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Abst rac t

Background and purpose: Cognitive functioning and beha-
viour of chronically ill children are affected by many factors,
including anxiety due to hospitalization, persistent symptoms
of sickness and adverse side effects of medications. The aim
of this work was to seek out parents’ opinion concerning cog-
nitive functioning and behaviour of children with epilepsy.
Material and methods: The study comprised 156 children
with epilepsy aged 7-18 and treated in the Department of
Developmental Neurology at Karol Marcinkowski Poznan
University of Medical Sciences and in an outpatient clinic.
The research tool used was the questionnaire Quality of Life
in Childhood Epilepsy (QOLCE) completed by parents.
Assessment of cognitive functioning and behaviour was based
on the analysis of the areas V (cognitive processes) and VII
(behaviour).
Results: Parents assessed children’s functioning in the areas
of cognitive processes and behaviour at a similar level – 
55 points. In the area of cognitive processes, concentration
while performing some tasks and reading was assessed as the
worst. A significant difference in caregivers’ assessment was
found according to age, frequency of seizures and duration of
disease. In the area analysing the child’s behaviour, parents
indicated getting angry easily and not being upset by other
people’s opinions. The display of aggression towards others
got the lowest number of comments.
Conclusions: The children’s functioning was assessed by 
parents as rather poor in both analysed areas. Parents of chil-
dren treated with polytherapy noticed more difficulties in cog-
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St reszczenie

Wstêp i cel pracy: Na funkcjonowanie poznawcze oraz zacho-
wanie dzieci przewlekle chorych wp³ywa wiele elementów, m.in.
niepokój spowodowany hospitalizacj¹, utrzymuj¹ce siê objawy
chorobowe oraz dzia³ania niepo¿¹dane leków. Celem pracy by³o
poznanie opinii rodziców na temat zachowania i funkcjono-
wania poznawczego dzieci chorych na padaczkê.
Materia³ i metody: Badaniem objêto grupê 156 dzieci w wieku
7–18 lat chorych na padaczkê, leczonych w Klinice Neurologii
Wieku Rozwojowego Uniwersytetu Medycznego im. Karola
Marcinkowskiego w Poznaniu i w przyklinicznej poradni.
Narzêdziem badawczym by³ kwestionariusz Quality of Life in
Childhood Epilepsy (QOLCE), wype³niany przez rodziców.
Funkcjonowanie poznawcze dzieci i zachowanie oceniono na
podstawie analizy obszaru V (procesy poznawcze) i VII (zacho-
wanie).
Wyniki: Rodzice ocenili funkcjonowanie dzieci w obszarach
procesy poznawcze i zachowanie na podobnym poziomie, 
tj. ok. 55 punktów. W obszarze dotycz¹cym procesów poznaw-
czych opiekunowie najgorzej ocenili koncentracjê dzieci pod-
czas wykonywania jakiegoœ zadania oraz czytania. Wykazano
ró¿nicê istotn¹ statystycznie w ocenie opiekunów dotycz¹cej
funkcjonowania poznawczego dzieci, w zale¿noœci od ich 
wieku, czêstoœci napadów oraz czasu trwania choroby. W ob -
szarze analizuj¹cym zachowanie dziecka wœród najczêœciej
wystêpuj¹cych  nieprawid³owoœci rodzice wskazali ³atwoœæ
z³oszczenia siê oraz nieprzejmowanie siê opini¹ innych osób.
Najmniej uwag dotyczy³o natomiast przejawiania agresji wobec
innych.
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nitive functioning and behaviour than parents of children
treated with one medication.  

Key words: children, epilepsy, cognitive function, behaviour.

Wnioski: W obu analizowanych obszarach funkcjonowanie
dzieci zosta³o stosunkowo nisko ocenione przez rodziców.
Rodzice dzieci, u których zastosowano politerapiê, dostrze-
gali wiêcej trudnoœci w funkcjonowaniu poznawczym i zacho-
waniu, ni¿ rodzice dzieci leczonych jednym lekiem.

S³owa kluczowe: dzieci, padaczka, funkcje poznawcze, zacho-
wanie.

Introduction

Mental development of school-aged children with
epilepsy is in 80% within the norm or slight retardation
range [1]. These children can learn in primary schools but
30% have partial deficiency in cognitive function and sight
and hearing disorders. Significant importance in ensuing
disorders of cognitive processes is given to the aetiologi-
cal factors of epilepsy, types of seizures and their frequency
[2]. The age of the child at the onset of first seizures is
also decisive in the development of cognitive functions.

Beside fear and anxiety, a negative emotional reaction
to the disease is anger, manifested by the child’s passive
and active resistance. It may be intensified by different types
of restrictions imposed on a child [3]. Mild depression
and insecurity additionally trigger behavioural disorders.

Behavioural disorders are defined as deviation from
the norm, understood as moral rules, customs and tra-
ditions accepted in a given society. They are triggered by
environmental and genetic factors as well as the child’s
individual features [4].

These factors can obstruct relations with others and
the learning process, making it necessary to repeat clas-
ses or give up education, which in turn may lead to con-
tact with pathological groups and establishment of an-
tisocial behaviour [4,5]. Chronically sick adolescents are
additionally burdened with disrupted education and re-
lations with peers due to periodic hospitalization, persistent
symptoms or adverse side-effects of medication.

In children and adolescents with epilepsy, the great-
est difficulties are caused by the persistent seizures and
adverse side effects of medication [6-8]. 

The aim of the work was to seek out parents’ opi nion
regarding behaviour and cognitive functioning of chil-
dren with epilepsy.

Material and methods

Data of 164 children with epilepsy aged 7-18 were
reviewed. All of them were treated in the Department 

of Developmental Neurology at Karol Marcinkowski Poz-
nan University of Medical Sciences and in an outpatient
clinic.

Among the studied children, 116 (70.7%) patients
were treated with one antiepileptic drug (AED), and 
40 (24.4%) received polytherapy consisting of two or three
AEDs. Due to absence of seizures the medication was
discontinued in 8 (4.9%) patients. These children were
excluded from the study. Finally, the study group con-
sisted of 156 respondents.

Criteria adopted for participating in the studies
were as follows: (1) monotherapy or polytherapy, (2) ab-
sence of other coexisting sicknesses, (3) IQ within nor-
mal scope, and (4) parents’ and child’s consent for par-
ticipation in the studies.

The research tool used was the Quality of Life in
Childhood Epilepsy (QOLCE) questionnaire [9]. The
QOLCE questionnaire was filled in by parents. It en-
abled the analysis of 7 areas (16 fields): child’s physi-
cal activity, physical and mental state, cognitive func-
tions, social activity, behaviour, general health and general
assessment of the quality of life. In each part the child
could score the maximum of 100 points. The assessment
of children’s cognitive functioning was based on the
analysis of the areas V (cognitive processes) and VII (be-
haviour).

Additionally, another questionnaire was prepared
which enabled us to gather clinical information (i.e. the
frequency and type of seizures, duration of illness and
medication). The influence of medication on children’s
functioning is discussed in a separate article [8]. Before
commencing the studies, the cultural adaptation of
QOLCE was done. The validity of the Polish version of
the questionnaire was verified by the Cronbach α coef-
ficient of 0.93 [7,10], whereas Mathiak et al. had an 
α coefficient of 0.97 [11].

For the statistical analysis, the analysis of variance was
applied and the data verification was based on the
Kruskal-Wallis and Fisher tests.

Cognitive functioning and behaviour of epileptic children
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Results

There were 79 (50.6%) girls and 77 (49.4%) boys
among the studied children. For statistical purposes 
they were divided into three age groups representing 
the Polish education levels: 7-12 years, 13-15 and 16-18.
In the first age group, there were 84 (53.85%) children,
in the second 45 (28.84%), and the third group (children
over 16) was less numerous (27, 17.31%). 

At the time of the study, 9 (5.8%) patients had seizures
every day; 43 (27.6%) had seizures 1 to 4 times a month;
32 (20.5%) experienced seizures 1-2 times every 
6 months; and 72 (46.1%) had a seizure once a year. Sim-
ple partial seizures occurred in 14 (9%) subjects, com-
plex partial seizures in 28 (17.9%), primary generalized
seizures in 77 (49.4%), and secondary generalized
seizures in 37 (23.7%) children.

Based on the answers given by parents in the sepa-
rate areas of the whole questionnaire, the functioning of
children was estimated at the average level from 50.29
to 75.83 points.

In the area of cognitive functions, the questions were
concerned with the parents’ observation regarding
memorizing, concentration and the child’s understand-
ing of single and complex instructions.

The average result for this part of the questionnai -
re was 55.25 points. The caregivers estimated the chil-
dren’s concentration during performing tasks (mean 44.5
points) and reading (mean 46.6 points) as the worst. 
The child’s reaction to orders given by a caregiver was
also estimated negatively (45.51 points).

According to parents, memorizing information from
previously read text imposed problems (mean 50.00 points)
as well as formulating conclusions and solving problem

tasks (mean 52.71 points). A smaller number of abnor-
malities was observed in the area of memorizing names
(mean 75.30 points), understanding single orders/in-
structions (mean 72.50 points) and holding a conversa-
tion (mean 71.72 points).

In the area concerning behaviour, parents estimated
the children’s functioning at 55.09 points. The lowest
score and, accordingly, the most problems, were report-
ed regarding easy outburst of anger (mean 29.18 points)
and not getting upset by other people’s opinion (mean
47.71 points).

An additional difficulty was the necessity of more care-
givers’ supervision of the child (mean 44.95 points). How-
ever, such conduct as hitting and attacking people (mean
67.75 points) or swearing in public (mean 65.13 points)
was observed rarely. Among questions analysed in this 
area, obedience was assessed as relatively high (mean 
65.85 points).

Parents’ estimations regarding cognitive functioning
of children and their behaviour were analysed with such
variables as age, sex, duration of the sickness, types of
seizures and frequency of epileptic seizures.

A statistically significant difference was demonstrat-
ed in the parents’ estimation regarding cognitive functioning
of the child according to their age (p = 0.0476), frequency
of seizures (p = 0.0028) and duration of the illness 
(p = 0.0205). Regarding the type of seizure, differences
in parents’ answers were only demonstrated in the state-
ments regarding the child’s difficulties in remembering 
information from a text read a few hours or days earlier 
(Fig. 1) and in failing to carry out previously planned 
activities. Children with primary and secondary genera -
lized seizures got lower scores. Parents’ estimation regard -
ing the second analysed area, children’s behaviour, showed
a significant statistical difference only with reference to 
the variable sex of the child (p = 0.0493). According to
parents’ assessment, the girls behaved better.

The biggest differences were demonstrated in the 
answers regarding swearing in public and not getting 
upset by other people’s opinion about them.

Because of substantial differences in administered me -
dication in the therapy, the impact of pharmacotherapy on
the cognitive processes and the behaviour was analysed
in two groups: monotherapy and polytherapy (Fig. 2).

It was found that parents of children treated with 
two or more drugs more often noticed difficulties in 
performing single (p = 0.0345) and complex orders 
(p = 0.0349), whereas in the area assessing behaviour
they more often emphasized the necessity of more su-
pervision (p = 0.0311).

Fig. 1. Remembering information by children and the seizure type 
(parents’ assessment) 
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Discussion

Development of psycho-social features in a child de-
pends on inborn and acquired personality traits, type and
course of the disease, conditions and method of treatment
and applied educational methods [3]. Cognitive func-
tioning reflects the functioning of the central nervous sys-
tem (CNS). Mojs [12] proposed the division of cogni-
tive functions into global (intelligence) and selective, which
include such disorders as dyslexia, dysgraphia and dys -
calculia. The level of intelligence for 80% of school-aged
children is within the norm or in slight impairment. How-
ever, more often than in other healthy groups, selected
disorders of cognitive functions and emotions are pre-
sent [1,7,13,14]. Their occurrence has a negative impact
on children’s learning abilities [2,12].

In the QOLCE questionnaire, parents’ estimation of
children cognitive functioning was mostly concerned with
memorizing, attention and carrying out orders by a child.
Differences in the answers given by the respondents were
analysed according to the age of the child, frequency and
type of seizures and duration of illness. Children from the
7-13 age group with seizures occurring more than once
a month and children with the duration of illness up to
5 years obtained lower scores. Children from the oldest
group with seizures once a year and duration of illness 
5-10 years scored the best in parents’ estimation as hav-
ing the fewest difficulties in cognitive functioning.

A significant factor causing disorders in cognitive
functioning is the age at onset of epilepsy. First seizures
occurring in early childhood may cause problems with
working memory, ability to learn and visual-motor in-
tegration [12,13,15]. In our study group, the most dif-
ficulties in remembering, attention and understanding
of the orders were observed among children from the
youngest group, which may be the result of little school
adaptation and the need for more assistance with home-
work. Also in this group the majority of children had the
onset of seizures before they were 5.

The age of the child with illness duration of 5-10 years
may have influenced the parents’ estimation. They were
usually children more independent in preparation for school,
who spent more time with their peers; therefore the care-
givers’ estimation was more concerned with the child’s func-
tioning at home and less with school performance.

An analysis of the influence of seizure type on the chil-
dren’s cognitive functioning demonstrated that parents bet-
ter estimated these functions in children with simple seizures
than primary and secondary generalized seizures. General
tonic-clonic seizures, according to other authors’ opinion,

more often lead to disorders of cognitive functions than
simple and complex partial seizures [12,16,17]. Children
with partial seizures usually do not have more difficulties
than their healthy peers.

Among disorders diagnosed in this group, the most
common is the lower gathering of information in long-
term memory and problems with recalling this information
[12]. Also in some epileptic syndromes, there were 
observed disorders of cognitive functions. In a group of
children with juvenile myoclonic epilepsy (JME), dis-
orders connected with the front lobe in abstract think-
ing and in flexibility of thinking were present [18]. In
the studies conducted by Wendorff et al. [19] and Reijs
[20] in children with so-called Rolandic epilepsy, the in-
telligence quotient did not differ from the level of the
healthy peers. However, deficits in cognitive function in
auditory memory and logical thinking were reported.

The process of cognitive functioning is influenced not
only by the damage to the CNS but also by the frequency
of seizures [12,21]. Epilepsy is a disease characterised
by a varied course, but most often (75-80%) they are cas-
es with less frequent seizures and responsive to phar-
macological treatment [22]. Mental powers and cogni-
tive functions in this group usually do not differ from the
average [1,22]. More abnormalities in cognitive func-
tions can be observed in patients with drug-resistant
epilepsy and with intensified side effects [8,12,13,23].
In our study, children with drug-resistant epilepsy also
scored lower. Marcenkowski et al. [23] observed the in-
fluence of AED on memory and concentration, mostly
when the dose was rapidly increased.

New AED in the mentioned study had more benefi-
cial influence on the cognitive functions than the con-

Fig. 2. The impact of mono- and polytherapy on selected components 
of cognitive processes and behaviour
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ventional ones. In their own research, parents brought up
problems with memorizing school material and informa-
tion given by the teacher or from previously read books
or newspapers. Another problem was the attention deficit
while performing a certain task or while reading. These
problems were more often present in children treated with
polytherapy. Similar observations were made by McEwan
et al. [24], Owczarek [22] and Sabaz [9]. It has been com-
monly assumed that high doses of AED and polythera-
py impair attention, motor speed and memory [13].

Indirect information about the proper functioning 
of cognitive processes is provided by children’s acade mic
achievement. Problems with learning of different inten-
sity are indicated by 30-70% of children with epilepsy and
they usually arise from not understanding mathematical
formulae and deficient graphomotor skills [7,25,26]. Dif-
ficulties frequently reported by children and their parents
are as follows [25]: remembering previously read text
(37%), in performing mathematical tasks (25%), in writ-
ing (23%) and in reading texts (15%). Similar problems
were reported in parents’ own study. Difficulties in read-
ing are more common among children with complex 
partial seizures than in children with generalized seizures.
They are disorders of the phonological process and are 
intensified in children with the epileptic focus located in
the frontal lobe [18]. According to Fastenau [27], chil-
dren’s learning problems stem from the model presented
by them: 1 – neuropsychological functioning that prob-
ably is a consequence of structural and electrophysiolo gical
disorders; 2 – seizure features; there was no information
which features exactly (there are no explicit conclusions in
the literature), about seizure type, frequency, age of the first
seizure; 3 – demographic variables; 4 – psychosocial.

Disorders in efficiency of the process of perception,
attention, and reduction in memory capacity may be trig-
gered by emotional factors [3]. Emotional and person-
ality disorders are present in approximately 20-50% of
epileptic patients, regardless of the location of the disorder
in the CNS [12].

Emotional disorders can be of primary character, so
the aetiological factor may have the same cause that trig-
gered epilepsy. Other factors are the damage to the CNS
in the course of epilepsy and pharmacotherapy [13,16,21].
Secondary disorders are influenced by the relations in 
the child’s environment, the most common form being
lack of control and aggressive behaviour [14,28].

Aggressive behaviour is rarely observed in patients
with epilepsy (less than 5% of cases). If there are such
behaviours, they are usually the result of a given situa-

tion. They are also observed among patients with the dam-
age to the CNS and cognitive functions. In the study con-
ducted by Hoare and Kerley [26] with the Rutter Par-
ent and Teacher Questionnaire, teachers and parents
pointed out the most common neurotic disorders among
children. They included loneliness, irritability, fear and
anxiety, fidgeting and poor concentration. However, 
antisocial behaviours such as playing truant, theft or ag-
gression occurred rarely.

There were no differences observed between the be-
haviour of girls and boys. Similarly, in the parents’ study,
behaviour disorders were concerned with the situations
of getting angry very fast and not getting upset by 
other people’s remarks, while aggressive behaviours were
observed rarely. Contrary to the authors mentioned 
earlier [26], respondents in their own study noticed 
a difference in the behaviour according to the gender of
the child; the girls scored better.

Abnormalities in behaviour were reported in more
than half of the children, which gives a higher percent-
age than described (30-50%) in the works of other 
authors [12,26]. In their own study parents reported the
fewest problems in the behaviour of teenagers over 
16 years of age with a short duration of illness (up to 
5 years) and generalized seizures. Frequent behaviour 
disorders are observed in patients with complex partial
seizures and the epileptic focus located in the temporal
lobe [14]. It is believed that hippocampal sclerosis is a sig-
nificant factor causing aggressive behaviour in the
course of temporal lobe epilepsy.

Aggression and hyperactivity are often mentioned as
adverse side effects of medication [8,16,29]. Also bad
relations with the caregiver can cause the build-up of ag-
gression and distancing from peers [4,28]. The lack of
stability in relationships may strengthen the defiance of
moral and social norms, which, in turn, can lead to 
educational and academic difficulties [4].

Cognitive processes and behaviour can be disturbed
in the course of epilepsy due to modified factors (dose,
kind of medication, frequency of seizures) and factors that
cannot be modified such as the age at onset of seizures.
Because these processes can significantly influence so-
cial relations, ability to learn, and consequently, profes-
sional activity, they are considered as a measure in the qual-
ity of life estimation. Psychological tests which enable such
estimation and the monitoring of cognitive functions and
emotions should complement the diagnostics in epilep-
sy. For a more comprehensive view, parents and patients’
observations should be taken into consideration.
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Conclusions

1. In parents’ opinion the greatest difficulties in cogni-
tive functioning stem from poor concentration and
short-term memory.

2. In the area of behaviour, parents indicated most of all
easily getting angry.

3. Children treated with two or more medications were
given a worse estimation by their parents in both
analysed areas than those treated with one AED.

Disclosure

The authors report no conflict of interest.
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