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Abstract
Introduction: The epilepsy associated co morbidities are often underestimated, consequently, undertreated. The aim of
the present study was to determine neurodevelopmental co morbidities associated with poorly controlled childhood
epilepsy. Materials and Methods: This retrospective study was performed from January 2007 to December 2008 at
Paediatric Neurology outpatient department in Bangabandhu Sheikh Mujib Medical University, Dhaka, among the
children with epilepsy of 7 months to 15 years age who had history of at least 6 months treatment with rational
antiepileptic drugs daily with adequate compliance. There were two groups of patients; group 1, consisted of 50
poorly controlled epilepsy patients and group 2, comprised 50 well-controlled epilepsy patients. We retrospectively
reviewed EEGs and medical records from these children. Features of neurolodevelopmental co morbidities were
compared between the two groups. Results: In this study, initial EEG was abnormal signiﬁcantly in poorly controlled
group (OR= 5.27; p=0.025). Co morbidities- cerebral palsy, language and speech delay, motor delay, microcephaly
and cognitive disability were signiﬁcantly higher in poorly-controlled epilepsy group compared to well-controlled
epilepsy group (60.0% vs. 24.0%, p <0.001; 74.0% vs. 38%, p <0.001; 72% vs. 40%, p <0.01; 60% vs. 30.0%, p <0.01;
70% vs 32%, p <0.001 respectively). Conclusion: The study showed several neurodevelopment co morbidities that can
be identiﬁed early in the course of childhood epilepsy which can predict development of poor seizure control.
Knowledge of these co morbidities will help us to discriminate our patient and can inform therapeutic choices.
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called intractable epilepsy4. Epilepsy is refractory when seizures are
so frequent or severe that they limit the patient’s ability to live life
fully according to his or her wishes or necessitate the use of medications that, although eﬀective, produce adverse eﬀects5. Neurodevelopmental function is a basic brain process that may be needed for
learning and productivity3.

The term “co morbidity” refers to one or more other disease among
people with an index disease6.With the reconceptualization of
epilepsy as a disease of brain network, it is great timing to rethink
epilepsy and those associated comorbidities, including cognitive and
behavioral co morbidities, psychiatric co morbidities, cardiovascular
disease and migraines1.The epilepsy associated co morbidities are
often underestimated, consequently, undertreated. Furthermore,
cognitive deﬁcits always remain despite seizure greatly control7.
Cognitive and behavioural co morbidities are often seen in children
with epilepsy, and are more common and severe in refractory epilepsy. These comorbidities are associated with worse quality of life,
increased behavioural and language problems and worse social
Introduction:
skills, all of which adversely aﬀect long-term psychosocial functionEpilepsy is still an issue that perplexes the epileptolo- ing. The location of the epileptic focus can, to a certain degree,
gists worldwide, with a reported impact on 50 million predict the type(s) of comorbidity8.
populations1. Seizures aﬀect 4-7% of children2. Epilepsy
Epilepsy may disrupt brain functions necessary for language develis considered to be present when two or more unproopment by its associated intellectual disabilities or directly as a
voked seizures occur at an interval greater than 24 hours
3
apart . One or more seizures per month over a period of consequence of the seizure disorder. Any process that impairs
6 months or more even after experiencing trials of at language function has long-term consequences for academic, social,
least two diﬀerent antiepileptic drugs alone or in combi- and occupational adjustments in children and adolescents with
nation at optimum doses with adequate compliance is epilepsy. Furthermore, impairments in speciﬁc language abilities
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can impact memory and learning abilities9. Epilepsy appear
in more than 20% of children with cerebral palsy, unspeciﬁed cognitive impairment, pervasive developmental delay,
as well as in speciﬁc genetic syndromes associated with
cognitive impairment. In addition, there are diﬀerent types
of epilepsy that may be associated with diﬀerent types of
developmental disability. Both the paper electroencephalogram (EEG) and the video EEG remain the most valuable
tools that are used to evaluate patients with both epilepsy
and a developmental disorder10. There are diﬀerent studies
regarding the co-morbidity of epilepsy and numerous
childhood onset conditions, like cerebral palsy, autism,
down syndrome, and mental retardation11,12,13. A recent
study in pediatric population with cerebral palsy indicates
that 35% have a history of epilepsy14. Among individuals
with severe/profound mental retardation, increased rates of
underlying neurological abnormalities are manifested by a
higher frequency of mixed seizure disorders and an onset of
seizures in infancy or early childhood. This factor contributes to higher rates of uncontrollable seizures and neuropsychiatric complications. One Bangladeshi study showed
that the neuropsychiatric, developmental and pain
disorders are quite common co morbid conditions among
epilepsy patients15.
As literatures were reviewed there were few published data
about this type of study in our country. But there is no study
in our country related to co morbidities and poor seizure
control. There are a number of conditions to be co morbid
with epilepsy, the improved knowledge base of which is
very much important. The awareness of co morbidities can
improve diagnosis. Some co morbidities may inﬂuence the
prognosis of epilepsy. The recognition of co morbidities
can inform therapeutic choices. This study is aimed to ﬁnd
out the diﬀerent neurodevelopmental co morbid conditions
in poorly-controlled childhood epilepsy patients.
Materials and Methods:

This case-control study was conducted from January 2007
to December 2008 at Paediatric Neurology OPD, Bangabandhu Sheikh Mujib Medical University. 50 cases of
poorly-controlled epilepsy in group-1 and 50 cases of
well-controlled epilepsy in group-2 were enrolled in the
study. Children of either sex with epilepsy aged 7 months
to 15 years with history of at least one unprovoked seizure
per month for 6 or more months and history of treatment
with 2 or more rational antiepileptic drugs (AED) daily,
either singly or in combination for at least 6 months and
adequate compliance to antiepileptic drugs were considered as case. Children of either sex with epilepsy, aged 7
months to 15 years who had been seizure-free during 6
months after start of treatment were considered as control.
Poorly controlled epilepsy was deﬁned as one or more
seizure per month over a period of 6 months or more even
after experiencing trials of at least two diﬀerent antiepileptic drugs alone or in combination at optimum doses with
adequate compliance. Well-controlled epilepsy was deﬁned
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as no seizure during 6 months after start of treatment with
AED.
Once the child was reporting, a structured questionnaire
was completed, containing pre-deﬁned variables of neurodevelopmental co morbidities that may help predicting the
poor seizure control. Then a detailed history including
gender, age of onset, initial EEG status, cerebral palsy,
language and speech delay, motor delay, cognitive disability and Microcephaly etc. were recorded and medical
records were reviewed. Details regarding antiepileptic
drugs were recorded i.e. number of drugs, duration of therapy, dosage and compliance. It was noted whether the
choice of drugs were correct or incorrect in relation to
seizure type and the dosage schedule was proper according
to body weight. Thorough physical examination including
neurodevelopmental and psychological assessment was
done. Cognitive status was determined by results of tests of
global cognitive functioning. Clinical syndromes like
Autism,
Attention-Deﬁcit
Hyperactivity
Disorder
(ADHD), Down syndrome were included under variable,
cognitive disability. All study patients were seen by a
consultant Paediatric Neurologist of the unit. Seizures were
classiﬁed using the International League Against Epilepsy
(ILAE) classiﬁcation of epileptic seizure. First Interictal
EEG recordings obtained with a 19 channel Electroencephalograph, employing scalp electrodes placed according to
the international 10-20 system were studied. Serum drug
level was not measured. An antiepileptic drug was considered to have failed if it did not control seizures in spite of
good compliance or if medication was discontinued
because of unacceptable side eﬀects. A drug used acutely to
treat status epilepticus was not counted as one of the two
AEDs. Child was a case or a control. Group1 consisted of
poorly controlled epilepsy patients and Group2 comprised
well-controlled epilepsy patients. A comparison of various
neurodevelopmental co morbidities between the two
groups was done. Data were analyzed using statistical
package SPSS (version 15.0). Standard tests of signiﬁcance, such as Chi-square test was applied for categorical
variables and ‘t’ test was done for quantitative variables.
95% conﬁdence interval (CI) and p values were also
computed. P-value of <0.05 was considered signiﬁcant.
Binary logistic regression analysis was performed to determine independently signiﬁcant variables.
Results:

Table I shows that 54% of the poorly-controlled epilepsy
patients and 44% of well controlled epilepsy patients were
between 1-5 years age group. However there was wide
spread distribution in diﬀerent age groups. The mean age
was found to be 4.59 ± 3.19 years in poorly-controlled
group and 5.91 ± 3.72 years in well- controlled group. No
signiﬁcant statistical diﬀerence was observed between
poorly-controlled and well-controlled group in respect to
age (p=0.062). In poorly-controlled group 60.0% were
males and 40.0% were females, while in well-controlled
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group males and females were 66.0% and 34.0% respectively. There was no signiﬁcant statistical diﬀerence
between the two groups in respect to sex (p=0.534).
Table-I: Distribution of the subjects by demographic
variables (n=100).
Groups

Variables
Age (year)
o ≤1year
o 1-5 years
o 5-10 years
o >10 years
Mean ± SD
Sex
o Female
o Male

p value

Group1 (n=50)
No (%)

Group2 (n=50)
No (%)

5 (10.0)
27 (54.0)
16 (32.0)
2 (4.0)
4.59 ± 3.19

1 (2.0)
22 (44.0)
20 (40.0)
7 (14.0)
5.91 ± 3.72

0.062NS(a)

20 (40.0)
30 (60.0)

17 (34.0)
33 (66.0)

0.534NS(b)

Table IV shows Binary logistic regression performed to
assess the impact of several factors on poor seizure control.
The model contained ﬁve independent predictors (cerebral
palsy, motor delay, language and speech delay, Microcephaly and cognitive disability). Only two of the independent
variables (language and speech delay and cognitive disability) made a unique statistically signiﬁcant contribution to
the model (P =0.020 and p= 0.014 respectively).
Table IV: Binary Logistic Regression Results for Detection of co
morbidity.
Variables

a

Signiﬁcance

Cerebral palsy
Motor delay
Language and speech delay
Microcephaly
Cognitive disability

Odds Ratio
(OR)

0.135
0.270
0.020*
0.680
0.014*

0.433
0.525
0.306
1.285
0.305

95% CI for
OR

0.145- 1.298
0.168- 1.647
0.112- 0.832
0.390- 4.239
0.118- 0.789

Unpaired t test was done to measure the level of signiﬁcance.
Chi-square test was done to measure the level of signiﬁcance. NS=
not signiﬁcant

*Statistically signiﬁcant (P<0.05)

Table II shows that 96.0% of the patients in poorly-controlled epilepsy
group had abnormal EEG in contrast to 82.0% of the patients in
well-controlled epilepsy group (p<0.05).

This study was done to search the neurodevelopmental co
morbidities that are associated with the poor control of
childhood epilepsy. This retrospective study demonstrated
that there were a number of co morbid conditions that were
associated with poor seizure control. Early identiﬁcation of
these factors might help in planning early intervention.

b

Table II: Distribution of the subjects by initial EEG status (n=100).
Groups
OR (CI) p value
EEG
Group1 (n=50)
Group2 (n=50)
No (%)
No (%)
Normal
2 (4.0)
9 (18.0)
0.025*
Abnormal

48 (96.0)

41 (82.0)

5.27 (1.08-25.78)

Chi-square test was done to measure the level of signiﬁcance.*p<0.05
Group1: Poorly- controlled epilepsy
Group2: well-controlled epilepsy
n = number of patients
Table III demonstrates that associated cerebral palsy, language and
speech delay, motor delay, Microcephaly and cognitive disabilities
were signiﬁcantly higher in poorly-controlled epilepsy
group
compared to well-controlled epilepsy group (60.0% vs. 24.0%, p
<0.001; 74.0% vs. 38%, p <0.001; 72% vs. 40%, p <0.01; 60% vs.
30.0%, p <0.05; 70% vs. 32%, p <0.001 respectively.
Table III: Distribution of the subjects by neurodevelopmental co
morbidities (n=100).
Groups
p value
Variables
Group1 (n=50)
Group2 (n=50)
No (%)

No (%)

Cerebral palsy (CP)

30 (60.0)

12 (24.0)

<0.001*

Motor delay

36 (72.0)

20 (40.0)

<0.01*

Language & speech delay

37 (74.0)

19 (38.0)

<0.001*

Microcephaly

30 (60.0)

15 (30.0)

<0.05*

Cognitive disability

35 (70.0)

16 (32.0)

<0.001*

Chi-square test was done to measure the level of signiﬁcance. *p <0.05
Group1: Poorly- controlled epilepsy
Group2: well-controlled epilepsy
n = number of patients
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CI= Conﬁdence Interval

Discussion:

Table I illustrates the demographic characteristics of the
patients. Age (mean± SD) at presentation of poorly
controlled group was 4.59 ± 3.19 years and that of
well-controlled group was 5.91 ± 3.72 years. No signiﬁcant
statistical diﬀerence was observed between poorly
controlled and well-controlled group in respect to age
(p=0.534). In poorly controlled group males were (60.0%)
and females were (40.0 %) and in well-controlled group
males and females were 66.0% and 34.0% respectively. In
both groups males were predominant. No signiﬁcant statistical diﬀerence was observed in this study in respect to sex
between poorly controlled and well-controlled group
(p=0.062) that is poor seizure control occurs with equal
frequency in both sexes. This ﬁnding was supported by the
study done by Kwan P et al.16 who did not ﬁnd any signiﬁcant diﬀerence in sex between the groups that become
seizure free and the group with uncontrolled seizure. They
found that 52% of the patients with uncontrolled epilepsy
were male and 47% were female, whereas 47% male and
53% female were found in patients who were seizure free.
But Malik et al.17 found that male gender was a risk factor
for intractable seizures (p=0.001) and this ﬁnding was
similar to that previously done by Akhondian et al.18 The
male predominance in this study was more likely to be
because of a selection bias.
Table II shows that 96.0% of the patients in poorly
controlled group have abnormal EEG in contrast to 82.0%
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of patients in well-controlled group. EEG abnormality was
signiﬁcantly associated with poor seizure control (p=
0.025). This ﬁnding was similar to those done by many
authors. Singhi et al19 found that EEG was abnormal more
in intractable epilepsy patients (69% cases). Banu et al.20
found that EEG was abnormal in 80.8% cases and it was
found to be associated with more than 4 times (OR= 4.09)
risk to poor seizure remission (p= 0.0016). Similar ﬁnding
was seen by Akhondian et al.18 who found that the ﬁrst
EEG was abnormal in 96.1% of patients in the intractable
group and in 83.8% of the patients in the well-controlled
group (p=0.031). Another study carried out by Malik et
al.17 found that higher proportion of the patients with abnormal EEG continued to have seizures during the study
period compared to patients with normal EEG (63% vs.
19%; OR= 7.28; 95% CI= 4.34-12.18; p-value<0.001.
Table III demonstrates that cerebral palsy, language and
speech delay, motor delay and microcephaly and cognitive
disability were present more in poorly-controlled epilepsy
compared to well-controlled epilepsy (60.0% vs. 24.0%;
74.0% vs. 38%; 72% vs. 40% ; 60% vs. 30.0% and 70% vs.
32% respectively).
Cognitive disability previously called ‘Mental Retardation’
was found as a predictor of poor seizure remission (p
<0.001)as shown in table III. This ﬁnding was relevant to
that done by Ko and Holmes21. They showed that 20.1%
patients in intractable group compared to 2.6% in
controlled group had mental retardation (p=0.03). Singhi et
al.19 found that mental retardation was present in 11.0% of
intractable epilepsy patients and it was found to be a poor
prognostic factor. Oskoui et al.22 showed that mental
retardation at onset was a signiﬁcant risk for intractability
(OR=7.2). Huttenlocher & Hapke23 found that the majority
of children with uncontrollable seizures (61%) were
mentally retarded and remission of seizures was much less
frequent (1.5%/ year) in this group with mental retardation.
One Bangladeshi study Chowdhury RN et al15 showed that
Mental retardation was more common and signiﬁcantly
associated (p=0.0001) with generalized epilepsy patients.
This study shows that 60% of the patients in poorly
controlled group have Microcephaly compared to 30% of
the patients in well controlled group. Microcephaly is
signiﬁcantly associated with poor seizure control (p <0.05).
This ﬁnding is relevant to those done by many authors.
Chawla et al.24 found microcephaly in 58% cases of intractable epilepsy compared to only 1% cases of well-controlled epilepsy. But Berg et al.25 found 23.7% microcephaly in cases compared to 3.1% in controls. Yilmaz et al26
showed that Strong univariate association was observed
between intractability and Microcephaly. Microcephaly is
present in 29% in intractable epilepsy compared to 10.1 %
in drug responsive group (p <0.001).
Motor delay was present in 72% of the cases in poorly
controlled epilepsy as compared to 40% of the patients in
well controlled group (p <0.01). Ko and Holmes21 also
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found motor delay in 34% of intractable group compared to
7.7 of controlled group (p<0.01). Yilmaz et al26 showed that
Strong univariate association was observed between
intractability and motor developmental delay. They found
that motor delay is present in 82% in intractable epilepsy
compared to 28.8% in drug responsive group (p <0.001).
Oskui et al27 found that this factor is predictive of poor
seizure outcome (odds ratio 8.9).
Table III also shows that 60.0% of the patients in poorly
controlled group have cerebral palsy in contrast to 24.0% of
patients in well-controlled group(p <0.001). This ﬁnding
was similar to those done by many authors. Chowdhury et
al15 found that cerebral palsy was more common and
signiﬁcantly associated (p=0.005) with generalized
epilepsy patients. A study about children with cerebral
palsy by Singhi et al14 indicate that seizure control in
children with cerebral palsy is diﬃcult and could be achieved in just over half of the patients. Among the 105 children
with CP & seizure, 45 (58.1%) children got seizure control,
most of them requiring poly-therapy. Cerebral palsy is
present in 13.9% of children with epilepsy as compared to
0.3% in general child population (odds ratio=55.9%) as
shown by Aaberg et al28. It has been recognized that
children with cerebral palsy have low seizure remission
rates of about 12.9% to 14% and high relapse rates of
41.5% to 62.5% showed by Aksu et al29 & Delgado et al30.
The present study showed that language and speech delay
was present in 74% cases of poorly controlled epilepsy in
comparison to 38% of the cases in well-controlled group(p
<0.001). Several studies (Fastenau et al31 & Caplan et al32)
found that children with absence epilepsy had worse language performance than children with focal epilepsy. In
contrast, Hermann et al33 found that children with focal but
not generalized epilepsy had poorer language than controls.
Ko and Holmes21 found that 20.1% cases in intractable
group had language delay compared to 7.7% in controlled
group. But did not found any statistical diﬀerence between
two groups (p=0.08). It is not only acute seizures or epileptiform discharges that cause language dysfunction, but that
chronic changes to underlying networks may cause persistent language problems.
Independent co morbidities associated with poor seizure
control after binary logistic regressions were language and
speech delay and cognitive disability.
Conclusion:

The study showed several neurodevelopmental co morbidities that can be identiﬁed early in the course of childhood
epilepsy which can predict development of poor seizure
control. Knowledge of these comorbidities will help us to
discriminate our patient and can inform therapeutic choices.
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