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Abstract

Background: There is a noticeable publication gap in the speech—language pathology literature regarding the
language abilities of children with common types of epilepsy. This paper reviews studies that suggest a high
frequency of undetected language problems in this population, and it proposes the need for pragmatically based
assessment of children with epilepsy that includes analysis of spontaneous language skills.

Aims: To compare the language skills of two groups of children with epilepsy—those with recent onset seizures
and those with more chronic seizure activity (>3 years’ duration)—using a mix of standardized tests, analysis of
elicited narratives and listener judgments of the children’s narratives.

Methods & Procedures: Twenty-five children with epilepsy, divided into two groups (recent onset versus chronic),
were age- and gender-matched to 25 typically functioning peers. In addition to standardized IQ and language
testing, children produced narratives to accompany the book Frog, Where Are You? (1969). Narratives were analysed
for syntax, vocabulary and narrative components. Forty-five adult listeners each blindly rated nine narratives to
create a large pool of listener judgments.

Outcomes & Results: Children with chronic epilepsy showed the greatest and significant differences in both language
skill and listener judgments from their unaffected peers. Differences were smaller for children whose epilepsy was
of more recent onset and their matched peers.

Conclusions & Implications: Although based on cross-sectional data rather than on longitudinal study, the current
results raise the possibility that continued seizures, or prolonged exposure to the medications used to control
them, produce decrements in children’s language performance over time. Thus, the authors strongly urge that
there is greater awareness of seizure disorder among speech-and-language pathologists/therapists, and they strongly
recommend baseline testing at first diagnosis so that changes over time can be reliably documented.

Keywords: children, narrative skills, epilepsy (seizure disorder), listener judgments.

What this paper adds

What is already known about this subject?

Reports in the medical and educational psychology literature suggest that children with chronic epilepsy may present
with educational difficulties, some of which appear to be language based. However, there are virtually no reports of
the language skills of children with epilepsy in the speech—language pathology literature.

What this paper adds

Analysis of the standardized test performance and narrative production skills of children with recent onset and
chronic epilepsy confirms prior reports that this population is at risk for impaired language skills. Although significant
differences were found between children with epilepsy and their unaffected peers, it is unlikely that these children
would be referred for follow-up assessment or therapeutic intervention/support if baseline measurement of their skills
at first diagnosis was not available.
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Introduction

Epilepsy is the most common of all childhood neuro-
logic disorders; in the United States, a recent epidemio-
logical study estimated a prevalence of reported lifetime
diagnosis of 1%, and of current epilepsy/seizure disorder
at above six cases per 1000 children (Russ ez a/. 2012).
According to the Epilepsy Foundation of America (see
http://www.epilepsyfoundation.org), 45 000 new cases
are diagnosed in children under the age of 15 each year,
leading to a prevalence of approximately 325 000 school-
aged children under 15 years with a seizure disorder.
Epilepsy is associated with difficulties in academic, so-
cial and emotional function (see the review by Pal 2011),
including verbal and linguistic deficits on general neu-
ropsychological testing. Berg ez a/. (2011) recently found
that children with epilepsy (CWE) were more likely to
be referred for special education services, even after con-
trolling for cognitive abilities, than their case controls
and siblings. Despite the literature that places CWE at
elevated risk for a broad range of academic problems, in-
cluding language use (Caplan ez al. 2009, 2010), there
is a startling lack of attention in the speech—language
pathology (SLP) literature to this large constituency. A
search of the major journals in the field (e.g. American
Speech—Language—Hearing Association journals, /CD,
IJLCD) produced only a single article having the root
terms epilep* or seizure* in its title, suggesting a dearth
of guidance to practising SLPs about potential risk for
language impairment in CWE. The one article (Broed-
ers et al. 2010) identified a higher incidence of pragmatic
communication deficits in a cohort of 30 children hav-
ing one of three major types of epilepsy.

The growing literature on academic performance
in CWE now includes prospective longitudinal stud-
ies. However, many studies include children with vary-
ing types of epilepsy, which can be associated with
variable profiles of communication impairment (Svo-
boda 2004). The current study specifically limits it-
self to the language profiles seen in localization-related
epilepsy (LRE), localized to the temporal lobe. Further,
the majority of reports track children using standardized
psycho-educational measures not typically employed by
SLPs to identify or monitor children suspected of lan-
guage impairment. Additionally, there is limited infor-
mation regarding functional language performance on
typical communicative tasks encountered in school set-
tings, such as narrative production. Finally, there are vir-
tually no data regarding listener perceptions of the verbal
skills of CWE. Each of these concerns is addressed in
turn.

For the SLP seeking a concise overview of major
epilepsy types and associated profiles, Camfield and
Camfield (2002a, 2002b) are useful references. Much of
the literature on language in epilepsy has concentrated
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on a limited number of syndromes, such as Rasmussen’s
syndrome (the seizure disorder most often leading to
hemispherectomy) or Landau—Kleffner syndrome, well
known to some SLPs because of its primary symptom
of progressive language loss (Svoboda 2004). Although
these syndromes can have major effects on language,
they are not among the most typical forms of epilepsy
likely to be seen by SLPs in most work settings, as they
are among the rarer epilepsy syndromes; in contrast,
localization-related temporal lobe epilepsy, the focus of
the present study, is among the most common forms
(see http://www.epilepsy.com).

The literature addressing speech/language problems
in the more general population of CWE has been grow-
ing over recent years, although it continues to be con-
fined to paediatric medical journals and journals spe-
cializing in epilepsy research. Benn ez /. (2010) found
that CWE without obvious brain atypicalities were al-
most six times more likely to have been referred for
speech/language problems than their unaffected sib-
ling. Parkinson (2002) found that children with focal,
localization-related epilepsy (LRE) were more likely to
have evaluation results suggestive of language impair-
ments than other CWE subtypes. However, none of the
children identified as language-impaired in Parkinson’s
study had been previously identified as needing inter-
vention services. In contrast, children with focal epilepsy
scored significantly higher than children with general-
ized seizures on the Vocabulary subtest of the Kaufman
Brief Intelligence Test (K-BIT) in an analysis by Bhise
et al. (2009) that did not include non-impaired peers.
Rantanen er 2/ (2011) found that even in a small sub-
group of children with ‘uncomplicated epilepsy’, verbal
IQ and verbal short-term memory were significantly
lower than in non-affected peers. Similarly, in a recent
report by Jones ez al. (2010), CWE with average IQ still
scored an average of almost 10 points lower than their
peers on the Test of Language Development (TOLD-2),
although still within normal range.

Byars et al. (2007) found almost 15% of their sam-
ple of CWE to have significant structural brain abnor-
malities; these were associated with lowered scores on
a number of assessments, including two subtests of the
Clinical Evaluation of Language Fundamentals (CELF).
Caplan ez al. (2010), whose CWE participants were di-
agnosed with one of two major forms of seizure disorder,
found measurable differences in brain anatomy in chil-
dren showing differential performance on their language
tasks. However, Dunn ez a/. (2010) found the aetiology
of epilepsy to be associated more strongly with math
achievement during the school years than with language
skills; over time, changes in language skills more directly
moderated reading and writing achievement, as might
be expected.
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In addition to the fact that most reports of lan-
guage function in CWE do not appear in journals likely
to be read by practising SLPs, the majority of studies
on language function in CWE have been conducted us-
ing general psycho-educational measures, such as single-
word picture naming, verbal fluency, colour naming or
word definitions. Commonly used measures include the
Wechsler scales, K-BIT and/or the Neuropsychologi-
cal Assessment (NEPSY). Thus, assessment of language
skills in CWE tends to use neuropsychological measures
not optimally suited to the assessment of functional
language.

A notable exception is a large series of studies by
Rochelle Caplan and colleagues; they have analysed
complex language skills using naturalistic language sam-
ples as well as testing using the Test of Language De-
velopment (TOLD) (Caplan ez 4/ 2001, 2002, 2004,
2006, 2010, Drewel and Caplan 2007, Jones et al.
2010). They have found measurable deficits in discourse
skills in their cohort of CWE (see the discussion by
Caplan ez al. 20006) as well as lowered scores on TOLD
(Caplan ez al. 2009); over time most language measures
showed declines associated with continued duration of
seizures. Using conversational language samples, they
have reported (Caplan ez a/. 2002) that CWE may ex-
perience difficulty in repairing communication break-
down, maintaining conversational topics during inter-
actions and/or using cohesive devices to link ideas across
continuous discourse. These patterns may be perceived
as instances of illogical thinking, loose and tangential
associations, unpredicted topic changes, and a lack of
cohesion (e.g. inappropriate use of synonyms or pro-
nouns to link ideas over stretches of discourse or text).
Caplan ez al. (2002) also observed a relationship among
conversational skills, lowered academic achievement and
parental reports of school difficulties.

There is ongoing theoretical and practical debate re-
garding whether or not any deficits observed in CWE
pre-existed diagnosis and reflect the underlying brain
dysfunction leading to seizure activity, or evolve over
time as children experience repeated seizures and are
treated with anti-epileptic drugs (AEDs). While the cur-
rent study design cannot fully answer this question, we
offer an exploratory comparison of children with newly
diagnosed epilepsy and children who have a more long-
standing (chronic) history of seizure disorder. The im-
pact of continued seizure activity is controversial, but
suggests that seizure frequency further diminishes chil-
dren’s abilities across a range of functions (Camfield and
Camfield 2002b). However, other studies have found
depressed psycho-educational function in CWE even at
the onset of seizure activity (Byars ez al. 2007, Hermann
et al. 2006, Oostrom ez al. 2003). This would imply
that language was likely to have been impaired before
the diagnosis was made. Continued seizure activity will

209

generally require use of AEDs, which are thought to
impact neuropsychological function negatively as well
(Hermann et al. 2010, but see Mandelbaum ez 4/
2009).

Summary and research questions

We sought to clarify the impact of epilepsy on children’s
language function by comparing both standardized,
commonly administered speech—language test scores
and language sample analysis results in a carefully de-
scribed subset of CWE with a single, homogeneous di-
agnosis (LRE involving the temporal lobe with a left
hemisphere focus). We hypothesize that, even at onset,
CWE will have lower profiles on such measures, and
that impairment may be greater for children with longer
histories of seizure disorder.

We also hypothesize, given past research, that nar-
rative abilities may be impaired in CWE, since the
formulation of narrative involves language skills that
have been measurably impaired in some past studies.
We next extended the ecological validity of language
appraisal in CWE by utilizing listener judgments of
the language samples. A prior study by Newman and
McGregor (2006) of teacher and SLP judgments of chil-
dren with specific language impairment (SLI) found ro-
bust listener sensitivity to subtle differences in language
use by children with SLI and typical peers.

Finally, we also sought to conduct an exploratory
test of the hypothesis that any observed differences in
language profiles between CWE and peers are likely
to be the result of continued seizure activity rather than
the underlying deficit that provoked these seizures. If so,
language performance would be worse in the cohort of
children who have lived with seizures for a longer period
of time and it would then be important for CWE to
receive baseline assessment of language use and follow-
up, to detect any evolving decrements in language skill
that merit attention.

Method

The Plasticity of Language in Epilepsy Research
(POLER) initiative (Gaillard ez /. 2007) is designed
to examine effects of LRE on children’s language perfor-
mance, as well as dynamic language processing as mea-
sured by functional magnetic resonance imaging (fMRI)
(see the earlier reports by Berl ez a/. 2005, and Mbwana
et al. 2009).

FParticipants

Twenty-five CWE diagnosed with LRE,! with normal
MRI (as determined by a standard, sequenced imaging
procedure for epilepsy evaluation at 1.5 T, including
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a high-resolution three-dimensional T1 weighted se-
quence) participated in the study. All children with
CWE were referred to the Children’s National Medical
Center, Washington, DC, for assessment and manage-
ment of their seizure disorder. They were selected from
the larger cohort followed in the POLER project because
they could be divided into two major subgroups—those
who had recently been diagnosed (CWE-R; » = 10)
and who had little prior seizure experience compared
with those with a chronic history of continued seizure
activity (CWE-C; 7 = 15)—and each of whom could be
closely matched to typically developing peers on age and
gender (TD-R and TD-C; # = 10 and 15, respectively.
The larger study, which primarily focused on functional
brain imaging profiles, did not closely match partici-
pants on these variables). TD peers were recruited by
distribution of flyers; the study was described as one de-
signed to locate brain centres responsible for language
understanding. These children were provided with a
‘picture of their brain’ (personal brain scan printout) as
reward for participation.

The full CWE group consisted of 11 females and
14 males (age range = 50-155 months). Each child
was then matched by search through the larger sample
(approximately 140 children) by gender and age within
3 months to a TD child having no prior diagnosis of
seizure activity, or academic or language concerns, as
reported by parents on a standard case history question-
naire. Figure 1 shows the age distribution of the matched
pairs.

Exclusionary criteria were abnormal imaging find-
ings (including prior surgery) or concomitant devel-
opmental disorder (other neurological conditions or
syndromes, autism spectrum disorder and previously
identified communication disorder, since the intent was
to identify language profiles unique to a diagnosis of
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Figure 1. Participant scattergram: age distribution.
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TLE). Participants were then divided into four groups.
Group 1 contained ten children with recent-onset (less
than 1 year following second seizure) epilepsy (CWE-
R). Group 2 contained ten TD peers, who were age-
(within 3 months) and gender-matched to the children
with recent-onset epilepsy (TD-R). Groups 1 and 2
each contained four females and six males; the children’s
mean age in each group was 92 months (range = 50—
139 months). Group 3 contained 15 children with
chronic (>3 years) epilepsy (CWE-C). Group 4 con-
tained their 15 age- and gender-matched TD peers
(TD-C). Groups 3 and 4 each contained seven females
and eight males, with a mean age in each group of
116 months (range = 75-155 months).

The average age of seizure onset in Group 1 (CWE-
R) was 74 months; for Group 3 (CWE-C) it was
55 months. The range of total number of lifetime
seizures (as reported by parents and/or in referring physi-
cians’ reports) in Group 1 varied between two to more
than 20 seizures.? Forty per cent had experienced six or
more seizures. In Group 3, the total number of lifetime
seizures ranged from five to more than 20. Approxi-
mately 80% had experienced six or more seizures.

All child participants for the analyses reported here
were selected from the larger recruitment sample and
were right-handed native English speakers with normal
anatomy as determined by MRI and standard electroen-
cephalography (EEG). Structural lesions and mesial
temporal sclerosis (MTS) were exclusionary to partic-
ipation. Seizure focus for the CWE was determined on
the basis of EEG and/or other clinical evidence that
suggested a left hemisphere focus of seizure activity.

Because the original focus of the research had been
functional imaging of language processing, some de-
mographic variables were not gathered at assessment
and were obtained through follow-up. Although not
all parents provided information regarding race or ed-
ucation, the CWE groups were generally similar for
these demographic variables. Racial composition was
57% Caucasian, 43% African-American for the CWE-
R group, and 50% Caucasian/50% African-American
for the CWE-C group. Both groups of typical peers
were 62% Caucasian, 30% African-American and 10%
‘other’. Mean parental education for the CWE-R group
was 15 years for mothers and 14 years for fathers;
for the CWE-C group it was 13.5 and 16 years, re-
spectively. The typical peer groups’ parents both aver-
aged 18 years of education for mothers and 17 years
for fathers. Thus, as might be expected, the clini-
cally referred sample showed a slightly higher minor-
ity racial composition, and significantly lower parental
educational levels (p < 0.001) than the child vol-
unteers in the TD group, although the two groups
of CWE did not differ markedly on these variables
(p > 0.6).
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Psycho-educational and language tasks

Each child was given the Clinical Evaluation of Lan-
guage Fundamentals, Fourth Edition (CELF-4; Semel
et al. 2003) or the Clinical Evaluation of Language Fun-
damentals, Preschool Edition for children less than 5
years of age (CELF-P). Only the core subtests were ad-
ministered.

An elicited narrative was obtained using the word-
less picture book Frog, Where Are You? (Mayer 1969).
Each child was handed the book, led through its pages
and asked to create a story. The examiner stopped at
each page to prompt the child. If the child did not say
anything, s/he was prompted with ‘and now ... ?" Test-
ing and language sample elicitation were performed by
clinicians not blinded to the child’s diagnosis. How-
ever, audio recordings of the language samples were
de-identified, and transcribed and coded by researchers
blinded as to group.

Samples were transcribed and coded using
CHILDES conventions (MacWhinney 2000). Stories
were coded for narrative elements (Trabasso and Rod-
kin 1994): setting, initiating events, high-order goals,
attempts (to locate the frog) and outcome. Narratives
were also analysed for narrative length in words and ut-
terances, lexical diversity, syntactic complexity and use
of cohesion devices (Strong 1998). Narrative length was
measured both in terms of total number of words and
total number of C-units (‘communication units’; one
C-unit is defined as an independent clause and its mod-
ifiers). Lexical diversity (range of word types used) was
measured using the Child Language Analysis (CLAN)
Vocabulary Diversity (VOCD) program. The VOCD
utility adapts the more classic type-token ratio calcula-
tion, and uses resampling procedures to minimize arte-
facts caused by sample size differences. A higher D-value
represents higher lexical diversity.

Syntactic complexity was defined as the number of
complex C-units (containing at least one dependent
clause) proportioned against the total number of C-units
per narrative to derive an average value for each child’s
story. Finally, use of cohesive devices (e.g. conjunctions,
referential pronouns, word repetition, as defined and il-
lustrated by Strong 1998) was proportioned against the
total number of words per narrative.

A team of three individuals, including the first two
authors, and a third transcriber transcribed and reviewed
each child’s transcript to achieve consensus on coding
conventions. In the relatively rare event that consensus
was not reached, the code selected by two of the three
coders was used.

Listener judgments of narrative quality

Narrative production requires the integration of linguis-
tic, cognitive and socio-behavioural skills (Norbury and
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Bishop 2003, Reilly ez a/. 2004). Clarity, charm and

creativity are difficult to examine quantitatively and are
often overlooked when using traditional objective mea-
sures (McFadden and Gillam 1996). We employed a
design utilized by Newman and McGregor (2006). Lis-
teners assigned a numerical score to stories and then
completed a questionnaire rating the extent to which
various specific factors (e.g. story grammar, syntax, flu-
ency/articulation, ‘sparkle’) influenced their ratings.

Listener participants

Adult participants included 45 undergraduates, aged
18-22 years (37 women and 8 men) from the Univer-
sity of Maryland, College Park, and George Washing-
ton University, Washington, DC. Exclusionary criteria
included hearing loss and English as a second language,
by self-report.

Rating scale

Survey ratings addressed seven different narrative fea-
tures: overall quality, vocabulary usage, story structure,
grammatical complexity, speech fluency, colour/interest
and prosody (see Appendix A). Listeners were instructed
to base their overall quality rating on the clarity and ease
of presentation, and vocabulary rating based on the level,
variety and relevance of the words used in the story. Lis-
teners were instructed to rate based on inclusion of crit-
ical parts of the story, and on whether the child followed
the theme of the story. Grammar ratings referred to
length and complexity of sentences, and fluency ratings
to the smoothness of speech. Finally, participants were
instructed to base colour/interest judgments (‘sparkle’)
on inclusion of emotion and humour, and prosody judg-
ments on whether the narrative sounded monotonous or
expressive. Each quality rating was made using a seven-
point interval scale.

Rating task

Adult listeners/raters first examined a copy of the illus-
trations used to elicit the narratives (which they could
refer to as they listened to the stories) and the survey
packet used to rate the narratives. Next, they reviewed
procedural directions (see Appendix A), and were in-
structed to disregard articulation errors and recording
quality. Participants each listened to ten different narra-
tives, delivered through an iSymphony speaker for iPod.
Each audio-recording was identified by numerical code,
and participants were unaware of the group designation
for any child.

Fifty narratives were used, and judged by 45 adultlis-
teners. Nine different participants listened to and rated
each narrative. The presentation order of the narratives
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was counterbalanced. Each playlist of ten narratives was
also designed to assure that all children on a playlist were
of roughly similar ages (e.g. within a 2-year age span) to
prevent younger children’s narratives from being com-
pared unfavourably with those from older children.

Results
Overview

We report a large number of comparisons on two rela-
tively small peer cohorts who were specifically selected to
be tightly matched in age and gender (known to impact
language performance profiles) and to rule out typical
confounds in prior studies, such as type of seizure dis-
order and localization focus; thus, all results should be
viewed as exploratory. We adjusted all p-values on a per-
hypothesis basis using the Bonferroni correction, and
report effect sizes for all results meeting significance.

Psycho-educational standardized test scores

IQ and CELF test scores (standard scores) were com-
pared across groups using a one-way analysis of vari-
ance (ANOVA). Group was a significant determinant
of verbal IQ score on the WASI (or DAS for children
less than 6 years of age); F(3, 46) = 4.7; p = 0.006,
n* = 0.235). Performance was poorest by children with
chronic epilepsy (mean = 98.4, SD = 13.17), which
differed significantly only from their TD peers (mean =
119.13, SD = 19.05). CWE-R also differed from the
CWE-C'’s typical peers (mean = 102.7, SD = 17.4),
but not from their own age-matched peers (mean =
110.4, SD = 12.58), and the two groups of CWE did
not differ from each other in verbal IQ (MSE = 253.74,
p = 0.05). It should be noted that the TD cohorts per-
formed at or above the mean standard score, while the
CWE were functioning within normal limits, but at a
lower level than their peers.

Performance IQ scores also showed an effect of
group (F(3, 46) = 4.59; p = 0.007; n* = 0.23). By
Fisher’s LSD multiple-comparison test, both groups
of CWE differed from both groups of TD peers, but
children with recent-onset seizures did not differ from
chronic children, nor did the two groups of TD chil-
dren differ from each other (MSE = 198.91, p = 0.05).
CWE-C achieved a mean standard score of 96.13 (SD =
13.1); CWE-R achieved a mean standard score of 97.7
(SD =13.7). TD peers of CWE-C had average scores of
111.5(SD = 15.7); peers of CWE-R had average scores
of 111.6 (13.3). Once again, the CWE performed at
average levels, while the TD peers performed somewhat
above average levels for age.

Scores on the CELF and CELF-P showed effects
of group. Group difference for the Core Language sub-
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tests was significant (F(3, 43) = 9.06, p = 0.0009;
n* = 0.36). However, on this instrument, CWE-R
showed the lowest average scores (mean = 86.78, SD =
15.5), significantly different from performance by their
TD peers (mean = 114.4, SD = 10.7) and the peers
of CWE-C (mean = 111.8, SD = 14.5). The same
profile was shown by children with chronic epilepsy
(mean = 95.9, SD = 15.1). The two groups of CWE
did not differ from each other on CELF performance
(MSE = 201.56, p = 0.05). Two CWE-C and one
CWE-R did not complete testing to allow computation
of the Core Language quotient. For this reason, only
47 child participants (instead of 50) were included in
this analysis. Although there are no firm cut-offs for
using CELF scores to define a clinical language disor-
der, both groups of CWE probably would be judged
as falling within average to low-average performance.
However, gender- and age-matched children from their
general region and educational systems did perform sig-
nificantly better.

Narrative analyses

Narratives were analysed for a range of variables, in-
cluding those that are micro-structural (grammatical
and lexical) as well as those considered to be macro-
structural (e.g. incorporation/integration of story ele-
ments, as described by Justice ez /. 2006). All narra-
tive codes were assigned by one of two trained judges
and then juried in conjunction with a third judge to
reach consensus judgments. Narrative data were com-
pared cross-sectionally in two sets of comparisons: chil-
dren with recent-onset epilepsy (CWE-R) compared
with their age- and gender-matched TD peers (TD-R),
and children with chronic epilepsy (CWE-C) compared
with their age- and gender-matched TD peers (TD-C).
Outcomes for these analyses were not standard scores
and thus reflected the influence of age as well as gen-
der, which were not constant across the four groups.
Although age ranges overlapped between CWE-R and
CWE-C and their peers, the chronic group and their
peers were, on average, 2 years older than the pairs of
children with recent-onset epilepsy and their peers, a
significant difference (r = 2.1, p = 0.047). Thus, all
comparisons in the following sections are made between
the CWE and their respective peer-matched group only.
Additionally, for many of the comparisons, lack of ho-
mogeneity of variance in scores among groups forced
non-parametric statistical analysis. In these cases, effect
size was appraised using Cliff’s delta.

The number of words used to tell the narratives
did not differ within matched cohorts. CWE-R used an
average of 227.5 words to tell their stories, while their
peers used an average of 222.4 (r = 0.1166, p = 0.91).
CWE-C used a mean of 251 words in telling the Frog
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narrative, while their peers used an average of 256.7
words (r= —0.1576, p = 0.88). Narrative length, in C-
units, did not distinguish between either group of CWE
and their peers. In fact, both groups of CWE produced
slightly longer narratives than did their TD matches
(recent-onset/ TD comparison means 34.4 (SD = 7.9)
and 30.2 (8.5), respectively (r = 1.1455, p = 0.27);
chronic/TD means 33.6 (11.7), 31.8 (7.3), respectively
(r=0.5061, p = 0.62).

Lexical diversity also showed few differences be-
tween the groups. CWE-R demonstrated mean VOCD
scores of 28.9 (SD = 7.9), while their peers achieved
similar scores of 31.5 (SD = 12.4) (+ = 0.5581,
p = 0.58). CWE-C had mean VOCD values of 30.05
(SD =13.3), while their peers had a mean value of 31.44
(SD = 5.7). There was large variability seen within the
CWE-C group, forcing a non-parametric statistic. Nev-
ertheless, no statistically significant differences emerged
between the groups for this variable (Mann—Whitney
U converted to Wilcoxon z = —1.2651, p = 0.21).

Syntactic complexity, as measured by proportion of
complex C-units, did not statistically differentiate be-
tween groups. CWE-R and their peers used an average
of 7.7% and 8.7% complex C-units (r = —0.328, p =
0.75), while CWE-C and their peers showed a larger
difference (3.4% and 7.4%, respectively, r = —1.6730,
p = 0.11); however, this difference was not statistically
significant. We did not find differences among groups
in use of cohesive devices (e.g. conjunction, referential
pronouns). There was little range in the proportional
use of these devices. CWE-R used the fewest, at 1.8%,
while CWE-C used the most, at 2.1%. Both groups of
TD peers used an average of 1.9%. Neither contrast
reached significance (CWE-C and peers, t = 0.5932,
p = 0.56; CWE-R and peers, t = —0.5868, p = 0.50).

In contrast, narrative structure distinguished the two
groups of CWE and their TD peers (table 1). For total
number of narrative elements, mean scores were fairly
close when CWE-R and their peers were compared,

Table 1. Narrative components during the story retell task

CWE-R TD-R CWE-C TD-C
(N=10) (N=10) (N=15) (N=15)

8.1(3.98) 9.3(3.4) 8.13(3.14) 12.3(2.19)

Narrative
total
Setting 0.9 (0.74) 1.6(0.52) 1.2(0.68) 1.7(0.59)

Initiating 2.6 (1.35) 3.1 (0.99) 2.8(1.3)  3.9(0.99)
events

Goals 0.1(0.32) 0.4(0.52) 0.13(0.35 0.4 (0.51)
Attempts  3.8(2.2) 35(25 3.1(21)  53(1.28)"

Outcome 0.7 (0.48) 0.7 (0.48) 0.93 (0.26) 1.0 (0)

Notes: Differences for narrative total were significant for CWE-C/TD-C. For the story
subcomponents, after Bonferroni correction, only differences between attempts (CWE-
C/TD-C) met the threshold for significance.

*< 0.00025; **< 0.0016.
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at 8.1 (SD = 3.98) and 9.3 (3.4), respectively (r =
0.7244, p = 0.48) and no individual story component
showed significantly differing level of inclusion, except
for specifying the story setting appropriately. For that
story component, CWE-R included a mean of only 0.9
(SD = 0.74) elements, while their peers included 1.5
(SD = 0.52) (r = —2.4579, p = 0.03; not significant
after Bonferroni correction).

However, CWE-C included only an average of 8.3
(SD = 3.14) elements per story, while their TD peers, as
expected of a slightly older group of children, produced
an average of 12.2 (SD = 2.19) elements; homogeneity
of variance was violated, forcing a non-parametric anal-
ysis (Z = —3.546, p = 0.0002; Cliff’s delta = 0.623).
CWE-C differed from their peers in specifying the story
setting (mean = 1.1876 (0.7), 1.6876 (0.6), respec-
tively; Z = —2.3004, p = 0.02; Cliff’s delta = 0.41),
initiating events (mean = 2.813 (1.3), 3.813 (0.99), re-
spectively; Z = —2.62, p = 0.01; Cliff’s delta = 0.40),
and attempts (mean = 3.1875 (2.1), 5.25 (1.28), re-
spectively; Z= —2.832, p = 0.002; Cliffs delta = 0.5).
For specification of character goals, differences were also
observed (CWE-C mean = 0.13 (0.35), peers’ mean =
0.4375 (0.51); Z = —1.935, p = 0.05; Cliff’s delta =
0.34). Story outcomes did not distinguish CWE-C and
their peers, primarily because both groups of children
virtually always included this component (mean = 0.94
(0.26), 1.0 (0), respectively; Z = —1.0, p = 0.35). Of
all story subcomponents, only attempts differentiated
the CWE-C from their typical peers after correction for
multiple comparisons.

Listener perceptions

The nine ratings for each narrative were averaged. Data
were compared across participant groups using non-
parametric 7-tests (Mann—Whitney U-values converted
to Wilcoxon Z-scores) appropriate to analysis of non-
ratio survey data. A separate Mann—Whitney U-test was
used for each one of the seven rating areas and were
compared cross-sectionally in two sets of comparisons:
CWE-R compared with TD-R, and CWE-C compared
with their TD peers (TD-C). Significance level was ad-
justed to 0.008 due to multiple comparisons.

In terms of their overall quality, listeners scored
CWE narratives (mean = 3.92) lower than TD narra-
tives (mean = 4.7, Z= —2.10, p = 0.04, Cliff’s delta =
0.27) (figure 2 and table 2). Scores for use of grammar
were significantly depressed (mean = 4.33) for the CWE
(mean = 3.46, Z = —2.66, p = 0.008; Cliff’s delta =
0.345). Vocabulary (Z= —2.42, p = 0.02; Cliff’s delta =
0.31) and fluency (Z = —1.98, p = 0.05; Cliff’s
delta = 0.26) ratings were depressed to a non-significant
degree.
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Figure 2. Mean scores of CWE and TD listener ratings.

Table 2. Comparison of listener ratings of children with
epilepsy (CWE) and typically-developing children (TD)

Mean Mean Standard Standard
Scores: Scores: Deviation: Deviation:

CWE TD CAVE TD z »

Overall 3.92 4.70 1.34 1.07 2.10 *0.0360

Vocabulary 3.63  4.45 1.19 1.04 —242 0.0156

Story 4.03 4.75 1.30 1.07 —1.76 0.0789
Structure

Grammar  3.46 4.33 1.19 1.01 — 2.66 **0.0078

Fluency 3.59 4.26 0.93 1.29 —1.98 0.0476

Color/ 3.77 4.12 1.35 124 —1.09 0.2769
Interest

Prosody 3.63 3.90 1.40 1.23 —0.85 0.3928

*Significant at p < .05.
**Significant at p < .008.

Mean ages of CWE-C and CWE-R differed by 2
years, which had motivated two groups of age-matched
TD children. Across the combined typical and CWE
samples, correlation between age and overall quality lis-
tener score was significant (r = 0.33, p = 0.02). Cor-

Table 3. Correlations between age and listener ratings

Age

Child Participants (n = 50}
Overall r 0.33

p *0.0198
Vocabulary r 0.33

p *0.0181
Story Structure r 0.34

p *0.0149
Grammar r 0.33

? *0.219
Fluency r 0.38

» *0.006
Color/Interest r 0.19

? 0.1837
Prosody r 0.10

p 0.0485

*Significant at p < .01.

relations between age and story subcomponents were
also significant for vocabulary, story structure, gram-
mar and fluency, with 7-values ranging from 0.33 to
0.38 (table 3), but there was no evident correlation
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between age and colour/interest (» = 0.19) or prosody
(r=10.10). Although significant, these correlations were
modest, suggesting that age did not strongly predict lis-
tener judgments when narrative task was held constant.
The decision to limit any stimulus playlist to stories
generated by children of roughly similar ages may have
prevented a strong effect of age on listener judgments.

A one-way ANOVA to examine overall listener per-
ceptions was significant for group at p = 0.04, £(3, 46) =
2.92; % = 0.16). Fisher’s LSD multiple-comparison test
revealed that CWE-C received significantly lower scores
than age-matched peers with no other group differences
significant.

We hypothesized that differences in listener scores
would be greater in the chronic comparison (CWE-C
and TD-C) than in the recent-onset comparison (CWE-
R and TD-R). Narrative ratings assigned to TD-C were
significantly higher than narrative ratings assigned to
CWE-C in four areas: overall quality (Z = —3.13, p =
0.002; Cliff’s delta = 0.55), vocabulary (Z = —3.28,
p = 0.001; Cliff’s delta = 0.58), story structure (Z =
—2.91, p = 0.004; Cliff’s delta = 0.51), and grammar
(Z= —3.69, p = 0.000; Cliff’s delta = 0.65) (figure 2
and table 1). After adjustment for multiple comparisons,
there were no significant differences between groups in
ratings assigned for fluency (Z = —2.39, p = 0.02),
colour/interest (Z = —2.30, p = 0.02), or prosody
(Z = —1.97, p = 0.484). In contrast, and consistent
with our predictions, there were no significant or no-
ticeable differences in ratings assigned to CWE-R versus
ratings assigned to TD-R (figure 2 and table 1) for any
of the response variables.

Pearson correlations revealed that overall listener
quality ratings were highly correlated with vocabulary
(r=10.93, p < 0.008), story structure (r = 0.94, p <
0.008), and grammar ratings (» = 0.96, p < 0.008).
Overall quality ratings also correlated with fluency (» =
0.70, p < 0.008) and colour/interest ratings (» = 0.59,
p < 0.008), but not prosody ratings (» = 0.38, p =
0.0759, n.s.).

Overall quality scores correlated with CELF Core
Language scores (r = 0.47, p < 0.01), WASI verbal IQ
scores (r = 0.51, p < 0.01), number of story grammar
elements (/V total, » = 0.64, p < 0.01) and vocabu-
lary diversity (VOC-D; » = 0.44, p < 0.01). The only
measure that did not significantly correlate with overall
listener rating was total number of C-units (r = 0.17,
< 0.01) (table 4). It appears that listeners detect differ-
ences in stories that are also apparent in clinical language
sample analysis and standardized assessments.

Discussion

Caplan ez al. (2009) estimate that up to 25% of CWE
ages 6-8 are linguistically impaired, 33% of those
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Table 4. Intercorrelations between listeners’ overall quality
scores and formal measures

Total C
Measure CELF CL Verbal IQ N total VOC-D  units
CWE
(n=25)

Overall r 047 0.51 0.64 0.44 0.17

p  *.0009 *,0002  *.0000 *.0021 0.2622
CELFCL r 0.75 0.31 0.28 —0.26

P *0.0000 *0.0337 0.0531 0.0806
Verbal IQ r 0.38 0.22 —0.16

2P 0.0077 0.1399 0.2888
N total r 0.28 0.17

? 0.0541 0.2598
VOC-D r 0.05

? 0.7299

Note: CWE, all children with CWE; CELF CL, CELF Core Language Quotient
N total, number of words in the narrative; VOC-D, vocabulary diversity.
*Significant at p < .01.

8—12 years, and up to half of CWE ages 12—15. Fastenau
et al. (2008) found that almost half of their CWE from
ages 8 to 15 years would meet criteria for a diagnosis of
learning disability. This is a large number of school-aged
children, given the high incidence of epilepsy in this age
group, yet there is virtually no coverage of this prob-
lem in the professional literature addressed to practising
SLPs.

In the current study, CWE, who were carefully
matched to typical peers by gender and on age, scored
significantly lower than did TD peers on the CELE
a standardized language assessment. On average, how-
ever, scores fell within 1 SD of the normative mean and,
therefore, would not normally trigger a clinical diagno-
sis of language impairment, with referral for treatment.
The same was true of performance IQ scores for both
groups of CWE and for verbal 1Q scores in children
with chronic epilepsy (CWE-C); thus, we cannot rule
out that the language differences we detected in this
study were specific and not a reflection of subtle cogni-
tive impairments that either predated or accompanied
development of seizure disorder in the chronic group.
Critically, focal epilepsy may negatively impact stan-
dardized test scores, but not to such an extent that the
CWE would obviously qualify for speech/language or
educational interventions, according to most guidelines,
particularly if no baseline measures of performance prior
to diagnosis were available.

No professional guidelines appear to suggest a
speech—language evaluation for CWE at diagnosis, al-
though comparable recommendations for baseline neu-
ropsychological evaluation are emerging (Loring 2010).
This gap in baseline assessment contrasts with the grow-
ing number of American states that now require pre-
season baseline assessment of student athletes at risk
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for concussion to measure possible skill losses over time
(Fjordbak 2011).

The largest differences between groups were seen
in the functional measure: storytelling, both in terms
of structural analysis and listener judgments. Narra-
tives produced by CWE-C were scored much more
poorly than the others, although their narratives con-
tained more utterances. However, their typical utter-
ances were shorter, and did not contain as many
scorable story elements. CWE-C talked as much, if
not more, than peers, but conveyed less information to
listeners.

Listener ratings of narratives from CWE and
matched TD peers were not greatly different when
epilepsy was of recent onset. However, CWE-C narra-
tive ratings were significantly lower than TD-C ratings,
specifically in the areas of overall quality, vocabulary,
story structure and grammar. Listeners perceived stories
produced by CWE-C as less well put together and less
syntactically and lexically complex, but no different in
prosody, fluency or interest.

Listeners provided significantly lower overall qual-
ity and story structure ratings to narratives produced
by CWE-C than TD-C. This finding is consistent with
Caplan ez al’s (2002) finding that CWE produced more
disorganized narratives than healthy peers. Conversa-
tional or narrative samples that lack cohesion or speci-
ficity are also typical of children with frank language dis-
orders, such as SLI (for an extensive review, see Leonard
1998).

In the current investigation, children whose epilepsy
was more recent in onset did not demonstrate the same
functional deficits in language production that children
with chronic seizures demonstrated. The chronic group
was older than the recent-onset group (mean ages =
116 and 92 months, respectively). Story production is a
higher-order task that requires executive functions such
as planning and organization. As a general rule, the older
children’s narratives were longer and more complicated,
thus requiring more planning and better organization.
Deficits in this age range may have been more apparent
to listeners than at younger ages, when stories were less
well-elaborated.

Findings from the narrative task thus provide evi-
dence of a functional language deficit associated with
LRE, particularly in children who have lived with the
disorder for more than 3 years. Our study results strongly
suggest the utility of assessing CWE soon after diagno-
sis, using a basic battery of IQ and language assessments
(including collection and analysis of a spontaneous lan-
guage sample), and reassessment on a periodic basis to
monitor cognitive and language status over time. Thus,
we agree with Caplan ez al’s (2004) recommendation
that CWE be given thorough language assessments,
with particular emphasis on tracking children whose
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seizures are poorly controlled, who receive AED poly-
therapies and who have other risk factors for subtle lin-
guistic differences (such as lower socio-economic status
or non-native language proficiency). We note that base-
line psycho-educational assessment of CWE is increas-
ingly frequently recommended in the medical literature
to monitor for potential disorder at time of onset, as
well as gradual decline in function (see most recently the
calls by Austin and Fastenau 2010, and Loring 2010),
although our review did not find any mention of this
issue in the psycho-educational or speech—language lit-
erature. Loring (2010) specifically suggests that schools
treat children with newly diagnosed epilepsy similarly
to those who experience traumatic brain injury, and we
endorse this recommendation.

Although the elicitation and scoring of expressive
language samples can be a time-consuming task, lan-
guage sample analysis taps the real-world contexts of ex-
pressive language performance. Some standardized lan-
guage sampling assessment tools have become available
recently, e.g. the Strong Narrative Assessment Procedure
(Strong 1998), and the Expression, Reception and Recall
of Narrative Instrument (ERNNI) (Bishop 2004); they
are less time-consuming and provide normative scores to
be used in clinical referrals for intervention, if necessary.

CWE may present with difficulties in the areas of
learning, memory, attention and executive functioning
(Oostrom ez al. 2005, Drewel and Caplan 2007), skills
critical to conversational discourse and narrative produc-
tion. Such basic cognitive impairments also can con-
tribute to higher-level linguistic deficits because these
problems can make it difficult to process and respond
to language demands across different contexts (Drewel
and Caplan 2007).

All of the CWE in this study were receiving AEDs.
We could not systematically evaluate the effects of spe-
cific drugs or mono- versus polytherapy on the observed
differences in language and psycho-educational func-
tion, particularly in the CWE-C, who, by definition,
had taken them for longer periods of time. While un-
tangling this relationship is important, we note that,
whether as a function of their seizures or their medica-
tions, CWE appear to be at risk for the development
of perceptible changes in speech and language produc-
tion and merit periodic base-lining and monitoring by
a speech—language pathologist.

A major limitation of this study is its cross-sectional
and retrospective design, as well as limited sample size.
A prospective design that would have more closely
matched children for age, gender, SES, as well as IQ
would have better informed the findings. Although we
believe that the language differences that we found
are specific to the children’s history of seizures, both
groups of children under-scored their peers on verbal
IQ tasks, and we cannot rule out the possibility that
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the CWE-C, in particular, were not verbally impaired
BEFORE their seizures began. This is why a longitu-
dinal study specifically tracking language abilities in
children diagnosed with seizure disorders is so critically
needed.

Additionally, because the original focus of the larger
project was neuroimaging, a number of potentially influ-
ential factors were not balanced across the sample (e.g.
as it was unclear how SES should affect brain imag-
ing results, these data were not systematically gathered
or controlled). Thus, the findings should be considered
preliminary. However, their congruence with a number
of other recent reports showing CWE at risk for lan-
guage and psycho-educational deficits should be consid-
ered cautionary, and supportive of the need for further
research by communication disorders specialists as well
as a higher level of baseline assessment for CWE after
initial diagnosis.

Alongitudinal study that contrasts expressive and re-
ceptive language skills at the onset of seizures with these
skills over the course of childhood epilepsy would better
ascertain if seizures lead to diminished language abilities.
It could address whether lower performance on measures
of cognition and language is caused by seizures, their
treatment or some underlying neuropathology. How-
ever, few such prospective studies had been reported
in the recent literature (Benn ez 2/ 2010, Dunn ez 4.
2010, Jones et al. 2010, Oostrom et al. 2005, Her-
mann et al. 2008) and they did not use the specific
language measures that were the focus of the current
study.

Second, a number of socio-economic variables may
affect language performance, as well as moderate out-
comes in childhood epilepsy (Fastenau ez al. 2004).
We had to obtain racial and parental education infor-
mation post hoc and could not match or control for
these variables. However, the two groups of CWE did
not differ substantially on these values, despite differ-
ences in their language performance profiles. Clearly,
such factors should be carefully controlled in follow-
up studies. Fastenau ez 4l (2004) also note that ad-
ditional variables, such as family support and home
environment, may moderate academic outcomes in
CWE.

The majority of studies describing language profiles
in epilepsy involve adults. The current study focused on
children having LRE with focus in the left hemisphere.
It is also important to track language performance in
children with more severe profiles of epilepsy. While a
strength of this study was that we excluded symptomatic
causes of epilepsy that confound some other studies,
such narrow inclusion criteria necessarily limit the gen-
eralizability of our findings to the larger population of
CWE. We suspect that children with more complex
profiles may show even greater levels of impairment.
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We recommend the use of language samples in
future work examining the language skills of CWE.
Spontaneous language samples capture functional as-
pects of language and tap into communicative skills
that standardized tests do not. Studies that report only
standardized test scores may fail to capture the im-
pact of epilepsy on communicative ability. They ex-
amine language in a decontextualized manner and are
not as sensitive or ecologically valid as language sam-
ples in detecting the subtle expressive language differ-
ences that may distinguish CWE from their seizure-
free peers. The converging evidence provided by the
present study, which paired standardized test scores
with both clinical language sample analysis, and then
added listener judgments, suggest measurable conse-
quences of living with a chronic seizure disorder which
merit further investigation. Baseline measurements of
the language and psycho-educational performance of
CWE appear to be strongly motivated, so that any dis-
cernible losses in proficiency over time can be referred for
intervention.
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Notes

1. The abbreviation ‘CWE’ will be used to refer to the clinical
samples; however, all children had the more specific diagnosis of
LRE.

2. Based on Camfield and Camfield (2002b), a ceiling of ‘more than
20 seizures’ was applied because a cut-off at fewer than 20 seizures
best predicts eventual outcomes in childhood-onset epilepsy and
minimizes imprecision; parents experience difficulty in precise
recall above this number.

References

AUSTIN, J. and FASTENAU, P, 2010, Are seizure variables related
to cognitive and behavior problems? Developmental Medicine
and Child Neurology, 52, 5-6.

BENN, E., HESDORFFER, D., LEVY, S., TESTA, E, DIMARIO, E and
BERG, A., 2010, Parental report of behavioral and cognitive di-
agnoses in childhood-onset epilepsy: a case-sibling-controlled
analysis. Epilepsy and Behavior, 18, 276-279.

BERG, A. T., HESDORFEER, D. C. and ZELKO, FE J., 2011, Special
education participation in children with epilepsy: what does
it reflect? Epilepsy and Behavior, 22, 336-341.

BERL, M. M., BaLsamo, L. M., Xu, B., MOORE, E. N., WEINSTEIN,
S. L., COoNRry, J. A, PEARL, P L., SAcHS, B. C., GRANDIN,
C. B., FrarT1ALL, C., RITTER, E J., SATO, S., THEODORE,

85U8017 SUOWILLOD 3A1Ie.1D) 3|qeo! [dde au Ag peuienob aJe Ss(oile YO ‘@SN J0 S8|nJ o} Akeiq18ul|uO 8|1 UO (SUOIPUO-PUB-SWLBH W00 A8 1M Ake.ql 1 Bu JUO//:SdnL) SUORIPUOD pue swe 1 8y} 885 *[9202/20/90] Lo Ariqiauljuo A8 |im ‘Aisieniun uojp N a1Beued Aq X'€0200°2T02 ¥869-09%T [T TTT 0T/I0p/wW0d A8 i Akeiqijpuluo//sdny wouy papeojumod ‘Z *€T0Z ‘v86909%T



218

W. H. and GAILLARD, W. D., 2005, Seizure focus affects
regional language networks assessed by fMRI. Neurology, 65,
1604-1611.

BHISE, V., BURACK, G. and MANDELBAUM, D., 2009, Baseline
cognition, behavior and motor skills in children with new-
onset, idiopathic epilepsy. Developmental Medicine and Child
Neurology, 52, 22-26.

Bisnor, D., 2004, Expression, Reception and Recall of Narrative In-
strument (London: Psychological Corporation).

BROEDERS, M., GEURTS, H. and JENNEKENS-SCHINKEL, A., 2010,
Pragmatic communication deficits in children with epilepsy.
International Journal of Language and Communication Disor-
ders, 45, 608—616.

Byars, A. W., DEGRAUW, T. J., JOHNSON, C. S., FASTENAU, P. S.,
PERKINS, S. M., EGELHOFF, J. C., KALNIN, A., DUNN, D. W.
and AUSTIN, J. K., 2007, The association of MRI findings
and neuropsychological functioning after the first recognized
seizure. Epilepsia, 48, 1067-1074.

CAMFIELD, P. and CAMFIELD, C., 2002a, Epileptic syndromes in
childhood: clinical features, outcomes and treatment. Epilep-
sia, 43(Suppl. 3), 27-32.

CAMEFIELD, P. and CAMEIELD, C., 2002b, Childhood epilepsy: what
is the evidence for what we think and what we do? Journal of
Child Neurology, 18, 272-287.

CarLaN, R., GuUTHRIE, D., Komo, S., SHiELDS, W. D.,
CHAYASIRISOBHON, S., KOrRNBLUM, H. 1., MITCHELL, W.
and HANSON, R., 2001, Conversational repair in pediatric
epilepsy. Brain and Language, 78, 82-93.

CAPLAN, R., GUTHRIE, D., KOMO, S., SIDDARTH, P., CHAYASIRISOB-
HON, S., KornBLUM, H., SANKAR, R., HANSEN, R,
MiITCHELL, W. and SHIELDS, D., 2002, Social communica-
tion in children with epilepsy. Journal of Child Psychology and
Psychiatry, 43, 245-253.

CarLaN, R., LeviTT, J., SIDDARTH, P, WU, K. N., GURBANI, S.,
SHIELDS, W. D. and SANKAR, R., 2010, Language and brain
volumes in children with epilepsy. Epilepsy and Behavior, 17,
402-407.

CAPLAN, R., SIDDARTH, P, BAILEY, C. E., LANPHIER, E. K., GURBANI,
S., SHIELDS, D. W. and SANKAR, R., 2006, Thought disorder:
a developmental disability in pediatric epilepsy. Epilepsy and
Behavior, 8, 726-735.

CAPLAN, R., SIDDARTH, P, GURBANI, S., OTT, D., SANKAR, R. and
SHIELDS, W. D., 2004, Psychopathology and pediatric com-
plex partial seizures: seizure-related, cognitive, and linguistic
variables. Epilepsia, 45, 1273-1281.

CAPLAN, R., SIDDARTH, P, Vona, P, StaHL, L., Baikgy, C,
GURBANI, S., SANKAR, R. and SHIELDS, W. D., 2009,
Language in pediatric epilepsy. Epilepsia, 50, 2397-
3407.

DREWEL, E. H. and CAPLAN, R., 2007, Social difficulties in children
with epilepsy: review and treatment recommendations. Expert
Review Neurotherapeutics, 7, 865-873.

DunN, D., JoHnsoN, C., PErRKINS, S., FASTENAU, P, BYARSs,
A., DEGrAUW, T. and AUSTIN, J., 2010, Academic prob-
lems in children with seizures: relationships with neu-
ropsychological functioning and family variables during
the 3 years after onset. Epilepsy and Behavior, 19, 455—
461.

FASTENAU, P, SHEN, J., DUNN, D. and AUSTIN, J., 2008, Academic
underachievement among children with epilepsy. Journal of
Learning Disabilities, 41, 195-207.

FASTENAU, P, SHEN, J., DUNN, D., PERKINS, S., HERMANN, B. and
AUSTIN, J., 2004, Neuropsychological predictors of academic
underachievement in pediatric epilepsy: moderating roles of
demographic, seizure and psychosocial variables. Epilepsia,
45, 1261-1272.

Amy Strekas et al.

FJORDBAK, A., 2011, Protecting student athletes: growing number
of states pass concussion-related legislation. ASHA Leader
(available  at:  http://www.asha.org/Publications/leader/
2011/110830/Protecting-Student-Athletes-Growing-Num-
ber-of-States-Pass-Concussion-Related-Legislation) (accessed
on 20 December 2011).

GAILLARD, W. D., BErL, M. M., Moorg, E. N., RitzL, E. K.,
ROSENBERGER, L. R., WEINSTEIN, S. L., CONRY, J. A., PEARL,
P L., RITTER, E E, Sarto, S., VEZINA, L. G., VAIDYA, C. ].,
WIGGS, E., FRATALLL, C., RISSE, G., RATNER, N. B., GIOIA,
G. and THEODORE, W. H., 2007, Atypical language in le-
sional and nonlesional complex partial epilepsy, Neurology,
69, 1761-1771.

HERMANN, B., MEADOR, K., GAILLARD, W. D. and CRAMER, ]J.,
2010, Cognition across the lifespan: antiepileptic drugs,
epilepsy, or both? Epilepsy and Behavior, 17, 1-5.

HERMANN, B., SEIDENBERG, M. and JONES, J., 2008, The neurobe-
havioral comorbidities of epilepsy: can a natural history be
developed? Lancer Neurology, 7, 151-160.

HERMANN, B., SEIDENBERG, M., JONES, J. and BHATTACHARYA, M.,
2006, Cognitive prognosis in temporal lobe epilepsy. Annals
of Neurology, 60, 80-77.

JONES, J., SIDDARTH, P, GURBANI, S., SHIELDS, W. D. and
CaArLAN, R., 2010, Cognition, academic achievement, lan-
guage and psychopathology in pediatric chronic epilepsy:
short-term outcomes. Epilepsy and Behavior, 18, 211-217.

JUSTICE, L., BOWLES, R., KADERAVEK, J., UKRAINETZ, T., EISENBERG,
S. and GiLLAM, R., 2006, The Index of Narrative Microstruc-
ture: a clinical tool for analyzing school-age children’s narrative
petformance. American Journal of Speech—Language Pathology,
15, 177-191.

LEONARD, L., 1998, Children with Specific Language Impairment
(Cambridge, MA: MIT Press).

LORING, D., 2010, Teaching the teachers: data to benefit school
systems and doctors about children with newly diagnosed
epilepsy. Epilepsy Currents, 10, 38-39.

MACWHINNEY, B., 2000, The CHILDES Project: Tools for Analyzing
Talk, 3rd edn (Mahwah, NJ: Lawrence Erlbaum Associates).

MANDELBAUM, D., BURACK, G. and BHISE, V., 2009, Impact of
antiepileptic drugs on cognition, behavior and motor skills
in children with new-onset, idiopathic epilepsy. Epilepsy and
Behavior, 16, 341-344.

MAYER, M., 1969, Frog, Where Are You? (New York, NY: Dial).

MBWANA4, J., BERL, M., RITZL, E., ROSENBERGER, L., WEINSTEIN,
S., CONRY, J., PEARL, P, SHAMIN, S., MOORE, E., SATO, S.,
VEZINA, L., THEODORE, W. and GaILLARD, W. D., 2009,
Limitations to plasticity of language network reorganization
in localization related epilepsy. Brain, 132, 347-356.

MCcFaDDEN, T. U. and GiLLAM, R., 1996, An examination of the
quality of narratives produced by children with language dis-
orders. Language, Speech and Hearing Services in Schools, 27,
48-56.

NEWMAN, R. and MCGREGOR, K., 2006, Teachers and laypersons
discern quality differences between narratives produced by
children with or without SLI. Journal of Speech, Language and
Hearing Research, 49, 1022-1036.

NORBURY, C. and BisHoP, D. V. M., 2003, Narrative skills of
children with communicative impairments. International
Journal of Language and Communication Disorders, 38,
287-313.

OosTtrOM, K. J., SMEETS-SCHOUTEN, A., KRUITWAGEN, C. J.,
PETERS, A. and JENNEKENS-SCHINKEL, A., 2003, Not only
a matter of epilepsy: early problems of cognition and
behavior in children with ‘epilepsy only’—a prospective,
longitudinal, controlled study starting at diagnosis. Pediatrics,

112, 1338-1344.

85U8017 SUOWILLOD 3A1Ie.1D) 3|qeo! [dde au Ag peuienob aJe Ss(oile YO ‘@SN J0 S8|nJ o} Akeiq18ul|uO 8|1 UO (SUOIPUO-PUB-SWLBH W00 A8 1M Ake.ql 1 Bu JUO//:SdnL) SUORIPUOD pue swe 1 8y} 885 *[9202/20/90] Lo Ariqiauljuo A8 |im ‘Aisieniun uojp N a1Beued Aq X'€0200°2T02 ¥869-09%T [T TTT 0T/I0p/wW0d A8 i Akeiqijpuluo//sdny wouy papeojumod ‘Z *€T0Z ‘v86909%T


http://www.asha.org/Publications/leader/2011/110830/Protecting-Student-Athletes-Growing-Number-of-States-Pass-Concussion-Related-Legislation
http://www.asha.org/Publications/leader/2011/110830/Protecting-Student-Athletes-Growing-Number-of-States-Pass-Concussion-Related-Legislation
http://www.asha.org/Publications/leader/2011/110830/Protecting-Student-Athletes-Growing-Number-of-States-Pass-Concussion-Related-Legislation

Narrative abilities of children with epilepsy

OosTtrROM, K. J., VAN TEESELING, H., SMEETS-SCHOUTEN, A.,
PETERS, A. C. B. and JENNEKENS-SCHINIKEL, A., 2005, Three
to four years after diagnosis: cognition and behaviour in chil-
dren with ‘epilepsy only:” A prospective, controlled study.
Brain, 128, 1546-1555.

PaL, D., 2011, Epilepsy and neurodevelopmental disorders of lan-
guage. Current Opinion in Neurology, 24, 126-131.

PARKINSON, G. M., 2002, High incidence of language disorder in
children with focal epilepsies. Developmental Medicine and
Child Neurology, 44, 533-537.

RANTANEN, K., ERIKSSON, K. and NIEMINEN, P, 2011, Cognitive
impairment in preschool children with epilepsy. Epilepsia,
Series 4, 52, 1499-1505.

REILLY, J., LOsH, M., BELLUGL, U. and WULFECK, B., 2004, ‘Frog,
where are you?” Narratives in children with specific language
impairment, eatly focal brain injury, and Williams syndrome.
Brain and Language, 88, 229-247.

Russ, S. A., LARSON, K. and HALFON, N., 2012, A national profile of
Childhood Epilepsy and Seizure Disorder. Pediatrics, 129(2),
256-264.

SEMEL, E., WuG, E. and SECORD, W., 2003, Clinical Fvalua-
tion of Language Fundamentals—CELF-4 (San Antonio, TX:
Psychcorp).

STRONG, C. J., 1998, The Strong Narrative Assessment Procedure (Eau
Claire, WI: Thinking Publ.).

SvoBODA, W., 2004, Childhood Epilepsy: Language, Learning and
Behavioral Complications (Cambridge: Cambridge University
Press).

TRrABASSO, T. and RODKIN, P. C., 1994, Knowledge of goal/plans:
a conceptual basis for narrating Frog, Where Are You? In R.
Berman and D. Slobin (eds), Relating Events in Narrative: A
Crosslinguistic Developmental Study (Hillsdale, NJ: Lawrence
Erlbaum Associates).

Appendix A: Listener rating sheet

INSTUCTIONS: You will listen to 10 child-narrated stories based on
the wordless picture book, Frog, Where Are you? Each recording is
approximately 4 minutes long. Your fask is to rate the quality of
narratives based on the criteria listed in the attached surveys.
After listening to each namrative, you will be provided with as much
fime as needed to complete a survey. Please do not hesitate to

ask any questions.

Before you begin, please answer the following questions:
Do you have any history of hearing lossg Y N
Are you a native speaker of English? ¥ M

Note: In some of these stories, children may not pronounce their
words comrectly (arficulation emrors). Please do not allow this to
affect your ratings.

OVERALL QUALITY
1 2 3 4 5 & T
Very low Very high
quality qualhy
For example, you might base your judgrment on:
» Amount of informafion conveyed
»  Clarity of the story
« Eome of pretentation
VOCABULARY
1 2 3 4 5 é T
Very low Very high
quality qualty

Forexample, you might bose your judgment on:
s Levelof vocabulary

= Varely of vocabulary

» Rekvonce of vocobulary to the stony

STORY STRUCTURE

® ©

1 2 3 4 § é T
Very low Very high
quality qually

Foraxomple, you might bose your judgment on:
#= Inclusion of crtical parts of the story
« Child followed the theme of the story

GRAMMAR
1 2 3 4 5 é T
Wery low Wery high
quality qually

For example, you might base your judgrment on:
+ Uze of comect grammarn’complefe senfences
s  Complexdly of sentences

+ Length of sentences

FLUENCY/FLOW
1 2 3 & 5 é T
Very low Very high
qualify quality

For example. you might base your judgment on:
« Smoothnes of speech
for does fhe chid pouse. hesitote. ond/or use words such o UM or WhE)

COLOR/INTEREST
1 2 3 & 5 é T
Viery low Very high
quality quality

For example, you might bose your udgment on:

« Doasthe chid sound as § he orshe & feling a slory [vi. hovinga
conversaion) §

* Incluson of emofion

+ Incluson of humor

PROSODY
1 2 3 4 5 & 7
Very low Very high
quality quality

For example, you might base you udgment on:

+ Rbyihm & Infonation

» Shes Potterns

+« Doas the norafive sound exprestive fhigh quality) ond filled wifh emotion, or
does it sound “flat” low quality| ¥
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