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Epilepsy in a population of 6000 re-examined:
secular trends in first attendance rates,

prevalence, and prognosis

0 C Cockerell, I Eckle, D M G Goodridge, JW A Sander, S D Shorvon

Abstract
It is important to document changes in
the vital statistics of epilepsy in the
general population so that the success or
failure of prevention and treatment can
be assessed and health provisions
planned. A population of 6000 persons
was studied 10 years apart to determine
secular trends in the prevalence and
prognosis of epilepsy. The lifetime preva-
lence of all patients with one or more
afebrile seizures was 20 3/1000 (95% CI
16-9-24-3) in 1983 and 21-0/1000 (95% CI
17.6-25-1) in 1993. The prevalence of
active epilepsy was 5 3/1000 (95% CI
3.6-7.5) in 1983 and 4-3 (95% CI 2.8-6.3)
in 1993. To assess trends in incidence
rates the annual first attendance rates
were measured from 1964 to 1993. Annual
first attendance rates in children (age <
20 years) have declined from 152 4/100
000 (90% CI 106-0-212-9) in the years
1974-83, to 60*9/100 000 (90% CI 33*0-
103.3) in the years from 1984-93, suggest-
ing that the incidence of epilepsy in
children is falling. Also noteworthy was
the first attendance rates for epilepsy in
elderly people (61-80 years) in the years
1984-93, of 82-0 (90% CI 38-5-154-0),
higher than in any other age group. This
increase in the number of elderly patients
with epilepsy is important, and has
health planning implications, especially
with the overall increase in the total
elderly population. There was, however,
no evidence that prognosis has signifi-
cantly altered in the past 40 years.

(U Neurol Neurosurg Psychiatry 1995;58:570-576)
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A number of factors may have influenced the
epidemiology of epilepsy over the past cen-
tury. Firstly, there have been major demo-
graphic alterations in the population
structure. In the developed countries there
has been a declining birth rate and a rising life
expectancy with an increase in the number of
elderly people. Epilepsy is more common in
the early and later decades of life and, there-
fore, changes to the population structure
should also change the age specific prevalence
rates. Secondly, there may have been changes
in proportion of different aetiologies that
cause epilepsy. For instance, there has been a

fall in perinatal mortality in the developed
world,' with a general improvement in peri-
natal health, so epilepsy that arises as a conse-
quence of perinatal infection and trauma
might also be expected to decline. This has
led to suggestions that the incidence of
epilepsy has fallen in the past decades in both
Europe, and the United States.2A Lastly, the
treatment of epilepsy have improved over the
past three decades. We have seen the intro-
duction of new antiepileptic drugs, better use
of existing ones, and advances in the early
recognition and treatment of status epilepti-
cus, and other complications of epilepsy, and
there has been speculation that there has been
an improvement in the prognosis of epilepsy
in recent years.56

In this study to determine trends in the
dynamics of epilepsy epidemiology a popula-
tion of 6000 persons was examined 10 years
apart. The same general practice population
was the subject of a study in 1983.7

Subjects and methods
All patients with epilepsy in a population of
6000 (defined, as in 1983, as all the patients
on the list of one general practitioner,
DMGG, and the subsequent alphabetical
names in the remainder of the practice list to
bring the population to exactly 6000) were
ascertained. Patients were identified by the
same method of case ascertainment as was
employed in 1983: all the general practitioner
notes in the specified population of 6000
were examined, looking for a mention of
epileptic seizures in letters, tests, and pre-
scriptions, or in the actual general practi-
tioner's hand written notes. We also
supplemented this by looking for patients on
the practice computer patient management
system registered as having epileptic seizures,
and for patients with a current antiepileptic
drug prescription.
The same definition of a case as in 1983

was used-namely, a history of at least one
non-febrile convulsion.7 All patients with defi-
nite seizures were included, as well as acute
symptomatic seizures (seizures secondary to
an acute cerebral insult, such as alcohol). All
patients' notes were reviewed. Seizures were
classified according to the 1981 International
League Against Epilepsy (ILAE) revised clas-
sification of epileptic seizures.8 When classifi-
cation was not possible on the information
available, instead of assigning patients to a
category of probable generalised tonic clonic
seizures as had been done previously,7 they
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were now categorised as unclassifiable.
Aetiology was based on ILAE guidelines
(except that brain tumours were considered to
be a remote symptomatic cause in the absence
of progressive neurological decline).9 Active
epilepsy, as for the previous study, was

defined as any patient experiencing one or

more seizures in the two years before the
survey date. Other data collected were age,
sex, and initial treatment (antiepileptic drugs
started within the first six months), current
treatment and the time of first and last
seizure, and details of remission. Remission
was defined as freedom from seizures, which
could occur at any time, for two and four
years. All the patients ascertained were then
sent a questionnaire asking about current and
past seizure activity, as well as the treatment
of their epilepsy. The results of the postal sur-

vey were compared with the notes and any
discrepancies discussed with the patient's
general practitioner.
The demographic data of the 1983 practice

population were obtained and compared with
the 1993 population and this enabled estima-
tions of the prevalence rates for the 1983 and
1993 practice populations. The age adjusted
practice population was calculated from data
obtained from the Office of Population
Census and Surveys on the population of
Tonbridge for the census years 1951, 1961,
1971, 1981, and 1991, and this was used to
estimate annual age specific first attendance
rates (see Zielinski'0) for the periods 1948-63,
1964-73, 1974-83, and 1984-93. First atten-
dance rates were calculated for the survey
populations of 1983 and 1993. The first
attendance was the time of the first medical
consultation which led to a diagnosis of
epilepsy being made. First attendance rates
were calculated per 100 000 persons and
given as an annual rate. Confidence limits to
95% (95% CI), and 90% for first attendance
rates, were calculated."

Prognosis was analysed with life table
methods with an SPSS/PC statistical pro-

gram.

Results
DEMOGRAPHIC FEATURES

Table 1 shows the age structure of the popula-
tion surveyed and of patients with epilepsy in
the two survey years. The social class break-
down for the town of Tonbridge (United
Kingdom figures in parentheses) was: class I
9% (7%), class II 45% (30%), class III 24%
(40%), class IV 11% (14%), class V 6% (5%),
and others 6% (4%); 93% of the population
was born in England, 3@1% in other parts of
the British Isles.

In 1983 122 patients with definite epilepsy
were identified, and in 1993 we identified
126. Sixty four patients currently in the prac-

tice in 1993 had been identified in the 1983
survey and 62 were patients new to the prac-
tice or patients who had developed seizures
since. Fifty eight patients from the original
6000 in 1983 had moved away or died. All
126 patients were identified from the records

review and no extra cases were ascertained by
the other methods alone.
The prevalence of all patients with one

or more afebrile seizures was 20-3/1000 (95%
CI 16-9-24-3) in 1983 and 210/1000 (95%
CI 17X6-25X1) in 1993, or 16X7/1000 (95% CI
13-5-20-4) for patients with two or more
attacks in 1983, and 17-0/1000 (95% CI
13-9-20-7) in 1993. The prevalence for those
with active epilepsy was 5-3/1000 (95% CI
3 6-7-5) in 1983 and 4-3/1000 (95% CI
2 8-6&3) in 1993. The prevalence of unpro-
voked seizures (non-acute symptomatic) was
17-2/1000 (95% CI 14-1-20-9) in 1983 com-
pared with 17-7/1000 (95% CI 14-6-21-5) in
1993.

AGE AND SEX DISTRIBUTION
Table 2 shows the age and sex specific rates.
The overall prevalence rate of persons with a
history of one or more afebrile seizures for
men was 13-7/1000 (95% CI 9-8-18-6) and
for women 27-0/1000 (95% CI 21-4-33-5) in
1983, and 15-4/1000 (95% CI 11-3-20-5) for
men and 26-5/1000 (95% CI 21-0-32-9) for
women in 1993. For patients with active
epilepsy in the 1993 survey (n = 26) the age
specific rates were: 4-8/1000 for ages 0-20
years, 2-7/1000 for ages 21-60 years, and
6I1/1000 for ages over 60 years.

AETIOLOGY AND SEIZURE TYPE
Tables 3 and 4 show the aetiology and seizure
type. Thirty five per cent of patients had partial
seizures in 1983 compared with 39% in 1993;
48% had generalised onset seizures in 1983
compared with 51% in 1993; 17% were
unclassified in 1983 and 14% in 1993; 74%
had epilepsy of unknown origin in 1983 and
76% in 1993.

FIRST ATTENDANCE RATE TRENDS
The overall average mean first attendance rate
for the whole period 1948-83 calculated from
the 1983 survey was 56-5/100 000 (95%
CI 47-1-67-7), and 45-7/100 000 (95% CI
38&2-54-6) from 1948 to 1993. The overall

Table 1 Age and sex of the 6000 population in 1983 and
in 1993

Age Person Male Female %

1983
0-10 744 393 351 12 4
11-20 868 456 412 14 5
21-30 988 484 504 16 4
31-40 1077 516 561 17 9
41-50 742 402 340 12 4
51-60 593 319 274 9 9
61-70 456 221 235 7-6
71-80 343 149 194 5-7
81+ 189 60 129 3-2
Total 6000 3000 3000 100

1993
0-10 787 406 381 13.1
11-20 885 465 420 14 8
21-30 841 439 402 14 0
31-40 856 438 418 14 3
41-50 865 444 421 14 4
51-60 627 320 307 10 5
61-70 512 241 271 85
71-80 398 165 233 6-6
81 + 229 82 147 3 8
Total 6000 2986 3014 100
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Table 2 Demographics ofpatients with epilepsy in 1983 and 1993

1983 1993

Male Female Total % 95% CI Male Female Total % 95% CI

Age and sex distribution on onset of seizures in populations of 1983 and 1993
0-10 14 24 38 31 - 20 28 48 38 -
11-20 8 22 30 25 - 8 20 28 22 -
21-30 7 16 23 19 - 7 12 19 15 -
31-40 2 2 4 3 - 4 4 8 6 -
41-50 4 5 9 7 - 3 6 9 7 -
51-60 1 4 5 4 - 3 4 7 6 -
61-70 5 5 10 8 - 1 1 2 2 -
71-80 0 3 3 3 - 0 5 5 4 -

81 + 0 0 0 0 - 0 0 0 0 -
Total 41 81 122 100 - 46 80 126 100 -

Age and sex distribution at time ofsurvey in populations of 1983 and 1993
0-10 3 3 6 5 - 3 1 4 3 -
11-20 7 11 18 15 - 5 8 13 10 -
21-30 9 12 21 17 - 8 10 18 14 -
31-40 7 17 24 20 - 11 19 30 24 -
41-50 4 13 17 14 - 6 13 19 15 -
51-60 4 5 9 7 - 7 13 20 16 -
61-70 5 9 14 11 - 4 6 10 8 -
71-80 2 8 10 8 - 2 9 11 9 -
81 + 0 3 3 3 - 0 1 1 1 -
Total 41 81 122 100 - 46 80 126 100 -

Age and sex specific prevalence rates per 100 persons for 1983 and 1993
0-10 7-6 8-5 8-1 - 3-0-17-7 7-4 2-6 5-1 - 1-4-13-1
11-20 15-4 26-7 20-7 - 12-3-32-7 10-8 19 0 14-7 - 7-8-25-1
21-30 18-6 23-8 21-3 - 13-2-32-6 18-2 24-9 21-4 - 12-7-33-8
31-40 13-6 30 3 22-3 - 14-3-33-2 25-1 45-5 35 0 - 23-6-50-1
41-50 10 0 38-2 22-9 - 13-3-36-6 13-5 30 9 22-0 - 13-2-34-3
51-60 12-5 18-2 15-2 - 7-0-28-9 21-9 42-3 31-9 - 19-5-49-1
61-70 22-6 38-3 307 - 16-8-51-6 16-6 22-1 19-5 - 9 4-35-9
71-80 13-4 41-2 29-2 - 14-0-53-7 12-1 38-6 27-6 - 13-8-49-4
81 + - 23-3 15-9 - 3-3-46-4 - 6-8 4-4 - 0 1-24 5
Total 13-7 27-0 20-3 - 16-9-24-3 15-4 26-5 21-0 - 17-6-25-1

Table 3 Seizure classification of epilepsy in populations
of 1983 and 1993

1983 1993
Seizure type No (%) No (%)

Partial:
Simple 1 (1) 1 (1)
Complex 10 (8) 15 (12)
Secondary generalised (SG) 18 (15) 11 (9)
Partial and SG 14 (11) 22 (17)

Generalised:
Tonic clonic 50 (41) 46 (37)
Absence 4 (3) 9 (7)
More than one type 5 (4) 9 (7)

Unclassifiable 20 (17) 17 (14)
Total 122 (100) 126 (100)

100 F-

80 -

60K

40 H

20 H-

1I

First seizure pre 1 Jan 1974-2 y remission

l First seizure post 1 Jan 1974 2 y remission

v First seizure pre 1 Jan 1974- 4 y remission
*Firstseizurepost1Jan1974 -4yremission

I I

Table 4 Aetiology of epilepsy in populations of 1983 and
1993

1983 1993
Aetiology No (%/.) No (%/)
Unknown 90 (74) 96 (76)
Acute symptomatic:
Trauma 7 (6) 3 (2)
Vascular 3 (2) 1 (1)
Metabolic 0 (0) 2 (2)
Infection 1 (1) 4 (3)
Alcohol 4 (3) 3 (2)
Othert 4 (3) 7 (6)

Remote symptomatic:
Tumours 1 (1) 2 (2)
Vascular 9 (7) 5 (4)
Trauma 2 (2) 1 (1)

Other* 1 (1) 2 (2)
Total 122 (100) 126 (100)

*Eclampsia, drugs, hypoxia.
tAssociated with progressive neurological degenerative disease
or severe neurological deficit present at birth.

annual sex specific rates were 33-3/100 000
(95% CI 24A4-44 3) for men and 58-0/100 000
(95% CI 46-0-71P9) for women for 1948-93
calculated from the 1993 survey. Tables 5 and
6 show the age specific rates for persons under
20 years of age and the age specific first atten-
dance rates for the years 1984-93. Annual
first attendance rates in children (age < 20
years) were 152 4/100 000 (90% CI
106-0-212-9) in the years 1974-83 and
60 9/100 000 (90% CI 33T0-103-3) in the
years from 1984-93 (X2 P < 000 1).

PROGNOSIS
Over 65% of patients responded to the0 - - 0 6 6 ll ll ll l ll -- -Jr - -- ---- jr- - -----

o 2 4 6 8 10 12 14 16 18 20 21+ questionnaire and this enabled clarification
of the seizure onset and remission dates in

Time since onset of seizures (years) 20% of patients where this was not clear from
ion in all patients (n = 184), comparing those diagnosed before and after 1 the notes. Three patients denied all know-
y 1974. ledge of their epilepsy despite convincing
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Table 5 First attendance rates: Secular trends infirst attendance rates in children. Number ofnew cases between 1964 and 1993 and annualfirst
attendance rate per 100 000 in children

1964-73 1974-83 1984-93

Age No Rate 90% CI 95% CI No Rate 90% CI 95% CI No Rate 90% CI 95% CI

0-20 26 131-7 92-3-182-8 86-0-193-6 25 152-4 1060-212-9 986-225-6 10 60-9 33-0-103-3 29-2-112-1
All ages 45 75-0 576-96-2 54-7-100-5 31 51-7 374-69.7 35-1-73-4 29 48-3 346-65-9 324-69.6

Table 6 Age specific first attendance rates in past decade.
Number of new cases and annualfirst attendance rates per
100 000 between 1984-93

Age No Rate 90% CI 95% CI

0-20 10 60-9 33-0-103-3 29-2-112-1
21-40 7 37-2 17-5-69-9 14-9-76-6
41-60 4 28-3 9-7-64-7 7-7-72-4
61-80 7 82-0 38-5-154-0 32-9-168-9
81+ 1 47-8 24-227-0 1-2-266-2
Total 29 48-3 346-65-9 32-4-69-6

documentation to the contrary. The figure
shows the two and four year remission curves

for all patients from the 1983 and 1993 sur-

veys with onset of epilepsy before and after
1 January 1974 (pre-1974, n = 100 and post-
1974, n = 84). The number of patients with
active epilepsy was 32 in 1983, and 26 in
1993. For all patients, 61% achieved two year
remission at four years, 81% at 10 years, and
74% achieved four year remission by 10 years.
There were no significant differences between
these analyses when performed from the 1983
compared with the 1993 surveys, or when
performed for idiopathic or symptomatic
epilepsy, or by age, sex, or seizure type.

TREATMENT

In 1983 47 patients (38-5%) were receiving
antiepileptic drugs compared with 47 (37 3%)
in 1993. Ninety six patients (78 7%) from the
1983 survey had received antiepileptic drugs
at some time compared with 93 (73 8%) in
1993.

Discussion
The general practitioner system in the United
Kingdom offers considerable scope for study-
ing the epidemiology of epilepsy.'2 There is
high coverage of the population with over

98% registered with a general practitioner.
The general practitioner initiates and docu-
ments all hospital contacts, including those
that occurred without his or her initial know-
ledge. The general practitioner is responsible
for all long term prescribing, as well as keep-
ing the medical notes, which may go back to
1948, containing a patient's lifetime medical
history with information on investigations and
hospital care. The complete medical notes are

transferred with the patient should they move.
In the United Kingdom, the Office of
Population Census and Survey keeps detailed
data on population demographics and social
structure down to the town level, and records
go back to the beginning of the century.

In this study we used a combination of
medical record review, information from the

1983 study, and a questionnaire to obtain
data on each patient. In 1993 over 96% of
patients had been referred to a neurologist or
other physician and the notes gave a clear
account of the seizures in letters, hospital
summaries, or the original notes written by
the general practitioner. Most (over 75%)
patients had had EEGs, and in recent years,
CT or MRI (52% of new onset cases in the
past 10 years having CT). Because of the
absence of a patient interview the determina-
tion of the exact number of seizures may have
been inaccurate in some patients. The exact
numbers of seizures, or patient attitudes to
their treatment, were not being examined in
this study, and we think that the lack of an
interview does not detract from the validity of
the data.

POPULATION OF TONBRIDGE
The population of the town of Tonbridge is
homogenous compared with the rest of the
United Kingdom. There are higher propor-
tions in the higher social classes and the bulk of
the population was born in the United
Kingdom. Over the past 50 years the popula-
tion has undergone some alteration. After the
second world war the proportion of men
between 20-40 years of age was significantly
less than women and the proportions under
10 years of age was 15-6%. This changed in
the 1960s, with an increase in the young male
population together with a rising birth rate
(over 18% in the under 10 age group). This
then gradually fell to a level of 13% in the past
two decades. Against this there has been a
marginal increase in the number of elderly
people, with 8-7% over 71 in 1951, and 8-8%
in 1992; the percentage over 81 has risen,
especially in women. The population of the
practice 6000 in 1983 and 1993 very closely
mirrored the age and sex distribution of the
town, and is therefore likely to be representa-
tive for the town of Tonbridge. The 6000
population of the study is an epidemiological
window on the whole United Kingdom popu-
lation with migration in and out. There is no
evidence from the Office of Population
Census and Surveys that there is a tendency
for different types of people to move in or out
of the town and we believe that the population
is reasonably representative of the whole
United Kingdom. It is unknown whether
ethnicity or social class have any influence on
the epidemiology of epilepsy in the United
Kingdom. In the United States one study
showed a higher prevalence of epilepsy in the
black population,'3 and in Colombia there was
a slightly higher rate in patients of a low social
class. 14
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THE 1983 AND 1993 PREVALENCE SURVEYS
The lifetime prevalence of 20 3/1000 in 1983
and 21 0/1000 in 1993 is not significantly
different. This is important from a health
planning perspective, but as pointed out else-
where,'5 similar prevalence results may mask
more significant trends in incidence and mor-
tality. The prevalence rates are higher than in
other studies in the developed world that have
also calculated lifetime prevalence rates with
various methodologies,15-'9 although closer to
well conducted door to door surveys, which
have reported rates of up to 19.5/1000.1420
When single seizures and unprovoked seizures
are excluded the rates are still 14 5/1000 and
14 6/1000 in both the 1983 and 1993 survey
dates. This reflects the success with which
longstanding inactive cases were identified
with the general practitioner system. The
rates for active epilepsy (4 3/1000 in 1993)
were the same order of magnitude as in other
studies.21-25

Age and sex distribution
The age and sex distribution in the two preva-
lence surveys were similar, both in terms of
age of onset and age at time of survey. There
is a small decrease in the prevalence of
children under 20 years of age in the 1993
(102/1000), 95% CI 5-9-16-3) compared
with the 1983 survey (14.9/1000, 95% CI
5% CI 8 3-24.6). Lifetime prevalence is
reasonably proportional to cumulative inci-
dence in children,"5 and this fall in the age
specific lifetime prevalence rate may be due to
a fall in the incidence of epilepsy in children;
however the numbers were small and the con-
fidence limits wide. This is discussed when
first attendance rates are considered. The
female to male preponderance, which was at
odds with other prevalence studies, continued
in 1993.1524 Lifetime prevalence is highest in
the middle years of life (35-0/1000 for ages
31-40 years) whereas the prevalence of active
epilepsy is highest in elderly people (6 1/1000
for ages over 60). Prevalence surveys that
identified patients with active epilepsy have
usually reported a peak in children under
20, 72425 whereas lifetime prevalence may be
highest in children,'920 or other age groups
(30-50 years,20 over 70 years'5), and is closely
related to the effectiveness of ascertaining
cases of inactive epilepsy in each age group.
The peak of active epilepsy in elderly people
in our study is consistent with data from
Rochester and Warsaw, where there was a
higher rate in elderly people.'° 15 There is evi-
dence elsewhere that the number of elderly
patients has risen over the past 10 years, and
the National General Practice Study of
Epilepsy (NGPSE) in the United Kingdom
found that over 25% of new onset cases were
over 65.26 As pointed out, prevalence data do
not necessarily mirror incidence data, and
although epilepsy is becoming more common
in elderly people, it is usually caused by
more lethal processes and is associated with
a much reduced lifespan,27 making it less
likely that cases will then feature in prevalence
statistics.

Seizure types
There is little variation between 1983 and
1993. The number of partial seizures is
dependent on whether symptoms of partial
onset are documented and the level of investi-
gations performed.28 This probably explains
any interstudy variation. More information is
liable to be gained where patients have been
classified by syndrome,29 or by aetiology.
There was a low prevalence of myoclonic
seizures, which may serve as a marker for
patients who have juvenile myoclonic epilepsy
and the other primary generalised epilepsies.
This may be partly due to the absence of a
patient interview leading to failure to pick up
such seizures; however, most young patients
were seen by a specialist, and we believe our
estimate to be reasonably accurate.

Aetiology
In agreement with other studies the aetiology
is unknown in over 70% of patients.'5 This
figure depends on the sophistication and
degree to which investigations are applied,28
and would be expected to decrease with the
introduction of CT and MRI. The prevalence
population includes a high number of inactive
cases who do not warrant any investigation,
and it will take many years before the
improved investigation of new onset, and the
few intractable, cases feed through into the
prevalence population. In the NGPSE, which
identified patients at the population level in
the United Kingdom between 1984 and 1987,
the number of unknown aetiologies was con-
siderably less (61%).26 The idiopathic group
includes patients with primary generalised
epilepsies, but, as discussed, with such a low
prevalence of myoclonic and absence seizures
the percentage of patients likely to be
included in this category is probably small.
There is no apparent difference in the type of
aetiologies in the 1983 and 1993 surveys,
except that the number of traumatic seizures
has fallen. This may be related to an overall
significant decrease in fatal road accidents in
the United Kingdom, probably due to the
introduction of new motorcycle and car safety
laws.'

FIRST ATTENDANCE RATES
First attendance rates are a measure first used
in epilepsy by Zielinski, who calculated the
first attendance rates of patients attending a
specialist neurological hospital.'0 These rates
were considerably lower than incidence rates
estimated from a population based survey,
and Zielinski concluded that first attendance
rates were a poor guide to incidence. Hospital
attendance is a poor way of ascertaining
epilepsy, but attendance rates that use general
practitioner based populations are, as dis-
cussed, a much better method of ascertaining
cases of epilepsy in a defined population. First
attendance can therefore be used as an esti-
mate of the incidence of epilepsy, but rates
calculated retrospectively from a cross sec-
tional population may not be proportional to
the incidence. There are four main factors
that may affect the relation between the two
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measures'015 30: (1) Patients with epilepsy may
move out of the population being surveyed
and will therefore be missed in any retro-
spective method. In our study population
however, patients with epilepsy who moved
away were then replaced in the surgery list by
patients who moved into the area, and so the
two variables will cancel each other out unless
one predominates. For instance, patients may
perceive that a practice offers advantages to
patients with epilepsy (there is no evidence for
this occurring in the Tonbridge practice). (2)
Patients with epilepsy may die and will be
missed in retrospective surveys (unless accu-
rate death registers are kept). In a similar pop-
ulation in the United Kingdom, the NGPSE
has recently reported on the mortality of
patients with epilepsy.3' The rate was highest
in the first few years, and after five years it was
little different from the standard population.
Thus in a newly diagnosed cohort of patients
with epilepsy in a general practitioner popula-
tion about 20% of patients with epilepsy died
in the first five years, and thereafter about 1%
died per year." The deaths mostly occurred in
elderly patients and less than 5% of deaths
occurred in patients under 24 years, and all
these occurred in the first two years. This
means that first attendance rates for patients
in the younger age groups are likely to be
closer to the true incidence rates and not sig-
nificantly affected by mortality. (3) Retro-
spective analysis is prone to miss patients as
the data become more incomplete and past
occurrences get missed. This is not likely to
have a significant affect in our study where all
the patient's lifetime history was well docu-
mented in the general practitioner's notes,
and even single seizures are likely to have
been recorded (assuming medical attention
was sought). (4) Epilepsy is often difficult to
diagnose and in the NGPSE, diagnosis of
patients with new onset epilepsy was delayed
for more than six months in 20% of cases.26
This is likely to affect the relation between
first attendance rates and incidence in the five
years before the survey dates. This may sug-
gest that the first attendance rates for the
period 1974 to 1983 will be lower when calcu-
lated from the 1983 rather than the 1993 sur-
vey populations. When this was performed
there was no major difference between the
two estimations.
Two interesting findings can be made from

first attendance rates estimated in our study.
Firstly, there has been a decrease in the first
attendance rates in children (persons under
20 years) over the years from 1964 to 1993,
with the biggest fall in the past decade. This
provides evidence for a corresponding
decrease in the number of incident cases.
There have only been a few studies that have
looked at the influence of time trends on the
incidence of epilepsy,2424 although the haz-
ards of attempting to determine incidence
rates calculated retrospectively from a cross
sectional population were not considered in
one study.24 In Rochester, United States, from
1935 to 1984 there was no significant differ-
ence in overall incidence, but this masked

strong underlying trends.' The incidence in
children declined by 40% between the earliest
and latest time interval, whereas the incidence
in the elderly population almost doubled. In
an Italian study, the rate varied from 30 5 to
36 6/100 000 and no significant time trends
were found between 1964 and 1978, although
the age specific rates were not given.'4 As the
death rate was not taken into account, how-
ever, a similar number of new cases in the
period 1964-8 compared with 1974-8 may
have been significant, as the further from the
survey date so the number of cases ascer-
tained should fall (it is more difficult to ascer-
tain cases when recall of events and records
become more sketchy), and the number of
cases dying rises. A study recently carried out
in northern Sweden found that the incidence
of childhood epilepsy (0-15 years) was
89/100 000 in the period 1985-7,4 which
compared with 134/100 000 when measured
by a previous study in 1975." This represents
only two incidence periods, and the differ-
ences could have been due to sampling error
or different effectiveness of case ascertain-
ment (no confidence limits were calculated).
The second important finding from our

study is the high first attendance rates for
elderly cases in the 10 years from 1984 to
1993. As discussed, the likelihood of elderly
patients with epilepsy dying in the first five
years is high, so that the first attendance rates
in this age group are likely to be an underesti-
mate of the true incidence, which may be up
to 25% to 50% higher. This is the first study
in which estimates of the incidence of epilepsy
in elderly people has exceeded that of
children. This has important health service
planning implications, with epilepsy services
at the primary care and specialist levels needing
to be better targeted for this age group.

PROGNOSIS
Any analyses of the secular trends in the prog-
nosis of epilepsy are hampered by method-
ological problems that render most studies
not comparable-namely, different popula-
tions studied with different methodologies.
The prognosis of epilepsy before the 1970s
was held to be poor, with less the 20% entering
remission," with more recent evidence show-
ing that at the population level over 80%
probably enter long term remission.5 This dif-
ference is unrelated to the changing fortunes
of people with epilepsy, but due to patient
selection bias. An improvement in the remis-
sion rates has, however, been suggested by
Okuma and Kumashiro.'4 Attention was
drawn to studies before the introduction of
phenobarbitone (1912) and phenytoin
(1938), which indicated that remission rates
were as low as 2%-30%,''36 whereas studies
in Japan in 1940 and 1952 reported rates of
27% and 22%, compared with later studies in
1963 and 1969 when the rates increased to
41% and 45%.3738 The only data on secular
trends of prognosis in a single population
comes from the Rochester series.5 From 1935
and 1974 no difference in remission rates was
found between patients diagnosed in the first
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Cockerell, Eckle, Goodridge, Sander, Shorvon

decade compared with the last.5 The authors,
however, highlighted the effect of possible
confounding factors. For instance, in the first
25 years and in the last 15 years there may
have been different mechanisms that were
underlying the group classified as "idiopathic"
and more successful treatment in the later
years may have been masked by the appear-
ance of a more aggressive "idiopathic" form of
epilepsy. The other important point is that the
incidence of epilepsy in children seems to
have fallen, and as this group has the highest
remission rates this would lead to a more pes-
simistic overall view. Despite commenting on
this the authors did not then give the age spe-
cific remission rates for the earlier compared
with the later decades. One more definite
indication of improved prognosis in the
Rochester series is shown in the relative
decline in the total epilepsy population against
the increase in the number of patients with
single seizures.5 The authors speculated that
this may be due to earlier and more effective
treatment of patients after their first seizure
preventing patients from going on to have fur-
ther seizures. This would also have the effect
of decreasing the number of milder cases of
epilepsy in the overall epilepsy series and so
lower the later overall remission rates.

In our study the overall good prognosis of
patients with epilepsy was confirmed with
over 80% entering a two year remission by 10
years.7 We did not find any differences
between the chances for remission for more
recent cases. The proportion achieving two
year remission for epilepsy which started after
1 January 1975 was 64% at four years, com-
pared with 59% for cases that started before
1 January 1976. For four year remission at 10
years the proportions were 70% for before
1 January 1974 and 80% for cases after
1 January 1974. Only 30 cases for the post-
1974 group were followed up for more than
10 years, so the level of error is likely to be
higher. It is possible that these results may be
masking more significant trends and the
reduced incidence of epilepsy in children may
worsen measurements of the overall prognosis
of epilepsy. Further work is needed to docu-
ment changes in the age specific incidence
and prognosis before it is possible to say that
recent advances have truly improved the out-
come of patients with epilepsy.

The statistical work was carried out by Seema Gupta. We are

grateful for the generous support of Action Research (OCC)
and the National Society of Epilepsy (SG).
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MATTERS
ARISING

Prospective evaluation of a prognostic
index for intrinsic supratentorial
tumours

In their paper published in this J7ournal
Hutton et al conclude that histological grade
provided no additional information on sur-
vival of patients with intrinsic supratentorial
tumours.1 This is surprising and contrary to
the findings of other workers.>' One of the
problems is that they relied on the Kernohan
grading system, which is notoriously subjec-
tive. Other groups have pointed out that his-
tological grade using the Daumas-Duport
scheme does contribute prognostic informa-
tion. It would be interesting to know
whether if the prognostic index used by the
current authors was tested against the
Daumas-Duport scheme, histology would
still fail to contribute to the prognostic
index.

E TESSA HEDLEY-WHYTE
Kubik Laboratory for Neuropathology,

Massachusetts General Hospital,
14 Fruit Street,

Boston, MA 02114-2696, USA
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Hutton et al reply:
That histological grade provided no addi-
tional information on survival once a binary
variable derived from our index was taken
into account is a statement of fact. As Dr
Hedley-Whyte is surprised by this fact, we
suggest that she uses the index, given in
the paper, on data which she has collected.
It will be interesting to know whether
the Daumas-Duport scheme contributes
prognostic information which adds to data
that can be obtained by non-invasive
methods.

Hemibaflism in Parkinson's Disease

We read with interest the recent interchange
between Obeso et al and Inzelberg and
Korczyn in the J7ournal (1995;58:645-6).
Their discussion, and particularly the
accompanying diagrams, outline current
wisdom with respect to basal ganglia interac-
tions and how changes in the activity of spe-
cific structures account for certain clinical
manifestations. One critical clinical observa-
tion which is not readily explained by the

current physiological models of the basal
ganglia is the striking amelioration of levo-
dopa-induced dyskinesiae with ventral pos-
terior medial pallidotomy. The benefit
obtained from this procedure with respect to
primary parkinsonian signs is generally
explained on the basis of a reduction in the
overactivity of the GABAergic inhibitory
input from the pars interna (GPi) to the
thalamus (fig 2B, p 646). However, given
the extent of the expected pallidal lesioning
with this procedure, a pronounced reduction
would have been expected in all pallidal out-
flow resulting in a similar picture to that
depicted in fig 2F (similar to an extensive
lesion in the subthalamic nucleus (STN)
causing dyskinesia). Instead, in our experi-
ence, mild, shortlived (< one hour) con-
tralateral (and occasional ipsilateral)
dyskinesiae occur at the time of lesioning in
most patients followed by almost complete
elimination of all forms of levodopa-induced
dyskinesiae (peak dose dyskinesiae, diphasic
dyskinesiae, and off period dystonia) in the
contralateral limbs with additional improve-
ments often seen in ipsilateral limbs as well.
If the lesion is misplaced or partial (possibly
comparable with the effects proposed in fig
2E with a partial STN lesion), the ameliora-
tive effects of the pallidotomy on levodopa
induced dyskinesiae may be only shortlived.

There are other important neuroanatomi-
cal problems with the simplified schematic
diagrams currently used to explain these
clinical states. Figure 2 outlines the "indirect
pathway" exclusively. However, as Parent
and Hazrati' 2 have recently pointed out,
there are major anatomical flaws in this sim-
plification. These authors argue that the
projection from the external segment of the
globus pallidus (GPe) to the STN does not
directly synapse with neurons projecting on
to the GPi and substantias nigra (SN) pars
reticulata. Instead, they connect with neu-
rons which project back to the GPe forming
a closed loop. The GPe then has a direct
connection to the GPi which is all but
ignored in current anatomical formulations.
Another important criticism of current mod-
els emphasised by Parent and Hazrati'2 is
the fact that the STN input to the GPi pro-
jects predominantly to neurons involved in
associative rather than sensorimotor striatal
inputs.

It is clear that there is a great deal more to
be learned about the interactions of corti-
cobasal ganglia-thalamocortical interactions
in health and disease states. Although
current models have successfully predicted
some clinical findings, they fall well short of
satisfactorily explaining many others.
Careful electrophysiological, biochemical,
and imaging assessments of non-human pri-
mates and patients undergoing surgical
treatments for Parkinson's disease will hope-
fully assist in clarifying some of these con-
founding issues.
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Inzelberg and Korczyn reply:
We are grateful to Lang and Lozano for
their comments. They are correct in point-
ing to some deficiencies in the basal ganglia
circuitry which we have suggested in this
Journal (1995;58:645-6). Neither have we
intended the diagrams to be all inclusive.
Intentionally we have omitted the peduncu-
lopontine nucleus, cerebellar contributions,
etc, have not differentiated between partial
and complete lesions, and have not distin-
guished between the immediate effects of
the lesions and subsequent compensation, to
which we refer elsewhere.' We hope, never-
theless, that the simplified diagram sug-
gested by us will be of value to clinicians and
scientists interested in movement disorders
as it "explains" several neurological condi-
tions.

1 Flash T, Inzelberg R, Korczyn AD. Behav
Brain Sci 1995 (submitted).

NOTICE

Announcement from the British Neuro-
psychiatry Association: 1996 Summer
meeting

The 1996 Summer meeting will be held
on 14-16 July at Robinson College,
Cambridge. It will include topics on neuro-
development, language, and the presenta-
tion of short scientific papers and single case
videos by members. The Association's AGM
will be held on 16 July.

For further details of these meetings please
contact: Sue Garratt, Administrative
Assistant, BNPA, 17 Clocktower Mews,
London Nl 7BB. Telephone/Fax: 0171 226
5949.

For details of membership of the BNPA, which
is open to medical practitioners in psychiatry,
neurology, and related clinical neurosciences,
please contact: Dr J7onathan Bird, Secretary
BNPA, Burden Neurological Hospital, Stoke
Lane, Stapleton, Bristol, BS16 1QT.
Telephone: 01179 701212 ext 2925/2929 or
Sue Garratt at the address given above.

CORRECTION

Cockerell OC, Eckle I, Goodridge
DMG, Sander JWA, Shorron SD.
Epilepsy in a population of 6000 re-
examined: secular trends in first atten-
dance rates, prevalence, and prognosis.
J Neurol Neurosurg Psychiatry 1995;58:
570-60. During production an error
occurred in table 2. The third subheading in
this table should read Age and sex specific
prevalence rates for 1000 persons for 1983 and
1993. Not per 100 as printed.

247


