
Attention-deficit hyperactivity disorder (ADHD), the most
common behavioral disorder of childhood, compromises
nearly 50% of referrals to child neurologists, neuropsy-
chologists, behavioral pediatricians, and child psychiatrists.1

It is considered to be a heterogeneous disorder and is
thought to affect between 8 and 10% of the school popula-
tion.2,3 The diagnosis of ADHD is established based on a his-
tory of symptoms representing the cardinal manifestations
of age-excessive inattention, hyperactivity, and impulsivity
based on the developed Diagnostic and Statistical Man-

ual of Mental Disorders (DSM-IV) criteria.4 Comorbidity

of epilepsy and ADHD is common and has a substantial
impact on functioning, treatment, and prognosis.5–7

Stimulants are widely used in ADHD and have been
shown to reduce or normalize ADHD symptoms in two
thirds to three quarters of those treated.8,9 The manage-
ment of ADHD associated with epilepsy, however, is still a
matter of debate. Methylphenidate, the most widely used psy-
chostimulant, is commonly believed to lower seizure thresh-
old. Some studies report that methylphenidate can be used
safely in children with well-controlled epilepsy.10–14 There is
a lack of extensive and long-term study of methylphenidate
use in patients with ADHD with active seizures and few 
data regarding seizure risk in nonepileptic patients with
abnormal electroencephalograms (EEGs) receiving
methylphenidate. Patients with EEG abnormalities, espe-
cially an active epileptic abnormality in EEG, are assumed
to have an increased risk for developing seizures. Therefore,
patients who are seizure free but have EEG abnormalities
were also included in the study. 

We evaluated the efficacy and safety of methylphenidate
in the management of patients with ADHD and active
epilepsy (active seizure disorders) and patients with abnor-
malities on EEG without epilepsy. 
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ABSTRACT

Methylphenidate is commonly believed to lower seizure threshold. The safe use of methylphenidate has not been clarified
in patients with attention-deficit hyperactivity disorder (ADHD) and concomitant active seizure or electroencephalographic
(EEG) abnormalities. Patients with ADHD and active seizures (n = 57) and patients with ADHD and EEG abnormalities
(n = 62), 6 to 16 years of age, were included in the study. The safety and efficacy of treatment with antiepilepsy drugs com-
bined with methylphenidate were determined by assessing seizure frequency, changes in ADHD symptoms, the Conners’
Rating Scales, EEG differences, and side effects. The Conners’ Rating Scales, performed by parents and teachers, and
mean total ADHD symptom scores at the beginning of the study and at the end  were significantly different (P = .05 for
the Conners’ Rating Scales and P = .001 for ADHD symptom scores). Methylphenidate had a beneficial effect on EEG.
Seizure frequency did not change from baseline. The side effects of methylphenidate were mild and transient. Methylphenidate
is safe and effective in children with ADHD and concomitant active seizures or EEG abnormalities. (J Child Neurol

2003;18:109–112). 
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METHOD AND PATIENTS

The study group comprised 119 patients, 6 to 16 years of age (mean
9.3 ± 2.7 years), with a diagnosis of ADHD according to the criteria
of the DSM-IV,4 evaluated using tests and behavior questionnaires dur-
ing the period between June 1997 and June 2000. Each patient had
either a diagnosis of epilepsy or EEG abnormalities without a defined
seizure. All children completed the Wechsler Intelligence Scale for
Children-Revised (WISC-R, Turkish standardization) and Bender
Gestalt tests. The Conners’ Parent Rating Scale (48 items) and Con-
ners’ Teacher Rating Scale (28 items) are sensitive parent and teacher
rating scales. These scales assess problems in conduct and learning,
psychosomatic symptoms, impulsivity/hyperactivity, and anxiety.15

A clinical interview, including family history of epilepsy or
ADHD and information on socioeconomic status, was performed
for each patient by both a neurologist and child psychiatrist. In addi-
tion, neurologic examination and EEG study were performed. An
experienced pediatric neurologist, blinded to the study, interpreted
the 18-channel EEGs in which the International 10-20 system elec-
trode placement was used. The essential baseline data were
obtained before the study and compared with data obtained at the
end of the study. The EEG findings were grouped as follows: nor-
mal, active epileptiform activity, and mild abnormality. Focal
spikes, generalized epileptic activity, spike, spike and slow-wave
complex, and polyspikes were detected in the active epileptiform
activity group; background abnormality, asymmetry, and nonspe-
cific abnormalities were detected in the mild abnormality group.
Computed tomography or magnetic resonance imaging study was
performed in each patient. 

The study lasted 12 months, and the patients were re-evalu-
ated at 3-month intervals during the study. Treatment with
methylphenidate was initiated in patients with ADHD with EEG
abnormalities and ADHD with active seizures. The epileptic chil-
dren received both antiepilepsy drugs and methylphenidate (0.3–1
mg/kg/day). The antiepilepsy drug dosages were held constant
throughout the study. Methylphenidate was started once daily, in

the morning before school, and titrated to twice a day. The patients
were drug free on holidays.

The safety and efficacy of the combined medications were
determined by assessing seizure frequency, changes in ADHD
symptoms, EEG findings, and drug-related side effects, combined
with parent reports. DSM-IV diagnostic criteria for ADHD scoring
and Conners’ rating by parents and teachers were compared before
and after the treatment. Students t-test, paired t-test, chi-square,
and McNemar tests were used for statistical analysis. A P value of
< .05 was considered to be statistically significant. 

RESULTS

The ages of the patients ranged from 6 to 16 (mean 9.3 ± 2.7
years; 98 males and 21 females; Table 1). The WISC-R was
performed for each patient, and mean WISC-R scores ranged
from 79 to 112 (92.3 ± 0.2). The number of years of educa-
tion ranged from 1 to 10 (mean 3.55 years). Although none
of the patients had neurologic, visual, or hearing deficits on
neuroexamination, soft neurologic signs were detected in
9.4% of the patients. The results of the brain scans were nor-
mal for all children. 

The present study included two groups of patients:
patients with epilepsy (n = 57) and patients with abnormal
EEG findings but no seizure activity (n = 62). Of 57 patients
with epilepsy, 52 were receiving antiepilepsy drug monother-
apy and 5 were receiving polytherapy. Thirty-four patients
had complex partial seizures, 13 patients had primary tonic-
clonic seizures, and 10 had multiple seizure types. 

At the beginning of the study, EEG recording was abnor-
mal in 55 of 57 epileptic patients and in all 62 patients with-
out epilepsy (Table 2). According to the EEGs at the end of
the study, findings were normal in 26 of 119 patients; irreg-
ular in 74, and with active epileptiform abnormality in 19.
EEGs improved noticeably in both groups (P = .01).
Antiepileptic activity was detected in 24.2% of the patients
with ADHD and EEG abnormalities and 35.1% of the patients
in the ADHD with seizures group, decreasing to 12.9% and
19.3%, respectively.

No seizures were observed in any of the patients with
ADHD and EEG abnormalities. In the ADHD with seizures
group, one patient’s seizure type, generalized tonic clonic,
changed to a complex partial seizure, but the number of
seizures did not increase. There was no significant change
in the mean seizure frequency. The mean seizure frequency
in the year was 8.2 ± 3.9 pretreatment and 8.1 ± 3.3 post-treat-
ment (P = .062). Only five patients had an increased seizure
frequency.
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Table 1.  Patients With ADHD With EEG Abnormalities and Patients

With ADHD With Seizures

Demographics ADHD-EEG (n = 62) ADHD-Sz (n = 57)

Age 9.7 ± 2.8 8.9 ± 2.6
Male 53 45
WISC-R 97.7 ± 11.8 89.1 ± 11.9
ADHD score 18.5 ± 2.6 18.3 ± 2.3
Abnormal Bender-Gestalt 33 patients 42 patients
Seizure frequency (yr) — 12.9 ± 7.1

ADHD = attention-deficit hyperactivity disorder; EEG = electroencephalographic; 
Sz = seizures.

Table 2.  Baseline and End-of-Study EEG Features of Patients With ADHD With Seizures and Patients With ADHD With EEG Abnormalities 

ADHD-EEG (n = 62) ADHD-Sz (n = 57)

EEG Findings Baseline (%) Last (%) P Baseline (%) Last (%) P

Normal — 18 (29) .01 2 (3.5) 8 (14) .02
Mild AB 47 (75.8) 36 (58.1) .01 35 (61.4) 38 (66.7) .14
AE activity 15 (24.2) 8 (12.9) .02 20 (35.1) 11 (19.3) .01

Improvement in antiepileptic activity was statistically significant in both groups; however, the improvement in patients with mild abnormalities was significant only in ADHD-EEG. 
AB = abnormality; ADHD = attention-deficit hyperactivity disorder; AE = active epileptiform activity; EEG = electroencephalographic; Sz = seizures.



The Bender-Gestalt test results of 43 (36.1%) patients
were within normal limits. The DSM-IV diagnostic criteria
for ADHD were applied to score hyperactivity-impulsivity and
inattention. The mean total scores of ADHD were 18.5 ± 0.2
(pretreatment) and 10.4 ± 0.4 (post-treatment). There was
a statistically significant difference between the scores at
baseline and at the end of the study (P = .01; Figure 1). The
mean Conners’ Rating Scales scores by parents were 59.2 ±
1.5 (pretreatment) and 35.9 ± 1.4 (post-treatment) and by
teachers were 40.1 ± 1.0 (pretreatment) and 22.8 ± 1.0 (post-
treatment). The initial scores were significantly different
from those at the end of the study for both parents and
teachers (P = .01; Figure 2). There was no difference between
baseline and the last mean total ADHD and Conners’ scores
from parents and teachers in the epileptic and abnormal
EEG groups. According to the clinicians, at the end of the
study, 92 patients exhibited reduced ADHD symptoms of var-
ious levels, 18 patients were stable, and only 9 patients had
deteriorated. Of the 9 patients, 6 were epileptic.

Side effects of methylphenidate were observed in only
26 patients. None of them required cessation of the med-
ication. The symptoms were transient in most of the patients.
The dosage was titrated according to the patients’ compli-
ance. Side effects were loss of appetite (n = 23), difficulty
falling asleep (n = 19), stomachache (n = 14), headache 
(n = 14), nausea (n = 11), and motor tics (n = 2).

DISCUSSION

Studies indicate that 30% or more children with epilepsy
might present with ADHD.5,12,16 Difficulties in learning, inat-
tention, concentration, and behavioral changes occur in 30
to 40% of epileptic children, based on teachers’ reports of
the child’s school performance.6,11,17,18 A significantly

decreased cognitive performance and severe neuropsy-
chologic impairment were reported in epileptic children
when compared with their age-matched controls.18,19 Atten-
tion difficulties have also been reported in children with dif-
ferent types of epilepsy.11,12,20–22 Furthermore, the treatment
complexity of attention problems has not been studied
extensively in epileptic patients. 

Stimulants act by indirectly increasing the intrasynap-
tic availability of dopamine and norepinephrine.
Methylphenidate, an effective catecholamine reuptake
blocker with stronger effects on dopamine than on norep-
inephrine, has long been used effectively in ADHD
patients.23–25 Methylphenidate might lower the convulsive
threshold in patients with a prior history of seizures, with
prior EEG abnormalities in the absence of seizures, and, very
rarely, in the absence of a history of seizures and no prior
EEG evidence of seizures.26 Antiepilepsy drugs might exac-
erbate or induce the symptoms of ADHD.5,16,22 Thus, safe,con-
comitant use of anticonvulsants and methylphenidate has
not been clarified in patients with ADHD with seizures and
ADHD with EEG abnormalities. As epilepsy and ADHD
might coexist in the same patient, the drug of choice might
be a pragmatic problem for the physician. 

We studied 57 patients with ADHD with seizures and 62
patients with ADHD and EEG abnormalities over a 1- year
period. Parents of children reported improvement of the
symptoms of ADHD and enhanced performance on the Con-
ners’ Rating Scales was observed by parents and teachers in
both the epileptic and EEG abnormality groups. Furthermore,
the number of abnormal EEGs with nonepileptic activity was
decreased significantly at the end of the study in both groups
(P = .05). The number of seizures was recorded yearly. There
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Figure 1. Change in the mean DSM-IV attention-deficit hyperactiv-
ity disorder (ADHD) scores before and after treatment in patients with
ADHD with epilepsy and electroencephalographic abnormalities.
There was a significant difference between baseline and end-of-study
scores in both groups (P = .01).

Figure 2. Box plot indicates a significant difference in the mean base-
line and end-of-study Conners’ rating scores for parents and teach-
ers for both patients with attention-deficit hyperactivity disorder with
seizures (ADHD-Sz) and patients with attention-deficit hyperactivity dis-
order with EEG abnormalities (ADHD-EEG) (P = .01). 
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was no significant change in the mean seizure frequency. Only
five patients had an increased seizure frequency in the ADHD
with seizures group and none of the patients in the ADHD
with EEG abnormalities group. These favorable changes in
EEG improvement or no change in the seizure frequency
might be attributable to maturation of the child over time.
Nevertheless, we observed these patients for only 1 year, and
57 epileptic patients were having active seizures. Therefore,
the improvement in EEG and seizure frequency might not be
completely attributable to maturation. 

Feldman et al reported the safety of methylphenidate
use on epileptic patients, and none of their study subjects had
seizures during the study period.9 Some abstracts have reported
favorable use of methylphenidate in ADHD with epilepsy.10,14

Wroblewski et al, in a retrospective study of patients with trau-
matic brain injury and active seizures, reported a trend toward
a lower incidence of seizures during methylphenidate therapy.27

In another study, Gross et al observed 30 patients taking both
antiepilepsy drugs and methylphenidate for 8 weeks. There
were 25 seizure-free patients and only 5 patients with active
seizures. Of the 5 patients with active seizures, 3 had an
increased seizure frequency, whereas the other 2 showed no
change or reduced frequency. There were no significant
changes in antiepilepsy drug levels or EEG findings.12 Our study
group, however, was quite large, with a 1-year follow-up and
57 patients with active seizures. In our study, EEG findings did
not deteriorate when patients were on methylphenidate. There
was a beneficial effect of methylphenidate on both EEG and
seizure frequency. Recently, Hemmer et al investigated the
seizure risk in nonepileptic patients.13 They reported that of
1 of 175 patients with a normal EEG and 3 of 30 patients with
epileptic activity had a seizure. Therefore, epileptiform EEG
in patients with ADHD was suggested to predict considerable
risk for the eventual occurrence of seizure. In the present study,
15 nonepileptic patients had abnormal, nonepileptic activity
on EEG. None of the patients with either normal or abnormal
EEG, however, had a seizure during the study period in our
series. 

The present data indicate that methylphenidate is a safe
and effective agent in children with ADHD and active
seizures or EEG abnormalities. Coadministration of
methylphenidate and antiepilepsy drugs improves atten-
tion without any adverse effects on seizure threshold or EEG
findings. We suggest that physicians give the combined
medication to patients with ADHD and active seizures or
abnormal EEG findings with close monitoring. 
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