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ARTICLE INFO ABSTRACT

Keywords: Purpose: Childhood epilepsy is often associated with cognitive impairments and psychosocial problems. However,
Pediatric neurology it is not clear which factors mediate symptom severity and child’s resilience. Emotional and behavioral problems
Neuropsychology

have been associated with various home and school environments, suggesting that information collected may
vary depending on both context and informant. In this study we examined the mediating effect of child’s
cognitive functions on the association between child and epilepsy-related factors and psychosocial problems.
Additionally, the differences in psychosocial problems reported by various informants (parents, teachers) in
different school settings were explored.

Methods: Participants were 155 children with epilepsy (50 % girls), age range 5-18 years who completed a brief
neuropsychological battery. Parents completed the Child Behavior Checklist (CBCL) and teachers completed the
corresponding Teacher’s Rating Form (TRF), to assess a child’s emotional and behavior problems.

Results: The cognitive profile of the sample was within average to low-average range. Parents and teachers both
reported high levels of emotional and behavioral problems, and teachers reported relatively higher levels of
symptoms. A mediation effect of cognition on the association between child and epilepsy-related factors (i.e.,
number of antiseizure medications and illness duration) and child’s emotional and behavioral problems was
evident only for teachers’ reports.

Conclusions: The results emphasize that the complex interactions between epilepsy, cognition and psychosocial
outcomes are perceived differently in diverse contexts by different informants.

The incongruities in informants’ perceptions regarding the role of cognition in child’s psychological state should
be acknowledged and incorporated when planning effective educational and rehabilitation interventions for
children with epilepsy.

Multiple informants: CBCL
TRF
Emotional and behavioral problems

1. Background psychosocial consequences associated with the condition [1]. Children
and adolescents with epilepsy (CAWE) are at risk of having a psychiatric

1.1. Emotional and behavioral problems among children with epilepsy disorder up to five times that of healthy controls [2]. Increased rates of
anxiety and depression have been reported in both clinic-based and

Epilepsy is a variety of neurological disorders characterized pre- population-based studies [3-5]. Even children with self-limited epi-
dominantly by seizures and by the neurobiological, cognitive and lepsies and average intelligence, or children who are seizure-free and off
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antiseizure medications (ASMs) have been reported to experience high
rates of emotional and behavioral problems (EBPs) [6]. These diffi-
culties often pose a significant burden on CAWE and their families,
emphasizing the need for a comprehensive understanding of the rela-
tionship between epilepsy and psychosocial difficulties [7,8].

The findings from studies exploring relations between EBPs and a
variety of child-related factors (e.g., age, gender) are inconsistent, with
some studies reporting younger age and female gender to be associated
with poorer psychosocial outcomes [7,9-11] while others fail to provide
such association [12]. Studies of the associations between
epilepsy-related factors and a child’s EBPs have indicated that poly-
therapy is one of the most significant risk factors for poor psychosocial
outcome [13]. Early onset of seizures and extended illness duration were
also associated with an increased risk for EBPs [13], with each addi-
tional year of epilepsy diagnosis, a child was reported to have a 1.35
times greater chance (95 % CI: 1.05-1.73) of having a psychiatric
diagnosis [14]. However, type of seizures (focal vs generalized) or type
of epileptic syndrome were less consistent in predicting EBPs [7]. These
inconsistencies call for further examination of the relationship between
epilepsy-related factors and a child’s psychological state, as well as the
factors affecting such association.

1.2. Cognition and emotional and behavioral problems in childhood
epilepsy

Although normative levels of cognitive functioning have been re-
ported among CAWE [15], specific cognitive impairments leading to
difficulties in day-to-day functioning have also been described [16]. For
example, memory impairments affect academic achievements and social
interactions among CAWE [17], and impairments in executive function
(EF) are associated with poorer quality of life [18]. Attention deficits put
CAWE at high risk for negative outcomes in the home, school and
community [19]. While the cause of cognitive impairments in epilepsy
appears to be multifactorial, epilepsy-related factors such as type of
epilepsy, age at onset, duration of epilepsy, and number of ASMs have
been associated with child’s cognitive functioning [20-22].

With regard to the association between cognitive functioning and
EBPs among CAWE, absence epilepsy and epilepsy of unknown etiology
have been associated with more social and emotional difficulties, if IQ
scores are also low [2,14]. Furthermore, lower IQ has been associated
with increased risk for EBPs in various neurodevelopmental disorders
[23,24]. Additionally, specific epilepsy-related factors have been linked
with school placement, with polytherapy (ASMs> 3), longer epilepsy
duration and early age at onset associated with a child’s placement in
special education (SE) settings [13]. Considering that children diag-
nosed with cognitive deficits report more positive social and emotional
functioning when in more inclusive educational placements [25,26], it is
important to address the role of the school placement on cognitive
functioning and EBPs among CAWE.

1.3. Using multiple perspectives when assessing a child’s emotional and
behavioral problems

Assessing behavioral and emotional symptoms among children is
challenging, as the signs may be highly situational [27]. Accordingly, a
multiple-informant approach is considered the ‘gold standard’ for
evaluating psychological problems in CAWE [28-30]. Multi-
ple-informants’ paradigm has been used to assess EBPs among children
both without [27,30,31] and with neurological disorders [32-35].
Altogether, parents and teachers both tend to perceive CAWE as having
more (about 25 %) EBPs than their healthy classmates (about 3-5%)
[36]. Furthermore, mothers’ ratings of EBPs were reported to be the
highest and youths’ ratings tended to be the lowest among different
informants (mother, father, teacher, youth) across the different Achen-
bach scales [37]. These findings imply that different informants have
different perceptions of specific behavioral expressions and call for the
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use of a multiple-informant approach when assessing EBPs among
CAWE [38].

Accordingly, in the current study we aimed to examine the associa-
tions between child and epilepsy-related factors and a child’s EBPs ac-
cording to parents’ and teachers’ reports. Further, we aimed to examine
whether these associations are mediated by the child’s cognitive func-
tioning, using a brief neuropsychological battery. We hypothesized that
increase in epilepsy-related factors (defined by the number of ASMs and
illness duration), would be positively related to emotional and behav-
ioral difficulties according to both informants, and that cognitive im-
pairments would predict more EBPs.

2. Methods
2.1. Participants

The study followed a retrospective design of N = 185 CAWE (53.5 %
girls) diagnosed with an active epilepsy, admitted to a Pediatric
Neurology Department at the Sheba Medical Center, Israel, between the
years 2005-2015 for a short neuropsychological evaluation.

Participants were included in the analysis if the following criteria
were met: (1) a history of an active epilepsy (i.e., seizures occurring
within the last year [39], with epilepsy defined by any of the following
conditions: (a) at least two unprovoked seizures occurring >24 h apart;
(b) one unprovoked seizure and a probability of further seizures similar
to the general recurrence risk (at least 60 %) after two unprovoked
seizures; (c) diagnosis of an epilepsy syndrome [40]; (2) age at assess-
ment > 5yrs; (3) completion of parent and teacher EBPs questionnaires;
and (4) Hebrew as a native language for completion of the neuropsy-
chological battery. Non-inclusion criteria consisted of evidence of sur-
gical intervention for the epilepsy between diagnosis and assessment, or
significant neurological co-morbidities (i.e., acquired brain injury, in-
tellectual disability, autism). The study was approved by the Hospital’s
Ethical Review Board.

Out of the N =185 participants the following N = 30 were excluded
due to: absence of either a parent or a teacher questionnaire (N =14),
acquired brain injury (N =9), surgical intervention (N = 3), develop-
mental delay (N = 4). Thus, a total of N = 155 participants (50.3 % girls)
were included in the final analyses.

Children’s mean age at diagnosis was 6.5+3.4 years and mean age at
the time of assessment was 9.34+3.1 years (range 5.2-18 years) with
N =116 (75 %) below 11 years at the time of assessment. Mean Illness
duration ranged from 0.8-14.2 years, with an average of 2.8+3 years
(see Table 1 for a detailed description of the sample’s characteristics).

2.2. Measures

2.2.1. Emotional and behavioral problems

Parents completed the Child Behavior Checklist (CBCL), and teachers
completed the corresponding Teacher’s Rating Form (TRF) for the
assessment of a child’s EBP [41,42]. The CBCL and TRF are 113-item
caregiver/teacher reports describing child’s behaviors, rated on a
3-point scale (0 = not true, 1 = somewhat or sometimes true, and 2 =
very true or often true for the past 6 months). According to the
CBCL/TRF scoring system, raw scores are converted to T-scores and
generate a Total Problems scale, broad-band Internalizing and Exter-
nalizing Symptoms scales, and eight narrow-band Syndrome scales.
Scores for the narrow-band Syndrome scales range between Normal
(T < 65), Clinical Band (T = 65-70) and Clinical (T > 70). Scores for the
broad-band scales range between Normal (T < 60), Clinical Band
(T=60-64) and Clinical (T > 65). The reliability and validity of the
CBCL and TRF, as well as norms based on age and gender, were estab-
lished previously [41,42]. The CBCL and TRF have been translated into a
variety of languages, including Hebrew [43], and have been used for
assessing emotional and behavioral problems among children with
different neurological conditions within the Israeli population [34,35].
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Table 1
Detailed description of child and epilepsy-related factors (N = 155):
N (%)

Child-related factors

Sex: Male 77 (49.7)
Female 78 (50.3)

School placement: Mainstream 128 (83.1)
Special Education 27 (16.9)

Additional psychiatric diagnosis: ADHD 10 (6.5)
Anxiety Disorder 5(3.2)
Mood Disorder 3(2)
OCD 1 (0.6)
Tourett’s syndrome 1 (0.6)

Epilepsy-related factors

Illness duration: < 1year 60 (38)
1-5 years 65 (42)
>5 years 30 (20)

Number of ASMs: 1 96 (61.9)
2 40 (25.8)
>3 19 (12.2)

Epilepsy type: Generalized 47 (30.3)
Focal 72 (46.3)
Combined 8 (5)
Unknown 8(5)
Unclassified 20 (13)

Epilepsy etiology*: Structural 31 (20.4)
Infectious 1 (0.6)
Genetic 109 (71.7)
Unknown 11 (7.3)

ADHD = attention deficit hyperactivity disorder; OCD = obsessive compulsive
disorder; ASM = antiseizure medications.

f Generalized and focal.

ff According to Berg et al. [73] seizures that cannot be classified into one of the
preceding categories should be considered as unclassified (such as CAWE with
Electrical status epilepticus during slow-wave sleep; ESES).

" N=152.

2.2.2. Cognitive profile

All participants completed a brief neuropsychological assessment
addressing four major cognitive domains: visuomotor, EF, memory, and
attention (see appendix A for a list of the cognitive tests used in the
neuropsychological battery). An index score for each cognitive domain
was composed in accordance with the literature on well-established
neuropsychological tests representing specific cognitive domains [44,
45]. All scaled scores were converted into Z scores to allow comparison
between the different tests, and only tests with correlations of a p value
<0.001 were included in each specific index.
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2.2.3. Data analysis

Zero-order correlations were conducted between child and epilepsy-
related factors (illness duration and number of ASMs), cognitive func-
tions (according to the four cognitive domains) and EBPs (as reported by
teachers and parents). Independent t-tests were conducted to examine
differences in cognitive functions and in EBPs between participants in SE
and mainstream schools and between girls and boys.

Path analysis was used to test the full mediation model (Fig. 1). A
major benefit of path analysis is that it enables testing for mediation
without risking capitalization on chance and provides estimates of the
magnitude, significance, and direction of hypothesized causal connec-
tions between sets of variables, as the model suggests [46]. In the current
model, Total Problems scores for both the CBCL and the TRF were used
as endogenous variables (variables with causal links (arrows) leading to
them from other variables in the model) [47], and were defined as the
outcomes of the model. An epilepsy factor (comprised of number of
ASMs and illness duration) and child factor (school placement) were
used as the independent variables, and cognitive functions (a latent
variable in the model comprised of the four cognitive indices) used as
the mediating factor. Parameter estimates were collected using
maximum likelihood. The model was tested by evaluating the signifi-
cance of the estimated path -coefficients and by evaluating
goodness-of-fit statistics. Chi-square was used as a traditional measure of
fit [48]. The comparative fit index (CFI), normed fit index (NFI), in-
cremental fit index (IFI) and root mean square error of approximation
(RMSEA) were also reported to complement the data analysis and to
allow for a more comprehensive assessment of the model’s goodness of
fit. ARMSEA of 0.06 or less and a CFI, a NFI, and an IFI of 0.90 or greater
represent a good fit between related factors and parents’ and teachers’
reports on child’s emotional and behavioral problems [49].

Finally, records were analyzed for missing data [50] which ranged
between 8-13 % for the different study variables. Little’s MCAR (missing
completely at random) test [51] was non-significant (X2(8) =9.474,p=
0.304), indicating that data were missing completely at random allow-
ing the use of the full sample.

Data analyses were performed using the IBM SPSS 23.0 package and
the IBM AMOS 19.0 package (SPSS Inc., Chicago, IL) for the path
analyses.

3. Results
3.1. Epilepsy and behavioral and emotional problems
Scores of EBPs of participants with epilepsy according to both par-

ents and teachers are presented in Fig. 2. Paired t-test analyses indicated
that teachers reported on more problems than parents did, with

Epilepsy related factors

Teacher’s report

3. Educational system

1. Time since diagnosis —>
| 2. Number of- . X Emotional and
antiseizure \ diiakishane / Behavioral
medications (ASMs) 1 Visuomotor problems
2. Executive functions
3. Attention ,
Child related factors 4. Memory Parent’s report
A / \
2. Gender Emotional and ]

Behavioral

(special/mainstream)

problems

Fig. 1. A theoretical model of the mediation effect of cognition on the associations between child and epilepsy-related factors and between child’s emotional and

behavioral problems according to both, parents and teachers.
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significant differences for the Anxiety and Withdrawn narrow-band
subscales [t(154) =2.23, p = 0.027; t(154) =2.96, p = 0.004 respec-
tively], and for all summary scales (ps’ range 0.001-0.014).

Following Achenbach’s distribution of scores into clinical subgroups
[41,42], we divided the CAWE in our sample into two groups of below
(T <60) and above (T >60) clinical band symptoms (referred to as
non-clinical and clinical respectively). As Fig. 3 shows, both teachers’ and
parents’ reports were high above the rate of clinical symptoms in the
general population (i.e., 3-5%), with an odds ratio (OR) ranging from
5.8-11.9.

3.2. Associations between child and epilepsy-related factors and a child’s
EBPs

Relatively weak associations were found between epilepsy-related
factors and a child’s EBPs, with the number of ASMs positively associ-
ated with parents’ reports on child’s total problems (r =0.17, p < 0.05).
Non-significant associations were found between the number of ASM’s
and teachers’ reports (r = 0.124, p = 0.06); as well as between the time
elapsed since diagnosis and parents’ reports (r=0.13, p= 0.06) nor
with teacher’s reports (r = 0.05, p = 0.53). Significant differences in
EBP’s were found between CAWE placed in mainstream and SE schools,
with the latter showing higher levels of EBPs according to both parents
(Mmainstream = 52.8410.4 and Mg = 58.5+11.1, t(153)= -2.97,
p = 0.003) and teachers (Mmainstream = 56.3+8.9 and Mgg = 61.948.1, t
(153)=-2.51, p=0.01). No significant associations were found between
child’s age and gender and the level of EBPs.

3.3. Child and epilepsy-related factors and cognitive functioning

Sample’s mean scores for each of the cognitive domains were within
the average to low-average range. Specifically, participants’ scores on
each of the cognitive indices were: Zgg= -0.56+0.85 (range = -3 to
1.27); Zattention= =-0.74+1.08 (range= -3 t0 1.3); Zyemory= -0.81+0.92
(range= -3 to 2.2) and Zyisiomotor= -0.80 +-0.96 (range= -3 to 1.4). With
regard to child and epilepsy-related factors, scores on all cognitive
indices were negatively associated with number of ASMs as well as with
illness duration (Table 2). Significant differences in all cognitive indices
were also found between CAWE placed in SE (Mean scores for: Zgg=-
1.56+0.77; Zattention=-1.56+1.2; Zvisuospatial:‘1~64i0'9; Zmemory=-
1.7440.66) and CAWE placed in mainstream systems (Mean scores for:
Zgp=-0.3640.88;  Zattention=-0.59+0.98;  Zyjsuospatiar=-0.63+0.91;
Zmemory=-0.63+0.84), with the latter scoring higher on each cognitive
index. No significant differences were found between girls and boys for
any of the cognitive domains.
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3.4. Cognitive functioning and emotional and behavioral problems

Negative correlations were found between teachers’ reports on the
Total Problems scale and child’s scores on all cognitive domains.
Negative correlations were also found between parents’ reports on the
Total Problems scale and child’s score on the Memory, EF and Visuo-
motor indices (Table 2).

3.5. Model testing

The full model (Fig. 1) was tested with all variables that were
significantly associated with at least one outcome (i.e., Total Problems
scale) in the correlation analysis. In the final path analysis (Fig. 4), the
standardized regression weights and their significance are indicated
along each line. The model indicated that the cognitive factors strongly
mediated the association between child (mainstream and SE school
placement) and epilepsy (number of ASMs and illness duration) related
factors and teachers’ reports of child’s emotional and behavioral
symptoms.

According to the suggested mediation model, a significant positive
association was found between epilepsy-related factors and teachers
report on a child’s EBPs. No significant association was found between
school placement and EBPs according to both informants. Cognitive
functions mediated the relationship between child and epilepsy-related
factors and between teachers’ reports on a child’s EBPs, with SE place-
ment, polytherapy and longer illness duration negatively associated
with a child’s cognitive functions, and the latter negatively associated
with higher EBPs.

4. Discussion

The current study examined EBPs among CAWE according to par-
ents’ and teachers’ reports, and in relation to child’s cognitive func-
tioning. To our knowledge, this is the first study to use a mediation
model of cognition on behavioral and emotional outcomes among CAWE
diagnosed with epilepsy, using a multiple-informant approach.

4.1. Epilepsy and behavioral and emotional problems

In our sample teachers reported higher EBP on all summary scales as
well as on the anxiety and depression subscales, as compared to parents.
This finding is in accordance with previous findings on differences be-
tween parents and teachers reports on EBPs among CAWE [36] and
other neurological impairments [35]. Additionally, the percentage of
CAWE reported to have above clinical level EBPs in our sample was
extremely high, with approximately one in three parents and almost one

Teacher

* %k

l *okok

I **l

Delinquent  Agrresive Internalizing Externalizing Total

problems

Fig. 2. A comparison between parents and teachers’ reports on the ASEBA scales. Scores of T > 65 on each subscale and T > 60 on the three summary scales
(internalizing, externalizing and total problems) indicate clinical levels of symptomatology.

*p <0.05, ** p<0.01, *** p<0.001
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Teacher

47.4%
40.60%

Internalizing

Fig. 3. Percentage of participants reported to have above clinical band levels (T> 60) of Internalizing, Externalizing and Total symptoms according to both in-

formants (parents and teachers).

Table 2
Correlations between cognitive indices, epilepsy-related factors and child’s total
emotional and behavioral problems according to parents’ and teachers’ report.

Epilepsy-related factors Total EBPs
Cognitive Index Illness duration Number of ASM CBCL TRF
Visuomotor —0.25%* —0.29** —0.19*
EF —0.41"* —-0.20*
Attention —0.16* —0.12
Memory —0.33"* —0.22%* —0.25""

Note: Bold indicates correlation is significant at alpha level corrected by
sequential Bonferroni method [74]. EBPs = emotional and behavioral problems,
EF = executive functions, CBCL = child behavior checklist, TRF = teacher form.
¥ p<0.05.
" p<0.001.

in two teachers reporting on clinical levels of EBPs. Although these rates
are highly above those reported for the general population, they are in
line with previous reports on psychiatric symptoms among CAWE [52,
53].

Furthermore, children placed in SE in our sample had higher levels of
EBPs according to both, teachers and parents. However, this association
was weakened when including epilepsy and cognition factors in the
integrated mediation model, indicating that a more holistic approach is
warranted when evaluating child’s levels of EPB’s.

With regard to epilepsy-related factors, number of ASMs were

associated with child’s EBPs, according to parents, similar to previous
reports indicating that children receiving multiple ASMs (polytherapy)
are more likely to demonstrate higher levels of externalizing behavioral
symptoms than children receiving monotherapy or no ASMs [7]. This
finding may also be attributed to the fact that polytherapy can be viewed
as a proxy of illness severity [54]. In contrast to our hypothesis, signif-
icant associations between illness duration and a child’s EBPs were not
found. Recently, an increase in EBPs was found only among CAWE with
an illness duration of above 5 years [13]. As 80 % of our sample had an
illness duration below 5-years, the lack of association between illness
duration and a child’s EBPs might be explained by the relatively short
illness durations in our sample. Future studies should aim to include
more CAWE with longer illness durations.

4.2. Child and epilepsy-related factors and cognitive function

The cognitive profile of the CAWE in our sample was within the
normal range (-1 < Z< 1). However, the range in each cognitive index
was negatively skewed, suggesting that the proportion of children with
lower than average cognitive functioning was relatively high. This
finding is supported by previous reports on subnormal cognitive func-
tioning among CAWE [15].

Similarly to previous findings [55,56], our results demonstrate that
the longer the time since diagnosis, the more compromised the child’s
cognitive function. This may be understood as a failure to cognitively
develop at the expected pace, or as a loss of acquired cognitive abilities
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Fig. 4. Final model of the mediating effect of
cognition on epilepsy-related emotional and
behavioral problems: Standardized regression
weights and their significance are indicated
along each line, with dashed lines indicating
non-significant values.

The chi-square for the final model was 28.18,
with 20 degrees of freedom (p= 0.105), CFI
=0.969, IFI = 0.972, NFI =0.910, and RMSEA =
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over time as a result of long seizure duration [57,58]. Similar to previous
results [59], our findings show that participants receiving multiple
ASMs scored lower on all cognitive measures than participants receiving
a single ASM. As previously suggested, this finding has significant
clinical implications since number of ASMs may also serve as a proxy for
illness severity [54]. Therefore, optimal treatment of epilepsy requires
achieving a balance between adequate seizure-control while minimizing
the potential cognitive and emotional adverse effects of the employed
ASMs [60].

A significant difference in all cognitive domains was found between
the type of school placement among CAWE in our sample, with CAWE
placed in SE preforming more poorly on all cognitive domains. This
finding is in accordance with previous studies, indicating that school
placement is associated with child’s cognitive abilities [61].

4.3. Mediation model of cognitive functioning and child’s emotional and
behavioral problems

In the current study, child’s cognitive function mediated the asso-
ciation between epilepsy-related factors, school placement and EBPs, as
perceived by the teachers. Lower cognitive functioning was related to
higher rates of EBPs according to teachers’ but not parents’ reports. This
finding is in-line with previous findings indicating that parents of CAWE
tend to underestimate cognitive abilities and overestimate behavioral
problems [62]. Furthermore, the mediation effect found in this study
highlights the important role of cognition in teachers’ appraisals of a
child’s EBPs. This may reflect teachers’ natural tendency to rely on ac-
ademic achievements when evaluating a child’s behavior, or their use of
age-appropriate comparison groups when making such evaluations
[63]. However, a recent systematic review on teachers’ attitudes to-
wards epilepsy indicated that deficits in knowledge and negative atti-
tudes were relatively common [64]. Thus, it is important to address the
differences between informants’ perceptions when planning EBP in-
terventions in the schools or within rehabilitation settings. Furthermore,
the fact that educational placement contributed to the mediation effect
of cognition on the association between epilepsy and child’s EBPs ac-
cording to teachers’ report, resonates with previous findings on the role
of school placement on emotional well-being among children with
neurological disabilities [25]. However, since we did not have any in-
formation regarding the reason why a child was or was not placed in SE,
and as most studies use cross- sectional designs limiting the ability to
provide more casual conclusions, the actual role of SE placement on a
child’s EBPs remains unclear. Thus, there is a need for a more compre-
hensive understanding of the relationship between epilepsy, school
environment and child’s psychosocial difficulties, when considering the
appropriate educational setting for CAWE.

The fact that parents reported high levels of EBPs, but their reports
were not affected by either epilepsy-related factors or cognitive abilities,
might suggest that EBPs are a major concern in childhood epilepsy,
above and beyond other cognitive or epilepsy-related factors. This
finding resonates with Livingston’s important reflection in the early 70’s
acknowledging that “the most serious hazard of an epileptic disorder is
frequently not the seizures, but the associated emotional disturbances
which are prone to develop in a youngster as a result of mismanagement
by his family, by his classmates and friends and by society” [65 in 38].
Since both, parents and teachers in our sample reported relatively high
levels of symptomatology, we may infer that these reports were repre-
sentative of a child’s psychosocial status. Hence, collecting data from
different informants, allows a wider perspective on a child’s emotional
state [31].

4.4. Limitations
The current study has several limitations. First, although the study

adopted a multiple-informant approach, we did not collect self-reports
from the children, which is considered as best practice in child
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psychopathology [30,52]. Although some health-related questionnaires
have been adapted for children younger than 10-years [66], most of the
well-established child self-report EBP questionnaires, which also have
corresponding parent’s and a teacher’s forms, are not obtained from
children younger than 11 years [67-69]. Since approximately 75 % of
the CAWE in our sample were below 11-years, we did not include
self-reports in our analysis.

Second, the cognitive functioning of the CAWE in the present sample
were within the average to low-average range, representing a relatively
well functioning sample of CAWE. Using larger cohorts with a wider
range of cognitive functioning may affect the way cognition mediates
the association between epilepsy characteristics and EBPs. In addition,
the current sample was composed of CAWE referred to a neuropsycho-
logical evaluation, with reports on EBPs from both teachers and parents.
Subsequently, children who did not have such information were not
included in our analysis. This may have increased the risk of bias in our
sample as teachers’ willingness to provide such reports may reflect a
more positive teacher-student relationship, known to predict better
school competencies [70].

Third, we did not collect information on seizure frequency or syn-
dromes which has been related with negative effects on cognition and
EBPs [71]. The lack of such information may also affect the ability to
generalize the reports of the current study to other samples of CAWE.

Forth, data on the sociodemographic (SES) characteristics of parents
or teachers, as well as on their emotional state was not collected in our
study. As parent-related variables (i.e., SES, attitudes, mood, stress) may
be associated with a child’s behavioral symptoms and may affect par-
ents’ reports [38], follow-up studies should further examine variables
related to raters’ characteristics. Such information might shed light on
how they perceive their child’s status.

Finally, participants were recruited from a hospital-based sample,
which limits the generalizability of the results to all CAWE. In addition,
in the absence of a matched control group, cognitive performance and
behavioral reports were compared with population-based norms.
Follow-up research is needed to compare our findings with those for
healthy controls or children with other neurological conditions.

5. Conclusions

CAWE in our study were reported to have relatively high levels of
EBPs, and their cognitive performance fell within the average to low
average range. However, our main findings emphasize that the complex
interactions between child and epilepsy-related factors and their
cognitive and emotional outcomes, are perceived differently by different
informants. This perspective is compatible with the ICF-CY [72]
framework, which views a child’s status not only in terms of a ‘medical’
or ‘biological’ dysfunction, but rather as composed of a child’s physical
and psychological environment. The information collected from multi-
ple informants in different settings reflects the different circumstances in
which a child’s symptoms manifest, and thus should be recognized as
the gold standard representing the interaction between the child and his
or her environment [32]. As parents and teachers meet children in
different contexts, they develop different expectations regarding the
child’s behaviors. Therefore, it is not surprising that their views
regarding a child’s symptoms are not identical. Although these in-
consistencies are not perceived as an indication of a ‘proxy bias’, if left
unaddressed they may affect the integration of any evaluation and
hamper interventions developed to meet the child’s needs. Thus, the
current results highlight the importance of providing clinicians infor-
mation about possible discrepancies in the way different informants
perceive the role of cognitive functioning in epilepsy, and its effect on
child’s psychological state, as well as clear guidelines for managing
conflicting perspectives. Such knowledge will help enhance collabora-
tion between a child’s parents and the educational staff and support
their engagement in providing effective educational and rehabilitation
interventions.
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