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SUMMARY

Objective: Up to half of patients assessed for suspected new-onset epileptic seizures

report previous undiagnosed events. This suggests that delay to timely and expert

assessment is a major issue. Very little is known about the degree of delay or nature of

the undiagnosed events, impacting on our understanding of new-onset epilepsy. In this

study we aimed to examine events that occur before presentation, as well as the

extent and risk factors for delay to assessment.

Method: Included in this retrospective study were 220 patients diagnosed at the First

Seizure Clinic (Austin Health, Australia) between 2003 and 2006 with an epileptic

index seizure. Patients with a prior diagnosis of epileptic seizures were excluded.

Chart reviewwas undertaken, including detailed interviews conducted by an epileptol-

ogist at first assessment. Logistic regression assessed risk factors for delay from first

event to presentation, including event characteristics, socioeconomic disadvantage,

employment, and distance tomedical facility.

Results: Forty-one percent (n = 90) of patients had one or more event before their

index seizure. Of these, 50% hadmultiple ormore than five prior events and 28% expe-

rienced one or more convulsive event before the index seizure. Of the total 220

patients, 36% had delayed presentation >4 weeks, 21% delayed >6 months, and 14%

delayed >2 years. First events without convulsions or features likely to disrupt

behaviour were strongly associated with delay (p = <0.001). Relative socioeconomic

disadvantage was also associated with delay to presentation (p = 0.04).

Significance: Our findings suggest a gap in early diagnosis and care in a sizable propor-

tion of new-onset cases, despite a “first world” urban environment and the availability

of free basic medical care. Delay appears particularly likely when events are noncon-

vulsive or low-impact, suggesting that these seizure typesmay be underrepresented in

studies of new-onset epilepsy. This has implications for our understanding of the

incidence, evolution, impact, and treatment response of new-onset epilepsy.

KEY WORDS: New-onset epilepsy, Socioeconomic disadvantage, Incidence, Treat-

ment-gap.

Approximately 8% of the population will experience a
seizure at some time in their lives.1 Of those individuals
with newly diagnosed epileptic seizures, up to half have a
history that is suggestive of prior undiagnosed seizures.2,3

Prior events in such a large proportion of individuals with
“new-onset” seizures suggest a delay to obtaining timely
diagnosis and management. The importance of early expert
diagnosis and management of new-onset seizures has
prompted the development of first seizure clinics4 and
other pathways5 to timely expert consultation, although
there is evidence that a substantial proportion of these
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patients have also experienced prior undiagnosed sei-
zures.4,6

Very little is known about the extent and the reasons for
delay between a first seizure and consultation for seizure
assessment. The lack of information affects our understand-
ing of the incidence and evolution of epilepsy, and the
extent of misdiagnosis, response to treatment, and psy-
chosocial and general health issues associated with new-on-
set epilepsy.

The aims of this study were to utilize a First Seizure
Clinic patient cohort to examine the characteristics of events
experienced prior to the first presentation for seizures, to
quantify the delay, and to investigate factors that contribute
to the delay to presentation.

Methods
The patient cohort was from the First Seizure Clinic at

Austin Health, Victoria, Australia.4 Austin Health is a major
government metropolitan teaching hospital, offering free
basic medical care. It services a community that is predomi-
nantly Australian born of United Kingdom/European ances-
try. This is a community-based cohort; patients were
referred to the First Seizure Clinic from general practices or
hospital accident and emergency departments.

This retrospective study focused on the time from the first
suspected seizure to the consultation with the referring doc-
tor, as this represents the first time medical attention was
sought for the event/s. We also noted time from referral to
attendance at Austin First Seizure Clinic.

Subjects
Included were patients who attended the First Seizure

Clinic Austin Health for the first time between 2003 and
mid-2006, who received a diagnosis of epileptic seizure,
and were ≥18 years of age.

Patients were excluded if they had a prior diagnosis of
epilepsy or antiepileptic drug treatment for seizures. As
this study focused on the time prior to the first presenta-
tion, we also excluded patients if the medical consulta-
tion prior to the First Seizure Clinic was not the first
medical contact for the presenting seizure; or if patients
had medical assessment for a possible prior seizure (with
or without a definitive seizure diagnosis) as they had
already sought attention for their events. The exception
to this was if the patient had previously been diagnosed
with a nonepileptic event, but subsequently had sought
attention for what they described as new/different events.
When there was no notation or indication that an event had
been investigated, we coded the event as un-investigated.
Patients who were not resident in the State of Victoria
were also excluded.

Data collection and definitions
Austin Health First Seizure Clinic records were

audited for relevant information. Detailed descriptions of
reported seizures or possible seizures and medical inves-
tigation prior to clinic attendance were routinely noted
by an epileptologist at the clinic.7,8 As per protocol,
patients were requested to attend the clinic with a family
member or friend who could provide witness accounts or
additional information.4

Seizure/event details
The “index seizure” was defined as the seizure that led

the individual to seek medical attention.9 In 3%, the index
seizure was not clearly identified, and in these cases the last
seizure prior to presentation was used. The index seizure
was routinely assigned an ILAE (International League
Against Epilepsy) seizure classification10,11 by the neurolo-
gists at the First Seizure Clinic.

“Prior events” were those experienced before the
index seizure. We excluded migraine, headache, day-
dreaming, or feelings of d�ej�a vu or dizziness consid-
ered within normal limits by the clinic neurologist and
events with onset ≤6 years of age. Apart from these
exclusions, all other events were included regardless of
the neurologist’s impression of the prior event type.
This was because by definition none of these events
had been investigated and in many cases a substantial
period had passed prior to documenting the event
details, thereby affecting the accuracy of diagnostic
impressions.

The number of prior events per patient was classified as
the following: (1) one prior event, (2) two to five prior
events including cases where records indicated a “few,” or
(3) >5 prior events including cases noted to have “multiple”
or “many” events. Few cases were noted to have relevant
events that clustered; coding for these is detailed in the
Supporting Information Data S1.

Key Points
• Of 220 adults who presented with an epileptic index
seizure, 41% had one or more prior event and half of
these experienced multiple or more than five prior
events

• The delay from first event to presentation was >4
weeks in 36% of patients, >6 months in 21%, and >2
years in 14%, suggesting a gap in early diagnosis and
care

• First events with nondisruptive or nonconvulsive fea-
tures were strongly associated with delay to presenta-
tion

• These findings suggest that low-impact seizures may
be underrepresented in studies of new-onset epilepsy

Epilepsia, 56(10):1534–1541, 2015
doi: 10.1111/epi.13127

1535

Delay to “First Seizure” Presentation



Risk factors for delayed presentation after a first event

Characteristics of events
It was expected that events that were obviously abnor-

mal to the patient or witnesses or had a disruptive impact
would be associated with early presentation. Therefore,
each event was labeled with two descriptors that aimed
to capture different and highly salient aspects of the
event as experienced by the patient or onlookers. It is
important to note that these are not diagnostic categories
but reflect potential reasons for seeking medical
attention.

The first descriptor “convulsive” referred to events
with a convulsive or apparently convulsive component.
“Convulsive” events included events considered by the
assessing neurologist to be secondarily generalized,
tonic–clonic, or clonic seizures. Also included were
unclassified events noted to have a convulsive compo-
nent or described as a “convulsion,” “seizure,” or “shak-
ing all over” by witnesses, and events described as
collapse with apparently uncontrolled limb movements.
In addition, a few events with generalized rigidity were
included. Events associated with a bitten tongue were
not classified using this descriptor if that was the only
evidence of a possible convulsion (classified as “event
unclassified”).

For the second descriptor, “disruptive,” events were
grouped according to whether activities were likely to be
disrupted by the events. When events occurred while awake,
“disruptive” comprised all events coded as convulsive
above, plus those considered to be complex partial, absence,
or myoclonic jerks, plus unclassified events that had or
appeared likely to interrupt or disrupt activities. Events that
occurred during sleep or when not fully awake were classi-
fied separately.

Other potential risk factors
Other risk factors for delayed presentation that we exam-

ined included country of birth, sex, socioeconomic disad-
vantage, distance from home to the medical facility
attended, and age at first event. Employment status and liv-
ing arrangements at the time of the First Seizure Clinic
appointment were also included.

Country of birth was grouped into “English language”
and “non-English language” countries as defined by the
Australian Bureau of Statistics (ABS)12 (Data S2). “English
language” countries are Australia, New Zealand, the United
Kingdom, the Republic of Ireland, Canada, the United States
of America, and South Africa. The Index of Relative Socioe-
conomic Disadvantage, compiled by the Australian Bureau
of Statistics, provided a general relative measure of socioe-
conomic disadvantage13 associated with each patient’s
residential address postal code at time of First Seizure Clinic
attendance. We divided the results into two groups: “High
disadvantage” and “Low disadvantage”13 (Data S3). The

shortest distance from residential address to the medical
facility attended was calculated using Google Maps.

From first seizure/event to medical consultation
In patients who had events before the index seizure, the

first prior event was designated as the first event for the
analyses. In patients who had no prior events, the first event
for the analyses was the index seizure. Date of referral
denoted the date of first consultation for seizure/event
assessment.

Calendar days were used to calculate days between
events of interest. Therefore, some cases with “1 day”
between first event and consultation may have <24 h
duration. When a first event and the consultation occurred
on the same calendar day, the delay was designated as
“0 days.” In some cases, dates of the events had not been
recorded and a range was given instead (e.g., “last
month,” “at age 22”). In these cases we estimated a date
from the midpoint of information (Data S4). Six cases had
no information relative to date of first event (e.g., “. . .in
the past,” “had previous seizure”) and were not included
in time-related analyses.

Because some dates were estimated, the time from first
seizure to presentation was analyzed as a categorical
variable rather than a continuous variable. Attendance was
categorized as “delayed” if time from first event to presenta-
tion was >4 weeks and “not delayed” if attendance time was
≤4 weeks. This time allowed for operational reasons for
delayed attendance, that is, vacations, public holidays, and
temporary closure of medical facilities.

Statistical analysis
Multivariate logistic regression examined risk factors for

delay from first event to presentation. All risk factors were
assessed and were included in the multivariate analyses if
p < 0.10 in univariate logistic analyses. In the final analy-
ses, variables were considered statistically significant if
p < 0.05 (two-sided).

Descriptive statistics for time from first seizure to presen-
tation included cases where dates were estimated. The
extended times include estimated data (Data S4) that may
have a margin of error from weeks to several years. This
descriptive data are intended to provide an illustration of the
time and does not represent a precise measurement.

This study was approved by the human research ethics
committee (HREC) at Austin Health, Melbourne.

Results
Descriptive demographics

A total of 220 patients were included (Table 1). At the
time of the index First Seizure Clinic appointment the med-
ian age was 33 years (interquartile range [IR] 24–46, range
18–89.8 years). Half the sample was noted as married/
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partnered. Only two patients were noted as living alone; res-
idential status was not noted in 23%. The majority (89%)
were from “English language” countries.

Seizure details

Index seizure
The majority (85%) of index seizures were convulsive

(Table 2). Of patients awake at the time of the index seizure,
all had a disruptive seizure. The index seizure occurred out
of sleep in 21% of patients. Of these, 66% were partnered/
married, 9% had unknown living arrangements, and all but
one of the remainder was living in a shared dwelling. The
patient living alone had someone in the house on the night
of the seizure.

A seizure-associated injury was sustained by 34% of
patients. Only one injury was major (fractured neck of
humerus); others were minor (bitten tongue/lip n = 66,
bruising/laceration only n = 8). Twenty-two patients
(10%) were in charge of a vehicle (driving, just parked, or
about to drive off) at the time of the index seizure. Of
these, just over half (n = 13, 59%) had a motor vehicle

accident associated with the seizure. Seven (54%) of 13 of
these patients had an event/possible seizure before the
index seizure.

Possible seizures/events prior to the index seizure
Forty-one percent of patients (n = 90) reported an event

before the index seizure (Table 3). Of those with a prior
event, 28% had at least one convulsive prior event and 66%
had one or more disruptive prior events. The majority of
patients (72%) had more than one prior event, and half had
multiple (>5) prior events. Of the 56 patients who had a non-
convulsive first event before the index seizure, 70%went on
to present with a convulsive index seizure.

From the first event to medical consultation
When the first event was the index seizure, almost all

were convulsive (88%) and time to presentation was
short (Table 4). When the first event was prior to the index,

Table 2. Index seizure details (N = 220)

Index seizure details n (%)

Index seizure convulsive

Convulsive 187 (85.0)

Not convulsive 24 (10.9)

Unknown 9 (4.0)

Index seizure disruptive

Disruptive (awake) 173 (78.7)

Not disruptive (awake) 0

Seizure out of sleep 47 (21.4)

Index seizure associated injury

None/not mentioned 141 (64.1)

Minor injurya 74 (33.6)

Major injuryb 1 (0.5)

Inadequate information 4 (1.8)

In charge of vehicle at time of seizure

Motor vehicle accident 13 (5.9)

In charge of vehicle—no accident 9 (4.1)

None of the above 198 (90.0)

Possible seizure/events before index seizure

No prior events 130 (59.1)

≥One prior event 90 (40.9)

Referral source

Austin Health Emergency Department 79 (35.9)

Other hospital in Melbournec 88 (40.0)

Doctor in Melbournec 43 (19.6)

Hospital/doctor outside Melbournec 10 (4.6)

Median

Interquartile

range Range

Days—index seizure to presentationd 0 0–1 0–61
Kilometerse—home to medical facility 9.2 5.4–17 0–201
Days from first presentation/referral

to First Seizure Clinic, Austin Health

12 8–20 1–95

aMinor lacerations, bruises, etc., n = 66 bitten tongue.
bFractured neck of humerus requiring surgical intervention.
cMelbourne metropolitan area.
dCalendar dates were used. 0 days = presentation same day as index. Day

1 post event may include times <24 h in duration.
eMiles from home to medical facility: Median 5.7, IR 3.4–10.6, range 0–125.

Table 1. Description of patients at the time of

attendance at the First Seizure Clinic, Austin Health

(N = 220)

Patient description n (%)

Sex

Male 115 (52.3)

Country of birtha

English language 196 (89.1)

Non-English language 21 (10.0)

Not noted 3 (1.4)

Relative socioeconomic disadvantageb

Low relative disadvantage 145 (65.9)

High relative disadvantage 75 (34.1)

Living arrangements

Alone 2 (0.9)

Partner 108 (49.1)

With family or sharing 54 (24.5)

In care 6 (2.7)

Not noted 50 (22.7)

Employment

Employed 102 (46.4)

Student 27 (12.3)

Not employed/other 58 (26.4)

Not noted 33 (15.0)

Age

18–30 years 99 (45.0)

31–65 years 103 (46.8)

>65 years 18 (8.2)

Age (median, IR, range) 32.7, 23.5–45.5, 18.1–89.8

aAccording to the Australian Bureau of Statistics—see Data S2. Patients
from “non-English language” countries were from Botswana, Ethiopia, Fiji,
Greece, India, Iran, Lebanon, Macedonia, Serbia, Sri Lanka, Switzerland,
Turkey, Uganda, and Vietnam.

bSocioeconomic Indexes for Areas relative disadvantage scale; (Australian
Bureau of Statistics; 2006)13; Data S3.
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20% were convulsive and time from first prior event to
presentation varied widely (Table 4). Data S5 details the
event types.

Figure 1 summarizes time from all first events to presenta-
tion (median day 1; IR 0–3.6 months, range 0–32 years). Of
the patients for whom time or approximate time to presenta-
tion was noted, 36% (76/214) had a delayed attendance, with
>4 weeks between first event and presentation. Of those who
delayed, 95% experienced events in addition to the index sei-
zure. Seventy-four percent experienced more than one prior
event, 53% experienced multiple (>5) prior events.

Twenty-one percent (n = 45) of patients delayed presen-
tation >6 months, and 14% (n = 30) had extreme delay of
>2 years. All cases of extreme delay had a prior event
before the index and 73% had more than five prior events.
Data S6 details event types. In a few patients the delay was
decades in length; n = 13 delayed >10 years.

Progression from the initial medical consultation to Aus-
tin First Seizure Clinic was relatively quick, with a median
of 12 days (IR 8–29 days, range 1–95 days).

Analyses of potential risk factors for delay from first
event to medical attendance

Post hoc, we decided to analyze cases with delayed atten-
dance (between 4 weeks and 2 years) and those with
extreme delay (>2 years) in separate analyses.

Risk factors for delayed presentation after a first event/
seizure

Risk factors for delayed (>4 weeks) versus not delayed
(≤4 weeks) presentation at a medical facility were sought.

Patients with >2 years to presentation (n = 30) were
dropped from this analysis, as were cases with unclassified
or missing/inadequate variables. The threshold for inclusion
in the multivariate analysis was met by the first event
descriptors (“convulsive” and “disruptive”) plus socioeco-
nomic disadvantage (see Data S7 for details of preliminary
analysis).

Table 5 presents the regression model evaluating the con-
vulsive descriptor and socioeconomic disadvantage. Non-
convulsive first events were strongly associated with delay
to presentation (p < 0.001). Socioeconomic disadvantage
was also associated with delay (p = 0.04).

The multivariate analysis evaluating the descriptor
“disruptive” had similar results (nondisruptive events
odds ratio [OR] 16.2, 95% confidence interval [CI]
3.2–82.0, p = <0.001; socioeconomic disadvantage OR
2.1, 95% CI 0.99–4.39, p = 0.05). Delay did not differ
between disruptive events versus episodes out of sleep

Table 3. Summary of prior events (n = 90 patients)

Prior event details n (%)

Total number of prior events

One prior event 25 (27.8)

2–5/“Few” prior events 20 (22.2)

>5/“Multiple” prior events 45 (50.0)

Any prior event with convulsive component

≥1 Convulsive 25 (27.8)

All not convulsive 45 (50.0)

Unknown 20 (22.2)

Any prior event with disruption

≥1 Disruptive (awake) 59 (65.6)

All not disruptive (awake) 12 (13.3)

All events out of sleep 13 (14.4)

Unknown 6 (6.7)

Injury with any prior event

No injury/none mentioned 82 (91.1)

Minor injurya 8 (8.9)

Major injury 0

In charge of vehicle at time of seizure

Motor vehicle accident 2 (2.2)

In charge of vehicle—no accident 3 (3.3)

None of the above 85 (94.4)

aAll bitten tongue or lacerations.

Table 4. Summary of first event/seizure

Description of first event

Prior to index

(n = 90)

Index was first

event (n = 130)

n (%) n (%)

First event convulsive

Convulsive 18 (20.0) 114 (87.7)

Not convulsive 56 (62.2) 11 (8.5)

Unknown 16 (17.8) 5 (3.9)

First event disruptive

Disruptive (awake) 55 (61.0) 108 (83.1)

Not disruptive (awake) 16 (17.8) 0

Seizure out of sleep 16 (17.8) 22 (16.9)

Unknown 3 (3.3) 0

Age at first seizure

<18 Years 12 (13.3) 1a (0.8)

18–30 Years 35 (38.9) 60 (46.2)

31–65 Years 30 (33.3) 58 (44.6)

>65 Years 7 (7.8) 11 (8.5)

Unknown 6 (6.7) 0

Sex

Male 47 (52.2) 68 (52.3)

Country of birthb

English language 82 (91.1) 114 (87.7)

Non-English language 7 (7.8) 14 (10.8)

Not noted 1 (1.1) 2 (1.5)

Socioeconomic disadvantagec

Low relative disadvantage 50 (55.6) 95 (73.1)

High relative disadvantage 40 (44.4) 35 (26.9)

Time from first event to referrald

Median 8.7 months Day 0

Interquartile range 11 weeks–4.8
years

Day 0–1

Range 0–32 years 0–1.3 months

aPatient was 18 years of age at the time of First Seizure Clinic attendance
but experienced first seizure prior to the 18th birthday (a few weeks before).

bAccording to Australian Bureau of Statistics, Data S2.
cSocioeconomic Indexes for Areas relative disadvantage scale, Data S3.
dExcludes n = 6 where time was unknown. Time for first events (regardless

of whether index or prior): median day 1, IR 0–3.6 months, range 0–32 years.
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(p = 0.57), possibly because most were convulsive (data
not shown).

Risk factors for extremely delayed medical attention after a
first event

This analysis examined risk factors for extremely delayed
(>2 years) presentation after a first event versus no delay
(attendance ≤4 weeks after first event); see Data S8. Non-
convulsive events and nondisruptive events were associated
with increased odds of extreme delay. The only other signif-
icant variable was age at first event, which demonstrated
fewer extreme delay cases among patients who were older
at onset. This was expected as a function of the time
involved.

Discussion
We found that a substantial proportion of this group of

adults with newly diagnosed epileptic seizures had delayed
seeking medical assessment for their events. Thirty-six per-
cent of patients delayed >4 weeks after their first event and
14% delayed >2 years. Other researchers have also noted
substantial diagnostic delays: Forsgren et al.14 found an
interval >1 year in 16% of patients. Our finding of delay up
to 32 years is consistent with the large prospective study of
Jallon et al. (2001), which documented diagnostic delays
that ranged up to 52 years.3 In our study, the time from
referral to the First Seizure Clinic appointment was rela-
tively short, indicating that this was not a major contributor
to the delay to diagnosis in this cohort.

We found that patients who had an event without an obvi-
ous or dramatic impact were substantially more likely to
delay seeking medical attention. Most of those patients who
did not present after their first nonconvulsive event went on
to seek medical attention after a convulsive index seizure,
suggesting it is the dramatic nature of these events that
provides the impetus to seek medical attention. Others have
also noted that index seizures are almost all convul-
sive.3,15,16 However, 28% of our cohort who experienced
events before their index seizure had a history of ≥1 prior
convulsive event but had not sought medical assessment.
These data suggest that factors other than seizure character-
istics affect decisions to seek medical consultation.

One possible influence is socioeconomic disadvantage, a
factor we found to be associated with delay in seeking medi-
cal assessment. Socioeconomic disadvantage relative to the
community has a known association with disparities in
health care, poor health, and increased mortality world-
wide.17,18 This is also true for Australia despite this coun-
try’s relatively high overall wealth and the availability of
free basic health care.19–21 The reasons are complex and
include practical barriers related to low income,22 poor
social resources,23 poor health literacy,24 perceived stigma,
or previous unsatisfactory interaction with the medical sys-
tem.25 Our analyses used the residential address (postal
code) at the time of clinic attendance to ascertain the Disad-
vantage Index. This may have had an effect on the associa-
tion with delay, particularly in the analysis of delays longer
than 2 years.

Apart from younger age at onset (for delay >2 years), no
other risk factors were identified. Data were collected at the
time of the Austin Health First Seizure Clinic appointment,
and it is possible that factors had changed over the time
under consideration. We utilized clinical records, and issues
related to completeness of these records and patient recall at
the time of assessment may also have had an influence.
Prospective studies are required to investigate the issues fur-
ther, although the methodologic problems associated with
investigation of hitherto undiagnosed seizure events are

Figure 1.

Time from first event to first attendance at a medical facility.

Epilepsia ILAE

Table 5. Risk factors for delayeda presentation after a

first seizure/event (n = 169)

Risk factor n ORb 95%CI p-Value

First event convulsive

Convulsive 126 Reference

Not convulsive 43 15.3 6.34–38.8 <0.001

Socioeconomic disadvantagec

Low relative disadvantage 117 Reference

High relative disadvantage 52 2.55 1.02–6.30 0.043

Interaction between the event descriptor (convulsive) and socioeconomic
disadvantage—not significant p = 0.42.

a“Delayed” was >4 weeks from first event to presentation at a medical
facility n = 46, “not delayed” ≤4 weeks from first event to presentation
n = 138. Patients with >2 years to presentation (n = 30) and time unknown
(n = 6) were excluded. Patients with missing or unknown variables were not
included.

bOdds ratio and 95% confidence Interval.
cSocioeconomic Indexes for Areas relative disadvantage scale, Data S2.
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substantial. An additional important consideration is that in
many cases the characteristics of the affected individual are
not the major determinant of health seeking behaviors in
these circumstances. A seizure is unlike many other medical
events, in that the person affected is likely to be suddenly
rendered unconscious or incapacitated. Therefore, the deci-
sion to seek care may be made by someone else (i.e., a
witness).

Virtually all patients who delayed presentation had expe-
rienced more than one event, and a history of multiple
events was common. Previous studies have found that 23–
57%3,4,26 of patients presenting for the first time with
seizures have experienced prior events. Our findings are
concordant, with 41% reporting possible prior seizures. The
cumulative risks associated with long-term untreated sei-
zures are debated. Multiple seizures before initiating
antiepileptic drugs have been associated with poorer out-
come, although this probably reflects the underlying sever-
ity or substrate of the disorder.27 Although immediate
treatment reduces seizures in the short term, current evi-
dence suggests that a delay does not impact long-term sei-
zure outcomes.28,29

It is notable, however, that these previous studies are
unable to address the impact of treatment when it is started
soon after onset in the group of patients who have a long his-
tory of undiagnosed events prior to presentation. Our data
show that 70% of patients who had a nonconvulsive first
event went on to experience a convulsive index seizure, sug-
gesting a possible window of opportunity to reduce the risk
associated with this type of seizure. For example, early diag-
nosis with counseling or treatment may have gone some
way to reducing the motor vehicle accidents that occurred in
conjunction with index seizures. Possibly even more impor-
tant is the cumulative psychosocial impact of undiagnosed
seizures. Anecdotally, a history of loss of employment and
other social issues has been reported by our patients in this
cohort, in association with undiagnosed seizures. Long-term
undiagnosed seizures may be an important contributor to
observed decreases in employment and income and
increased health costs many years before a diagnosis of epi-
lepsy.30

Our findings emphasize the important distinction
between new-onset and newly diagnosed events. Jallon
et al.3 has noted that the delay in presentation of new-onset
seizures may affect prospective incidence studies. Our study
supports this hypothesis, demonstrating that in many cases
low-impact possible new-onset seizures are missed or not
reported until the individual presents some time later with a
more obvious manifestation. It is also possible that in stud-
ies where patients with a prior history are excluded, the
patient sample may be biased toward an underlying condi-
tion that predisposes to first presentation with a convulsive
seizure. Berg16 has commented that most literature about
first seizures is focused on patients presenting for tonic–
clonic seizures, or is heavily weighted toward that type.

The decision to seek medical investigation is the first part
in the process of achieving a diagnosis. We did not examine
post-presentation investigations or the diagnostic process
itself, as this was distinct from the focus of our study. It is
likely that other factors such as the availability of some
investigations (i.e., magnetic resonance imaging [MRI])
and the neurologic expertise of the person making the diag-
nosis are important factors in this process. An interesting
question is whether a successful reduction in the time
between first event and presentation would result in a
change in overall time to a firm diagnosis, as in some cases
a history of several seizures is an important component of
the diagnostic process.

Finally, an obvious but important point is that we have no
knowledge about seizure onset in individuals from this com-
munity who did not attend the Austin First Seizure Clinic,
or the reasons for failure to attend or to seek medical atten-
tion in the first place. Our finding that all patients with index
seizures out of sleep were sharing a dwelling suggests that
the proximity of another person is instrumental in reporting
events out of sleep. Individuals living alone may be at
increased risk of failure to obtain diagnosis and treatment.
Among our patients for whom living arrangements were
known, only two were noted to be living alone. This is sub-
stantially less than the proportion in Melbourne (12%).31

This finding has major implications for the elderly, who
often live alone31 and have an increased incidence of sei-
zures.14,32 The proportion of individuals >65 years of age at
presentation (8.2%) in our sample is lower than for the Aus-
tralian state of Victoria (13%),33 suggesting this age group
is at risk.

The findings from this study indicate that there is a need
to facilitate early recognition of the onset of seizure disor-
ders by the community and primary health care providers,
particularly in relation to less obvious seizure symptoms.
Further research is required to identify effective ways to do
this, and to assess the accuracy and outcomes of early inves-
tigation. Our study also contributes to the discussion around
barriers to high-quality epilepsy care, identifying socioeco-
nomic disadvantage as an important contributor to delayed
expert diagnosis and management in new-onset cases.
Although it is recognized that “new-onset” epilepsy often
begins some time prior to the first presentation, our study
provides evidence that delay may be lengthy, and some
groups appear to be at risk of failure to present at all. These
gaps may impact on our understanding of the incidence,
evolution, and treatment response of new-onset epileptic
seizures.
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