
Incidence and Classification of New-Onset Epilepsy and
Epilepsy Syndromes in Children in Olmsted County, Minnesota
from 1980–2004: A population-based study

Elaine C. Wirrell, MD,
Professor, Epilepsy and Child and Adolescent Neurology, Mayo Clinic, Rochester MN

Brandon R. Grossardt, MS,
Statistician, Health Sciences Research, Mayo Clinic, Rochester, MN

Lily C.-L. Wong-Kisiel, MD, and
Fellow, Pediatric Epilepsy, Mayo Clinic, Rochester MN

Katherine C. Nickels, MD
Assistant Professor, Epilepsy and Child and Adolescent Neurology, Mayo Clinic, Rochester MN

Abstract
Purpose—To determine the incidence and classification of new-onset epilepsy, as well as the
distribution of epilepsy syndromes in a population-based group of children, using the newly
proposed Report of the ILAE Commission on Classification and Terminology 2005–2009.

Methods—We identified all children residing in Olmsted County, MN, 1 month through 17 years
with newly diagnosed epilepsy from 1980–2004. For each patient, epilepsy was classified into
mode of onset, etiology, and syndrome or constellation (if present). Incidence rates were
calculated overall and also separately for categories of mode of onset and etiology.

Results—The adjusted incidence rate of new-onset epilepsy in children was 44.5 cases per
100,000 persons per year. Incidence rates were highest in the first year of life and diminished with
age. Mode of onset was focal in 68%, generalized/bilateral in 23%, spasms in 3% and unknown in
5%. Approximately half of children had an unknown etiology for their epilepsy, and of the
remainder, 78 (22%) were genetic and 101 (28%) were structural/metabolic. A specific epilepsy
syndrome could be defined at initial diagnosis in 99/359 (28%) children, but only 9/359 (3%) had
a defined constellation.

Conclusion—Nearly half of childhood epilepsy is of “unknown” etiology. While a small
proportion of this group met criteria for a known epilepsy syndrome, 41% of all childhood
epilepsy is of “unknown” cause with no clear syndrome identified. Further work is needed to
define more specific etiologies for this group.
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1.1 Incidence
The reported incidence of new-onset seizures in children has shown considerable variation,
depending on inclusion criteria. Some studies have included only children with two or more
seizures, whereas others have included all first seizures, febrile seizures or neonatal seizures.
A small number of population-based studies have reported on the incidence of new-onset
epilepsy in developed countries, with the reported incidence ranging from 33.3 to 82 cases
per 100,000 persons per year (Blom et al., 1978, Camfield et al., 1996, Cavazzuti, 1980,
Doose and Sitepu, 1983, Freitag et al., 2001, Hauser et al., 1993, Larsson and Eeg-Olofsson,
2006, Adelow et al., 2009, Christensen et al., 2007, Olafsson et al., 2005). Incidence rates
have been consistently reported as highest in the first year of life, and as slightly higher in
boys than girls.

As epilepsy is a heterogenous disorder, with marked variation in severity and prognosis,
further classification of epilepsy is crucial. The most current ILAE Commission on
Classification and Terminology report classifies epilepsy based on (1) mode of onset, (2)
etiology and (3) syndrome or constellation, if present (Berg et al., 2010). Such
epidemiological data is important to allocate health care resources and compare incidence
and prevalence rates as well as etiologies, possible preventable causes, and treatment
response among different populations. In addition, for a given patient, delineation of a
specific epilepsy syndrome assists with choice of further investigations and therapies, and
provides a more accurate prognosis regarding seizure and cognitive outcome. Several
studies have reported the incidence of epileptic syndromes in a population-based sample, but
were conducted prior to the most recent ILAE Classification Report (Loiseau et al., 1990,
Zarrelli et al., 1999). One study focused exclusively on the pediatric population, but
included only 36 children (Freitag et al., 2001).

The aim of this study was to determine the incidence and classification of new-onset
epilepsy, as well as the distribution of epilepsy syndromes in a population-based group of
children, using the newly proposed Report of the ILAE Commission on Classification and
Terminology 2005–2009 (Berg et al., 2010).

2.1 METHODS
2.1.1 Case Identification

Cases were ascertained by screening of the complete diagnostic indexes of the Rochester
Epidemiology Project. These indexes include inpatient diagnoses, as well as diagnoses at the
time of outpatient and emergency room visits at all medical care facilities in Olmsted
County, MN (Melton, 1996). All charts were screened using a diagnostic rubric which
included all seizure and convulsion diagnosis codes, and all identified charts were reviewed
by a pediatric epileptologist. We identified all children aged 1 month through 17 years with
new onset epilepsy diagnosed while residing in Olmsted County, Minnesota, between 1980
and 2004. Date of epilepsy diagnosis was defined as the date the child or teen was first given
the diagnosis of epilepsy by a physician.

2.1.2. Definitions
Epilepsy was defined as a predisposition to unprovoked seizures. Most subjects had two or
more unprovoked seizures. However, patients with a single unprovoked seizure who had
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evidence of an enduring alteration of the brain that increases the likelihood of further
seizures (Fisher et al., 2005), and who were commenced on antiepileptic drug treatment
were also included. An abnormal neurodevelopmental examination, focal abnormality on
brain imaging, initial presentation in status epilepticus, or specific EEG findings
(epileptiform discharge, intermittent rhythmic focal delta activity) were considered
indicative of an enduring alteration of the brain that increases the likelihood of further
seizures. Patients who were treated after a single seizure, but who lacked any of the
preceding features were excluded. We included children who had two afebrile seizures
occurring within 24 hours as these children likely have epilepsy (Camfield and Camfield,
2000).

Children presenting with acute symptomatic seizures alone, defined as “seizures at the time
of a systemic insult or in close temporal association with an acute neurological insult”
(Beghi et al., 2010) were excluded. Similarly, children who had only febrile seizures were
excluded. Children with neonatal seizures were included only if their seizures recurred after
one month of age.

2.1.3. Data obtained from chart abstraction
Data variables abstracted from the medical charts are shown in Table 1. Magnetic resonance
imaging was not routinely used until 1984. Epilepsy outcome at 1, 2, 3, 5, 10, 15 and 20
years after epilepsy onset regarding both seizure control (ongoing seizure frequency or
seizure-free for the previous year or longer at each time point) and anti-epileptic drug
treatment (number of current medications and number of medications failed for lack of
efficacy at each time point) was noted. Additionally, epilepsy surgery procedures (resection,
vagal nerve stimulator, corpus callosotomy) and use of a ketogenic diet were recorded.
Cognitive function was assessed both at the time of seizure onset and last follow-up. Either
formal neuropsychological testing (if available) or best clinical judgment by the reviewer,
based on developmental milestones and academic achievement recorded in the patient
history were used to classify cognitive function as normal (estimated or measured
developmental quotient of 80 or higher), mildly to moderately delayed (estimated or
measured developmental quotient of 50–79), or severely delayed (estimated or measured
developmental quotient of <50).

2.1.4. Epilepsy Classification
For each patient, epilepsy was classified using the new ILAE Commission on Classification
and Terminology 2005–2009 Report (Berg et al., 2010). Factors considered in the
classification included seizure type(s) based on descriptive semiologies from the medical
record, EEG and neuroimaging findings, cognitive function, and for some specific
syndromes, age at onset.

According to the new classification scheme, epilepsy was classified based on mode of onset
(generalized/bilateral cortical or subcortical, focal/networks limited to one hemisphere,
unknown, or spasms) and etiology (genetic, structural/metabolic or unknown). Mode of
onset was classified as generalized/bilateral in onset if the patient had generalized seizures
and generalized epileptiform discharge on EEG, and as focal if the subject had focal-onset
seizures, and either an EEG or neuroimaging showing a focal abnormality or normal studies.
Additionally, epilepsy was classified as focal if children had generalized tonic-clonic
seizures but focal findings on neurological examination, EEG or neuroimaging. Mode of
onset was considered unknown if subjects had generalized tonic-clonic seizures, a normal
exam, and unremarkable EEG and neuroimaging studies. The mode of onset for children
who presented with spasms, but who later developed other seizure types, was characterized
as spasms. However, children who initially presented with either focal or generalized
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seizures, but who developed spasms later in their epilepsy course were defined based on
their presenting seizure type.

Subjects were classified as genetic if they had a known genetic mutation for their epilepsy,
or if they had an epilepsy syndrome which is known to have a strong genetic contribution,
such as the idiopathic generalized epilepsies or autosomal dominant frontal lobe epilepsy.
Based on the recommendation of the Classification Commission, the “idiopathic focal
epilepsies” including benign epilepsy of childhood with centrotemporal spikes and benign
epilepsy with occipital paroxysms were classified as unknown etiology. Additionally,
patients with neurocutaneous syndromes which give rise to structural abnormalities were
classified as having a structural etiology, as opposed to a genetic etiology. (Berg et al.,
2010).

Subjects were further classified into individual specific syndromes and constellations, if
applicable, based on ILAE criteria. Specific syndrome designation was assessed both at
initial presentation, based on data available at initial diagnosis, and at final follow-up, based
on all clinical data available at final follow-up. The term “constellation” was used for an
“entity that was not recognized as an electro-clinical syndrome per se, but which represents
a distinctive constellation on the basis of a specific lesion or other cause” (Berg et al., 2010).
It was proposed that defining constellations may have implications for clinical treatment,
particularly surgery. Two pediatric epileptologists (ECW and KCN) independently reviewed
the medical documentation of each incident case and classified the epilepsy and syndrome
(if identified) based on the ILAE Commission on Classification and Terminology 2005–
2009 Report (Berg et al., 2010). When there was disagreement, a final consensus was
reached by joint review of the case.

2.1.5. Data Analysis
Incidence rates were calculated overall, and separately within strata defined by age and sex
(1 to 6 months, more than 6 months to age 12 months, more than 12 months to age 60
months, more than 60 months to age 108 months, more than age 108 months to age 156
months and more than 156 months to age 216 months). Incidence rates were also calculated
separately for categories of mode of onset and etiology of epilepsy. Because the number of
children was small in the groupings by syndrome and constellations, we only report
frequencies for these groups. Incidence rates were additionally calculated separately in boys
and girls across five calendar year periods (1980–84, 1985–89, 1990–94, 1995–99, and
2000–04). Poisson rate regression was performed to test for significant trends in incidence
rates across calendar year. Incidence rates are also reported age- and sex- standardized to the
year 2000 total U.S. pediatric population (www.census.gov).

The denominators for all incidence rates were determined using the complete enumeration
of the Olmsted County population via the Rochester Epidemiology Project (Melton 1996).
Specifically, the number of resident children in each age and sex stratum on July 1 of each
of the years 1980 through 2004 was used.

3.1. RESULTS
We identified 359 cases fulfilling criteria for new-onset epilepsy diagnosed over the 25-year
period from 1980–2004 in children aged 1 month through 17 years. All children except three
were seen on at least one occasion by a child neurologist who confirmed the diagnosis of
epilepsy. Of the remaining three, two were diagnosed with epilepsy by a general neurologist,
and one by a pediatrician. Prophylactic antiepileptic drug therapy was commenced in 339
patients while 20 were never treated. Forty nine were started on medication after their first
afebrile seizure, and of these, 34 had subsequent seizures despite medication. Fifteen had
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only a single seizure, but had one or more features predicting higher rate of recurrence
(specified in Methods) and were commenced on antiepileptic drug therapy without
recurrence. One hundred and ninety six (55%) children were male. The median age at
epilepsy onset was 63.8 months (minimum 0 months, 25th percentile 26.9 months, 75th

percentile 119.9 months, and maximum 215.5 months). Children were followed for a
median of 138.1 months after diagnosis of epilepsy (minimum 0 months, 25th percentile
82.7 months, 75th percentile 207.7 months, and maximum 353.8 months).

3.1.1. Classification of Incident cases of epilepsy and epilepsy syndrome
Children were classified based on mode of onset of epilepsy, etiology of epilepsy, and
syndrome and constellation characteristics (Table 2). Initial disagreement regarding
classification between the two epileptologists reviewing the records was present in 15
(4.2%) cases, but was resolved with further discussion. The predominant mode of onset was
focal, which accounted for 244 (68%) of cases. Generalized/bilateral onset was seen in 84
(23%) and spasms in just 10 (3%). Nineteen patients (5%) had an unknown mode of seizure
onset. Two children had both focal and generalized onset seizures at presentation, and over
time, three more developed seizures with both modes of onset. Not surprisingly, mode of
onset was correlated with age. Spasms were seen significantly more frequently with younger
age at onset [9/50 (18%) of children with seizure onset before 12 months, 1/254 (0.4%) of
those with onset between 12 and 156 months, 0/55 (0%) of those with onset between 156
and 216 months (p<0.001)]. Among the patients with a classifiable mode of onset,
generalized/bilateral seizure onset was more common with increasing age at onset [7/47
(15%) of children with onset <12 months, 59/244 (24%) of children with onset 12–156
months, 20/49 (41%) whose seizures began after 156 months (p<0.02)]. The proportion of
children with focal onset seizures was significantly higher in children with age at onset 12–
156 months (186/244, 76%) than in those with onset <12 months (31/47, 66%) or after 156
months (29/49, 59%) (p<0.02). Sex did not correlate with mode of seizure onset.

Approximately half of children had an unknown etiology for their epilepsy, and of the
remainder, 79 (22%) were genetic and 100 (28%) were structural/metabolic. Of this latter
group, all but 2 cases had a structural etiologies (50 – prior brain injury/perinatal injury, 18-
cortical dysplasia, 7-mesial temporal sclerosis, 6-tuberous sclerosis, 6-vascular
malformations, 4-dual pathology: mesial temporal sclerosis plus cortical dysplasia, 3-low
grade tumor, 1-aquaductal stenosis with hydrocephalus, 1-hypothalamic hamartoma, 1-
cortical dysplasia and congenital cytomegalovirus, 1-calcified granuloma). One child had
both a genetic and structural etiology (Crouzon syndrome with bifrontal encephalomalacia).
Amongst generalized/bilateral onset seizures, etiology was most commonly genetic (79%)
with structural/metabolic (6%) and unknown causes (15%) being much less frequent.
Amongst focal onset seizures, etiology was most commonly unknown (61%), followed by
structural/metabolic (36%). Genetic etiologies were rare causes of focal onset seizures (3%).
Of all cases of epilepsy of unknown cause, only 33/179 (18%) met criteria for a specific
epileptic syndrome (26 benign epilepsy with centrotemporal spikes, 2 Panayiotopoulos
syndrome, 2 West syndrome, 1 benign infantile epilepsy, 1 Epileptic encephalopathy with
CSWS, 1 Lennox-Gastaut syndrome).

Age at onset was significantly correlated with etiology. A structural/metabolic etiology was
significantly more likely in children with seizure onset before 12 months of age (27/50,
54%) than those with onset between 12–156 months (64/254, 25%) or after 156 months
(8/55, 15%) (p<0.001). Conversely, a genetic etiology was much more likely with older age
at onset [21/55 (38%) with onset after 156 months, 51/254 (20%) with onset from 12–156
months, and, 8/50 (16%) with onset before 12 months, p<0.007)]. An unknown etiology was
least common in those with onset before 12 months (15/50, 30%) compared to those with
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onset from 12–156 months (139/254, 55%) or greater than 156 months (26/55, 47%)
(p<0.006). Sex was not correlated with etiology.

A specific epilepsy syndrome could be defined at initial diagnosis in 99/359 (28%) children,
and at final follow-up in 105/359 (29%). Initial syndrome diagnoses changed over time in
only three children, two of whom evolved from Childhood Absence Epilepsy to Juvenile
Myoclonic Epilepsy, and one of whom evolved from Panayiotopoulos Syndrome to Benign
Epilepsy with Centrotemporal Spikes. Six children developed a definite epileptic syndrome
over follow-up, five of whom developed West syndrome after initial presentation with either
focal (N=5) or generalized seizures (N=1), and one of whom developed Benign Epilepsy
with Centrotemporal Spikes, after initially presenting with atonic seizures. The ability to
identify epilepsy syndrome did not depend on age at onset (p=0.59) but did tend to be more
likely in girls (53/163, 33%) than boys (46/196, 23%) (p=0.07).

3.1.2. Incidence of New-Onset Epilepsy
The overall adjusted incidence rate of new-onset epilepsy in children aged one month
through age 17 years was 44.5 cases per 100,000 persons per year (Table 2). The rate in
boys was slightly higher (46.9 cases per 100,000) than in girls (42.1 cases per 100,000).
Incidence rates were higher in the first year of life (particularly between months 1 to 6), and
gradually diminished with age (Figure 1). Incidence rates separate by mode of onset and
etiology are also reported in Table 2.

While the incident rates remained relatively stable in girls during the 25-year study period
(Poisson rate regression trend over calendar year, p = 0.49), there was a significant increase
in incidence rates in boys (Poisson rate regression, p = 0.007; see Table 4 and Figure 2).
More patients with first seizures without risk factors suggestive of higher recurrence rate
were commenced on prophylactic antiepileptic drugs in the earlier part of the study period.
In the 1980s, we found that 5 children were treated after a single seizure without significant
risk factors for recurrence. As such, these cases were not defined as incident epilepsy cases
in our study. We noted that of the 5 children, 4 were boys. Therefore, we performed
additional Poisson rate-regression models adding these 4 boys and 1 girl to the incident case
pool. However, the increasing trend in incidence rates across calendar year in boys remained
striking (p = 0.02) – no trend was found for girls (p = 0.58). Another factor explaining some
of the trend of incidence in boys over calendar year could be that the proportion of epilepsy
cases who were graduates from NICU increased over time. Specifically, incident boy cases
from 1980–84 were 17.4% NICU graduates, whereas for years 1990–94 this percent was
30.8% and for 2000–04 was 29.1%. However, the trend of increasing proportion of NICU
graduates was not significant across the five calendar year periods (p = 0.25). For girls, the
proportion of NICU graduates among the cases was relatively constant over time ranging
from 16.1% in 1990–94 to 25.0% for 1985–89. Again, the trend was not significant across
the five calendar year periods (p = 0.92). In Poisson rate-regression models adjusting for the
proportion of cases who were NICU graduates, incidence rates in boys still exhibited an
increasing trend across calendar year (p = 0.02) whereas rates in girls did not exhibit a trend
(p = 0.49).

4. 1 DISCUSSION
The incidence rate of new-onset epilepsy in our cohort, age- and sex- standardized to the
year 2000 U.S. population was 44.5 cases per 100,000 persons per year. This rate is
consistent with incidence of epilepsy rates of 33.3 to 82 cases per 100,000 reported in other
population-based studies (Adelow et al., 2009, Blom et al., 1978, Camfield et al., 1996,
Cavazzuti 1980, Christensen et al., 2007, Doose and Sitepu, 1983, Freitag et al., 2001,
Hauser et al., 1993, Larsson and Eeg-Olofsson, 2006, Olafsson et al., 2005). The variation in
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rates among these studies may be explained by a number of features. Firstly, epilepsy is
most common in younger children and decreases in the teen years. Hence, pediatric studies
with younger age limits (Freitag et al., 2001) would be expected to have overall higher rates
compared to our study, which included children up until their eighteenth birthday. Secondly,
epilepsy is defined as “a disorder of the brain characterized by an enduring predisposition to
generate epileptic seizures” (Fisher et al., 2005). However, it is often operationally defined
as “two or more unprovoked seizures,” as only 40–50% of children having a first seizure
will develop a recurrence (Berg and Shinnar, 1991, Hirtz et al., 2003). Despite this, patients
are often commenced on antiepileptic medication following their first seizure and inclusion
of all patients treated after their first seizure will result in a higher incidence. Conversely,
treatment is known to significantly reduce the risk of having a second seizure (Camfield et
al., 2002, Leone et al., 2006, Marson et al., 2005). Hence, failure to include individuals
treated after their first seizure will result in a lower incidence rate. In our cohort, we
included children who were treated with antiepileptic drugs after their first seizure and who
then remained seizure-free only if they had features in their history that placed them at high
risk of recurrence, including an abnormal neurodevelopmental examination, focal
abnormality on brain imaging, initial presentation in status epilepticus or identification of
EEG findings suggestive of a higher rate of recurrence (epileptiform discharge, intermittent
rhythmic focal delta activity). Thirdly, the neonatal period is a particularly vulnerable time
for seizure onset, and inclusion of neonates may result in higher incidence rates. We
included subjects with neonatal seizures only if they had recurrent seizures after one month
of age.

Similar to other studies, we found the incidence to be markedly higher in the first year of
life, and specifically between the first and sixth months (Figure 1). Structural/metabolic
etiologies were significantly more likely to present at this age than in older individuals,
which likely explains much of the higher incidence. The incidence of epilepsy was also
higher in boys than girls across all age groups except in the 5–8 year age range, similar to
some (Hauser et al., 1993) but not all (Freitag et al., 2001, Olafsson et al., 2005) prior
population-based incidence studies. Possible explanations for this sex difference may
include rare X-linked conditions, or higher rates of prior brain injury or perinatal brain
injury in males.

The incidence rate of epilepsy in our population remained consistent during the study period
in girls, but showed an increased rate over time in boys. The reason for this increased
incidence rate over the 25-year study period is not clear however a recent study at our center
showed an increased lifetime risk of epilepsy in all ages between 1960 and 1979 (Hesdorffer
et al., 2011). In the earlier years of our cohort, there was a greater tendency to initiate
treatment after a first unprovoked seizure, even in the absence of other factors which suggest
a higher recurrence risk. However, including all patients treated with prophylactic
antiepileptic medication after their first seizure did not negate this increased incidence over
time. Similarly, the increased rate could not be explained by higher rates of perinatal
problems or brain injury over time.

The most common mode of onset in our cohort was focal, accounting for more than two
thirds of cases. This finding is similar to prior studies, which noted that 58 to 69% of new
onset epilepsy was focal (Freitag et al., 2001, Olafsson et al., 2005, Zarrelli et al., 1999).
Nearly half of these cases (49%) were of unknown etiology and did not meet criteria for a
specific epilepsy syndrome. Neuroimaging had been obtained in 94% of these cases (69%
had an MRI and 25% had a head CT alone) which did not elicit an underlying symptomatic
etiology.
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Few studies have evaluated how commonly a specific epilepsy syndrome can be defined in
new-onset epilepsy, with rates of 10 to 18% in studies including all age ranges (Olafsson et
al., 2005, Zarrelli et al., 1999) and 47% in a small study focusing on children younger than
15 years (Freitag et al., 2001). However, in a large prevalence cohort of children with
epilepsy, a specific syndrome was identified in only 12% of cases (Akiyama et al., 2006).
Using the most recent ILAE Classification, we were able to identify a specific syndrome in
28% of children, based on their initial presentation. The ability to define a specific syndrome
is more common in children than adults, and was likely facilitated in our study by
availability of clinical data documenting the course of epilepsy over time and by ready
access to neurophysiological, neuroimaging and laboratory data. Identification of an
epilepsy syndrome provides much clearer information regarding the likelihood of seizure
control, remission, and possible associated cognitive effects. The ILAE Classification
committee has also defined specific constellations. However, we found these to be rare in
our population-based pediatric cohort, with only 9 children (2.5%) meeting the definition for
a specific constellation.

Our study is the first to classify a population-based cohort of children using the most
recently proposed classification system. We found this system had high inter-rater
reliability, as initial disagreement was present between epileptologists in only 4.2% of cases.
Accurate classification of epilepsy in large, population-based, incidence cohorts allows
improved understanding of the major etiologic patterns, identification of potentially
preventable causes and assists in planning for resource allocation. For the individual patient,
classification should improve understanding of long-term prognosis for both epilepsy and
associated co-morbidities. The new classification system improves classification of mode of
onset, by using the term “bilateral” in addition to “generalized”, and by considering
“spasms” as a separate entity. Furthermore, there is a specific “genetic” category for
etiology, given the significant genetic advances in epilepsy. Finally, the concept of
distinctive “constellations” will improve classification of potentially, surgically remediable
syndromes.

However, we still have much to learn about epilepsy in children. Almost half of children fall
in the “unknown” category for etiology. While a small proportion of this group will meet
criteria for a known epilepsy syndrome, our results show that 41% of all childhood epilepsy
is of “unknown” cause with no clear syndrome identified. The prognosis for such patients is
unclear. While more advanced imaging may ultimately show lesions or malformations of
cortical development in a proportion of these cases, further work is needed to define more
specific etiologies for this group.
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Figure 1. Incidence rates separate for boys and girls across age
Incidence rates for the first year of life are separated into two pieces (1–6 months and 6–12
months). This separation was possible by utilizing the complete enumeration of the Olmsted
County population. The incidence rates for 1–6 months were 159.6 for boys, and 117.2 for
girls, and 138.8 overall cases per 100,000 persons per year‥ Similarly, the rates for 6–12
months were 80.6 for boys, 93.3 for girls, and 86.8 overall cases per 100,000 persons per
year. For comparability with other studies and to allow for age- and sex- adjustment to the
U.S. population, the incidence rates for the complete first year of life are reported as one age
category in Table 3.
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Figure 2. Incidence rates separate for boys and girls across calendar year groups
Observed incidence rates in our study are shown for five calendar year periods. While the
incident rates remained relatively stable in girls during the 25-year study period (Poisson
rate regression trend over calendar year, p = 0.49), the incidence rates in boys exhibited an
increase during the study period (Poisson rate regression, p = 0.007).
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Table 1

Data abstracted from medical records

Demographic Age at follow-up

Sex

Past history Prenatal complications

Gestational age

Perinatal problems (NICU < 7 days, NICU ≥ 7 days)

Postnatal brain injury (head injury, meningitis, encephalitis, ischemic brain injury, other)

Febrile seizures (prolonged, focal, clustering)

Epilepsy Details Seizure type(s) and number/frequency at diagnosis

Age at onset of epilepsy

History of status epilepticus at diagnosis or ever

Family history of epilepsy in first degree relatives

Neurological examination Normal/abnormal and type of abnormality

Neuroimaging findings Magnetic resonance imaging - type and location

Computerized tomography - type and location

EEG findings Epileptiform and nonepileptiform abnormalities at diagnosis, within the first two years of diagnosis and at final
followup
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