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Executive functions are particularly vulnerable in case of brain disruption during childhood,when the brain is not
fully mature. Some studies showed impairments of executive functions in children with epilepsy, but only a few
of them investigated the impact of executive dysfunctions on daily life. The aim of this study was to understand
the everyday executive functioning of children with epilepsy both at home and in school. We administered the
Behavior Rating Inventory of Executive Function to parents and teachers of 53 children (7–16 years of age)
with structural epilepsies or epilepsies of unknown cause of temporal lobe (n = 25) or frontal lobe (n = 28).
The results indicated a global executive impairment in the whole group of patients, compared with normative
data, with no difference between the groupwith temporal lobe epilepsy (TLE) and that with frontal lobe epilepsy
(FLE), except for monitor domain, which seemed more frequently impaired in the group with FLE. Congruence
between parent and teacher ratings was found. The frequency of seizures was not related to executive dysfunc-
tion, whereas the number of antiepileptic drugs tended to positively correlate with working memory impair-
ment. Onset of epilepsy at a younger age was also related to more executive difficulties but only according to
teacher ratings. Lastly, duration of epilepsy was strongly associated with executive deficits reported in the con-
text of school. Our results support the executive dysfunction hypothesis in daily life of children with structural
focal epilepsy or focal epilepsy of unknown cause and are consistentwith the early brain vulnerability hypothesis
currently prevalent in the context of child neuropsychology. The BRIEF appears to be a clinically useful tool for
assessing executive function impairment in this clinical population.

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

In children, epilepsy occurs before the brain is fully mature [1].
Among the few studies that assessed the neuropsychological effects of
epilepsy in children, several authors showed an increased risk ofmental

retardation in most types of epilepsy compared with the general popu-
lation [2,3]. Moreover, the seizure activity and associated variables such
as age at onset, duration of epilepsy, seizure frequency, and the type and
number of antiepileptic drugs (AEDs) have a deleterious effect on cogni-
tive functioning of children with epilepsy [2,4,5]. The links between af-
fected brain structures and impaired cognitive functionswere studied in
focal seizures, especially in patients with temporal lobe epilepsy (TLE)
in whom memory disorders were identified [6–9]. Although impaired
executive functions (EFs) were identified in some medical situations
in children having acquired brain lesions (e.g., traumatic brain injury
[10]) and in adults with epilepsy (see, e.g., [11]), relatively few studies
examined EFs in children with epilepsy. In fact, EFs could be impaired,
particularly in structural epilepsies [12] in which the presence of a
brain injury with its possible functional impacts is suspected or proven.
Indeed, the early brain vulnerability hypothesis [13,14] is known to be
particularly pronounced for EFs as evidenced in different pathological
contexts [15,16]. A recent study notably showed severe EF vulnerability
in children sustaining early brain injury independently from lesion
location [15].
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The term “EFs” typically covers a group of highly developed processes
allowing the individual to adapt his behavior to environmental changes,
especially to new and/or complex situations in which routine actions be-
come insufficient. EFs will therefore be implemented when the needed
task requires controlled processes [17]. Executive functions involve both
cognitive (cold) and behavioral or emotional (hot) dimensions, which
can be differentially affected in the case of an early-acquired lesion (see,
e.g., [18]). As is the case in studies carried out in adults (e.g., [19,20]),
several theoretical frameworks tend to favor a pluralist conception of
EF cognitive processes in children, without consensus on the number
or the nature of these processes (e.g., [14,21–24]). Among the main EF
processes described through these models, one can distinguish inhibi-
tion, working memory (WM), shifting, and planning/organization.

The few studies of EFs in children with epilepsy [8,25–31] showed
impairments in several areas of EFs such as inhibition, shift, and WM in
TLE and in frontal lobe epilepsy (FLE) in addition to planning deficits in
FLE. When both types of epilepsy were directly compared, the executive
dysfunction appeared to be less severe in TLE than in FLE [8,26]. Howev-
er, only a few studies evaluated the impact of executive dysfunction on
daily life. In order to assess everyday executive functioning of children,
Gioia et al. [32] developed a questionnaire, the Behavior Rating Inventory
of Executive Function (BRIEF), available in two forms for parents and
teachers of school-age children (for a test review, see [33]). It assesses
different aspects of EFs, which are Inhibition (ability to inhibit, to resist,
or to act not under impulsion), Shifting (ability to shift from a situa-
tion/activity/problem aspect to another, considering the circumstances),
Emotional Control (ability to modulate emotional responses), Initiation
(ability to start a task or activity and to generate ideas), WM (ability to
keep in mind information needed to carry out a task and to manipulate
them in an online system), Planning/Organization (ability to anticipate
future events, to establish goals, and to develop the appropriate steps
to reach these goals), Organization of Materials (ability to keep in order
work, games, and spaces), and Monitoring (ability to verify work after
its achievement). These EF aspects constitute scales forming two broader
indices, the Behavioral Regulation Index — BRI (Inhibit, Shift, and Emo-
tional Control scales) and the Metacognition Index — MI (Initiate, WM,
Plan/Organize, Organization of Materials, andMonitor scales). This mea-
suring instrument was used and validated in several pediatric disorders
such as traumatic brain injuries, autism spectrum disorders, or attention
deficit hyperactivity disorder (ADHD) [34–36].

The BRIEF was also used in some studies conducted on childrenwith
different epilepsy syndromes (Table 1). These studies found a high

frequency of executive deficits reported by parents, reaching, for some
authors, 45.2% of the clinical group [37] generally with global executive
dysfunction [38–42]. Some results suggested that the WM and Plan/
Organize scales are the most frequently affected ones [41,43], but the
Initiate and Monitor scales also seemed to be frequently impaired
[41]. All these studies demonstrated that executive dysfunction is
frequent in the everyday life of children with epilepsy and illustrated
the value of BRIEF when used in assessing the EFs of these children.
However, most of them had several limitations.

None of these studies used the teacher report of the BRIEF in the as-
sessment of executive dysfunction, so they lacked the subjective ratings
of children in the school environment [41], while other studies showed
that parent and teacher reports are complementary (see, e.g., in ADHD
[36]). In addition, several studies included nonhomogeneous patients
or patients in whom the etiology of epilepsy was unclear [37,38,40,41,
43], so it was impossible for these studies to assess the everyday EFs
according to epilepsy type. Furthermore, some authors excluded pa-
tients with IQ b 70, rendering their clinical groups less representative
of the population with epilepsy [40]. Another limitation is that the
BRIEF scales or indices that were used by different authors varied great-
ly from one study to another (some authors considered all BRIEF scales,
while others used only three indices or few scales). Therefore, the com-
parison of data becomes difficult. Finally, only a few authors were inter-
ested in epilepsy risk factors. Some of them showed no correlation
between the results on the BRIEF and the age at onset of epilepsy,
number of AED(s), and seizure frequency [41], while others found a
moderate correlation between the BRI and interictal epileptiform
discharges [44].

In this context, our study aimed at understanding everyday EFs in
children with epilepsy by means of the BRIEF questionnaire. Consider-
ing the important role of the prefrontal regions in EFs and specific ana-
tomical and functional relations between temporal regions and frontal
lobe [45,46], we conducted a prospective study on children with struc-
tural focal epilepsy or focal epilepsy of unknown cause with a single
frontal or temporal epileptogenic focus by comparing the views of par-
ents and teachers about executive dysfunctions of children. In our study,
the group of patients was homogeneous in terms of epilepsy syndromes
(frontal lobe epilepsy versus temporal lobe epilepsy [47]). Although
there were many types of brain lesions (focal cortical dysplasia,
ganglioglioma tumor, dysembryoplastic neuroepithelial tumor —

DNET, etc.), the location of the epileptic focus was clearly identified,
and the IQ was not used for selecting patients.

Table 1
Studies of everyday executive functioning in children with epilepsy using the BRIEF.

Studies Clinical population BRIEF form Considered variables Results

Sherman et al. [37] 121 patients with “severe epilepsy”
(multiple etiologies)

Parents All BRIEF indices and scales Global executive dysfunction at the BRIEF (45.2% of the patients)

Slick et al. [43] 80 patients with “severe epilepsy” Parents All BRIEF scales 68% of the sample with at least one significantly elevated scale
score; 36% of the sample with 4 or more significantly elevated
scale scores; WM and Plan/Organize were the most frequently
elevated scales

Parrish et al. [38] 53 patients with epilepsy diagnosed
in the last 12 months

Parents All BRIEF indices and scales Significant differences between patients and control group for
all the BRIEF indices and scales

Pulsipher et al. [39] 20 patients with recent-onset JME
and 12 patients with recent-onset
BCECT

Parents BRI and MI Significant impairment of the BRI and MI in patients with JME
compared with control and groups with BCECT

Luton et al. [40] 20 patients with FLE with complex
partial seizures

Parents Shifting, working memory,
plan/organize, and monitoring

Significant impairment on the 4 subscales

Sarco et al. [44] 21 patients with BRE Parents BRI, MI, and GEC Mild correlation between BRI dysfunction and higher sleep
spike frequency

MacAllister et al. [41] 90 patients with epilepsies from
different etiologies

Parents All BRIEF indices and scales Higher BRIEF results compared with normative values for all
indices and scales

Charbonnier et al. [42] Case study, 1 patient 10 years and
7 months of age with symptomatic
frontal epilepsy

Parents All BRIEF indices and scales Global executive dysfunction, except for shifting, emotional
control, and organization of the material scales

BRIEF: Behavioral Rating Inventory of Executive Function;WM: working memory; JME: juvenile myoclonic epilepsy; BCECT: benign childhood epilepsy with centrotemporal spikes; BRI:
Behavioral Regulation Index; MI: Metacognition Index; FLE: frontal lobe epilepsy; GEC: global executive composite; BRE: benign rolandic epilepsy.
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