005) and controls (25%) (p<0.001). There was no
difference in family history of anxiety or depression when comparing the Epilepsy -
Anxiety group with controls. (p=0.177).

Demographic and Clinical Characteristics

As shown in Table 1, participants across all 3 groups (healthy controls, Epilepsy — Anxiety,
Epilepsy + Anxiety) did not differ in age or proportion of females to males. Comparing
clinical characteristics across Epilepsy — Anxiety and Epilepsy + Anxiety children, the
groups did not differ in duration of epilepsy or age of seizure onset. Number of AEDs did
not differ between groups when comparing monotherapy vs. polytherapy; the number of
each medication is shown in Table 1. Epilepsy syndrome differed across groups, with 68%
of Epilepsy + Anxiety children carrying a diagnosis of focal seizures vs. 32% with
generalized seizures; in the Epilepsy — Anxiety group, more children with generalized
seizures (57%) than focal seizures (43%) were present, p < 0.05. Additionally, there were no
differences in parent reported seizure severity in the Epilepsy + Anxiety and Epilepsy -
Anxiety groups.

Discussion

The four primary findings from this study include the distribution of specific anxiety
disorders in children with epilepsy, the neuroanatomical correlates of anxiety in children
with epilepsy, the contribution of family history and the role of clinical epilepsy variables in
anxiety.
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Distribution of anxiety disorders

Anxiety disorders in children with recent-onset epilepsy were common with 28% of the
epilepsy sample meeting DSM-1V criteria for an anxiety disorder. The distribution of
specific anxiety disorders yielded elevated rates across a diversity of diagnoses including
specific phobias (44%), separation anxiety (32%), social phobia (24%), generalized anxiety
disorder (20%), and anxiety disorders NOS (12%). The children with epilepsy in this sample
had higher rates of specific phobia (44% vs. 15.8%), separation anxiety (32% vs. 1.6%),
social phobia (24% vs. 8.2%), and generalized anxiety disorder (20% vs. 1.1%) when
compared to the rates reported in the National Comorbidity Survey- Adolescent Supplement
(NCS-A).10 This finding indicates that rates of anxiety disorders are likely higher in children
with epilepsy when compared to youth in the general population; a similar finding is
reported in adults with epilepsy and depression. It is important to begin to characterize the
specific types of anxiety disorders that are common in children with epilepsy as very little is
known about the prevalence of specific anxiety disorders common in epilepsy. There are no
controlled trials for the treatment of anxiety in pediatric epilepsy, and current treatment
recommendations are from the general population and include a combination of SSRIs and
cognitive behavioral therapy. Additionally, the general population studies continue to
indicate that anxiety disorders commonly appear in childhood and adolescence and persist
over time.8 As is well documented, adults with epilepsy have high rates of anxiety,
depression, and suicide, indicating the negative impact of anxiety initially presenting in
childhood.”®

Neuroanatomical correlates of anxiety

The relationship between anxiety and neurobiology was examined in a hypothesis driven
manner, focusing on regions demonstrated to be related to anxiety in the general literature.
First, children with epilepsy and anxiety were found to have significantly larger left
amygdala volumes compared to children with epilepsy without anxiety when compared to
controls after controlling for age, sex and brain size. There has been only one structural MR
study of children with epilepsy with affective and anxiety disorders. Daley et al.13 reported a
similar finding with larger left amygdala volumes in children with chronic epilepsy with
complex focal seizures; thus confirming that left amygdala findings appear to be reliable in
pediatric epilepsy with anxiety and affective disorders.

In the general literature, amygdala volume differences have been reported in children with
anxiety disorders, but the lateralized patterns of enlargement have been variable. Compared
to controls, children with generalized anxiety disorder were found to have significantly
larger right amygdala and total amygdala volumes.36 Among medication naive children with
depression and comorbid anxiety, larger ratio differences were noted between the amygdala
and hippocampal volumes indicating larger amygdala volumes on both the left and right
with an increase in anxiety symptoms.3” Similarly, in the current study, there was a trend for
larger right amygdala volumes in children with epilepsy and anxiety.

In this sample, children with recent-onset epilepsy and anxiety had significantly thinner
cortex in the left medial and right lateral orbital frontal cortex and right frontal pole, which
is considered a part of the anterior prefrontal cortex. The prefrontal cortex has been
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implicated in playing a significant role in the anxiety system,38: 39 particularly as it inhibits
or modulates input from the amygdala resulting in an extinction response. This decrease in
cortical thickness finding may indicate that the prefrontal cortex is not developing in a
similar fashion as compared to healthy controls and children with epilepsy without anxiety.
In healthy adults, decreased cortical thickness in the ventromedial prefrontal cortex was
found to be correlated with increased activity in the amygdala when presented with
emotional tasks.*0 It was hypothesized that decreased thickness might indicate fewer
neurons available to produce an inhibitory response.

In summary, this study replicated the MR findings of increased left amygdala volumes
reported by Daley et al. 13 and identified thinner anterior prefrontal cortex in the sample of
children with recent-onset epilepsy and anxiety, providing support for the idea of a
biological vulnerability for anxiety in epilepsy that is similar to results reported in the
general literature.

Clinical and family history as predictors of anxiety

Children with recent-onset epilepsy and anxiety were more likely to have focal epilepsy
compared to children with epilepsy without anxiety. However, cortical and subcortical
significant findings were not associated with syndrome differences (focal vs. generalized),
suggesting that these neurobiological differences are associated with anxiety rather than
epilepsy syndrome. Additionally, there were no significant differences in number of AEDs,
seizure severity, age of onset or duration of epilepsy between the groups with and without
anxiety.

McLaughlin et al.22 recently examined the role of parental psychiatric history in the
expression of psychopathology in offspring and reported that any psychiatric disorder
increased the risk of a psychiatric disorder identified in offspring. When examining anxiety
and depression specifically, a number of family aggregation studies have implicated a close
relationship between the two disorders in parents and subsequent expression of anxiety
disorders in offspring.23 24 In this study, children with recent-onset epilepsy and anxiety
were more likely to have a first-degree relative with a history of anxiety or depression
compared to children with epilepsy without anxiety and healthy control children. Notably,
Daley et al.13 reported no relationship between family history of mood disorders and anxiety
and larger left amygdala findings.

Limitations

There are several limitations of this study. First, there is no comparison group of control
children with anxiety because rates of current anxiety diagnoses were low. As a result, our
only comparisons can occur with children without anxiety or epilepsy (healthy controls) and
children with epilepsy without anxiety. Unaffected siblings of children with some epilepsies
have been shown to exhibit cognitive differences compared to healthy controls; therefore,
first degree cousins were selected as controls. It is possible that cousins may exhibit some
shared genetic psychiatric, cognitive, or imaging characteristics; however, this issue remains
unexplored in epilepsy populations. The number of children with epilepsy and anxiety is
modest; however, the two comparison groups are of reasonable sample size. Additionally,
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children with epilepsy and anxiety were over represented in terms of seizure syndrome as a
significant proportion of these children had focal epilepsy. However, given this sample was
similar to the Daley et al.13 sample, it provided partial replication of those study findings.
Finally, children with diverse anxiety disorders were analyzed together in this investigation,
and similar to the general population, some of the children had other Axis | disorders (i.e.
ADHD and depression) since anxiety disorders are highly comorbid with other psychiatric
disorders.19 It remains to be determined whether anatomic findings would vary as a function
of specific anxiety disorders and with or without other comorbid disorders, and this is an
issue worth pursuing in the future with larger sample sizes.

Conclusion

Anxiety is a common psychiatric comorbidity in children with recent-onset epilepsy which
has an underlying neurobiological substrate consisting of volumetric enlargement of the
amygdala and thinner cortex in orbital and other regions of prefrontal cortex, suggesting the
presence of abnormalities in brain structures that are involved in the dysfunctional networks
found in individuals with anxiety disorders in the general population. These anatomical
findings are evident early in the course of epilepsy, are not related to chronicity of seizures,
and are linked to a family history of anxiety and depressive disorders.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Demographic and Clinical Variables

Table 1

Epilepsy — Anxiety (n = 63)

Epilepsy + Anxiety (n = 25)

Age (years) 12.94 (3.55) 12.10 (2.96)
Sex (n; %) 30F (47.6%)/33M (52.4%) 15F (60.0%)/10M (40%)
Duration (mos.) 7.97 (3.57) 8.48 (3.44)
Age of Onset (yrs) 12.15 (3.58) 11.23 (2.94)
Seizure Type& (n; %)
Focal 26 (41%) 17 (68%)
Generalized 36 (57%) 8 (32%)
Unknown 1 (2%)
Seizure Severity Scale M(SD) 20.05 (6.26) 18.84 (6.01)
Anti-epileptic drugs (n; %)
No Meds 6 (9.5%) 6 (24.0%)
Monotherapy 57 (90.5%) 17 (68.0%)
Polytherapy 0 (0.0%) 2 (8.0%)
Carbamazepine 6 (9.5%) 2 (8.0%)
Ethosuximide 5 (7.9%) 1 (4.0%)
Gabapentin 1(1.6%) 0 (0.0%)
Lamotrigine 5 (7.9%) 3(12.0%)
Levetiracetam 7 (11.1%) 4 (16.0%)
Oxcarbazepine 12 (19.0%) 6 (24.0%)
Topiramate 1(1.6%) 0 (0.0%)
Valproic acid 20 (31.7%) 3(12.0%)

aGroups differ at p<0.05
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