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relative incidence of various types of seizures with reference to type of epilepsy. Methods: Data of 400 epilepsy
patients (200 idiopathic and 200 symptomatic) was collected for their clinical characteristics. The classification
of epilepsy into idiopathic and symptomatic types was done on the basis of findings of EEG, CT scan and MRI
tests. Results: The age of onset of seizures was less than 15 years in only one third of the total patients. The
number of non-vegetarians was higher in SE (68.5%) than IE (58%). The male to female ratio was significantly
higher (1.33:1 in IE and 1.47:1 in SE). No difference was seen for place of residence (urban vs rural) patients
with epilepsy (PWE). The majority of patients (58.5% of symptomatic and 52.8% idiopathic) though reported
no triggering factors, yet many of them, when questioned, had held supernatural powers to be the cause of
the disease. Sleep deprivation was reported as a major triggering factor by 28.5% of idiopathic epilepsy (IE)
and 25% of symptomatic epilepsy (SE) patients. The incidence of mental retardation (1.25%) and behavioral
disorders (7%) was found to be relatively low. Loss of memory was reported in 46% of IE and 43.5% of SE and
poor scholastic performance in 23% of IE and 16.5% of SE. A positive history was recorded in 11% first-degree
relatives and 4% second-degree relatives. Generalized seizures were more common in IE patients (67.5%),
while partial seizures with and without secondary generalization (50.5%), and generalized seizures (49.5%)
were equally common in SE. Conclusions: The study demonstrates differences in the type of seizures between
idiopathic and symptomatic epilepsies and not other demographic, clinical and psycho-social traits. The males
were found to have higher risk of epilepsy than females. The epidemiological characteristics of epileptics show
variations across populations and also within population.
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Introduction

Epilepsy is a condition of chronic, recurring seizures and its most
disabling aspect is unpredictability of when and where the next
seizure will occur. Its etiology is complex and heterogeneous.
Its prevalence varies in relation to ethnicity, geography, age and
sex.'3 Seizure frequency, type and duration are other important
characteristics of epilepsy in a population. These peculiarities
are known to affect other neurological, behavioral and scho-
lastic characteristics.

It is believed that the relative frequencies of various clinically
important characteristics observed in epilepsy patients living in
different geographical settings would vary because of differ-
ences in the ethnicity environment and cultural patterns. The
understanding of clinical profile of epilepsy patients from dif-
ferent human populations is important to broaden the avail-
able knowledge and to provide baseline data for cross-cultural
comparisons. This would also be important for adopting strat-
egies in effective and better health planning. It is important
to record that no previous study had analyzed clinical profile
of the epilepsy patients with reference to the type of epilepsy.
With these major objectives in view, the present study was un-
dertaken.

Methods

Data was collected prospectively from a sample of 400 epilep-
tic patients (200 idiopathic and 200 symptomatic) attending
the Neurology clinic of Postgraduate Institute of Medical Edu-
cation and Research (PGIMER), Chandigarh, India. The patients
were referred to the clinic by general practitioners and hospitals
of adjoining states of Punjab, Haryana, Himachal Pradesh and
Jammu & Kashmir besides the other departments of PGIMER,
Chandigarh. Both old and new patients attending the clinic were
included. All the patients were clinically examined and under-

went one interictal Electroencephalogram (EEG) and Computed
Tomography (CT) scan after clinical evaluations and were diag-
nosed as idiopathic epilepsy (IE) or symptomatic epilepsy (SE)
on the basis of these reports. The symptomatic epileptic patients
with normal CT scan underwent Magnetic Resonance Imag-
ing (MRI) scan for final diagnosis. Behavior disorders included
running away from school, stealing money, sleep disturbances,
temper tantrums, fighting and assaultative tendencies. The
chronic cases were included as abnormals. Mental retardation
was diagnosed clinically on the basis of having delay in devel-
opment of speech or language as compared with other sibs in
the family, poor interaction with others, associated delay in mo-
tor development, inadequate bowel and bladder control, abnor-
mal facial features, salivary drooling and subnormal intellect.
Informed consent was obtained as per institute ethical commit-
tee guidelines.

Statistical analysis

The data so generated was subjected to statistical tests like
mean, t - test and Chi-square to draw inferences. The protocol
was previously evaluated and approved by the ethical commit-
tee of PGIMER, Chandigarh, India.

Results

Clinical profile

The results are summarized in Table-1. The age of onset of
seizures was less than 15 years in only one third of the total
patients. No difference was observed between idiopathic and
symptomatic types for this characteristic. Place of residence
had no bearing on the epilepsy, the number of patients from
urban or rural place being equal. The dietary record shows that
the number of non-vegetarians (68.5%) including pork eaters
(21%) was higher in SE than IE (58% and 13.5% respectively).
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Table 1: Clinical features of Epilepsy patients
Sr. No Parameter Idiopathic Symptomatic x2 Combined
N % N % N %
1. Sex composition of patients
a) Male 114 57.0 119 59.5 0.26 233 58.25
b) Female 86 43.0 81 40.5 NS 67 41.75
2. Place of residence
a) Urban 101 50.5 98 49.0 0.09 199 49.75
b) Rural 99 49.5 102 51.0 NS 201 50.25
3. Dietary habits
a) Vegetarian 84 42.0 63 31.5 147 36.75
b) Non-vegetarian 116 58.0 137 68.5 5.16 253 63.25
c) Pork eaters 27 13.5 42 21.0 NS 69 17.25
d) Chronic alcohol consumers 8 4.0 9 4.5 17 4.25
4. Positive family history of disease
a) First degree relatives 19 9.5 25 12.5 44 11.0
b) Second degree relatives 7 3.5 9 4.5 0.02 16 4.0
c) Others 1 0.5 1 0.5 NS 2 0.5
5. Age at onset of seizures (in years)
a) <1 10 5.0 7 3.5 0.24 17 4.25
b) 1-14 59 29.5 59 29.5 NS 118 29.5
c) 15-34 108 54.0 110 55.0 218 54.5
d) >34 23 11.5 24 12.0 47 11.75
6. Duration of disease
a) <1 year 34 17.0 43 21.5 77 19.25
b) 1-5 years 102 51.0 92 46.0 0.33 194 48.5
c) >6 years 64 32.0 65 32.5 NS 129 32.25
7. Number of fits in last one year
a) 1-10 68 34.0 69 34.5 0.33 137 34.25
b) 11-30 28 14.0 27 13.5 NS 55 13.75
c) >30 8 4.0 6 3.0 14 3.5
d) No seizure 96 48.0 98 49.0 194 48.5
8. Perceived triggers for epileptic seizures
a) Breath holding - - - - - -
b) Stress situation 9 4.5 7 3.5 16 4.0
c) Menstrual cycle 7 3.5 5 2.5 12 3.0
d) Exertion (Physical / Mental) 7 3.5 7 3.5 14 3.5
e) Sleep deprivation 57 28.5 50 25.0 1.63 107 26.75
f) Emotional stress / starvation 4 2.0 3 1.5 NS 7 1.75
g) Watching T.V. / Movies 7 3.5 7 3.5 14 3.5
h) Any other 4 2.0 4 2.0 8 2.0
i) Unknown 105 52.5 117 58.5 222 55.5
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Sr. No Parameter Idiopathic Symptomatic x?2 Combined
N % N % N %
9. Neurological / Morphological / Behavioral
abnormalities
a) Facial dysmorphism - - 2 1.0 2 0.5
b) Subcutaneous nodules 5 2.5 10 5.0 3.32 15 3.75
c) Behaviour disorders 14 7.0 14 7.0 NS 28 7.0
d) Mental retardation 3 1.5 2 1.0 5 1.25
e) Abnormal fundi 6 3.0 6 3.0 0.20 12 3.0
f) History of head trauma 54 27.0 66 33.0 NS 120 30.0
g) Neurological deficiencies
i) Cranial nerve deficit 2 1.0 1 0.5 3 0.75
ii) Motor deficit - - - - - -
iii) Visual disturbances 1 0.5 - - 1 0.25
iv) Involuntary movements 2 1.0 - - 2 0.5
v) Other minor behavioral changes or 79 39.5 80 40.0 159 39.75
deviations
10. Impact of seizures on patients’ scholastic,
social and vocational abilities
a) Poor performance 46 23.0 33 16.5 2.08 79 19.75
b) Loss of memory 87 43.5 92 46.0 NS 179 44.75
c) No change 67 33.5 75 37.5 142 35.5
11. Electroencephalography (EEG) pattern
a) Normal 133 66.5 137 68.5 0.18 270 67.5
b) Abnormal 67 33.5 63 31.5 NS 130 32.5
12. Computed Tomography (CT) scan patterns
a) Normal 200 100 16 8.0 216 54.0
b) Abnormal - - 183 91.5 336.56** 183 45.75
c) Not advised - - 1 0.5 1 0.25
13. Magnetic Resonance Imaging (MRI) Patterns
a) Normal - - - - - -
b) Abnormal - - 17 8.5 NA 17 4.25
c) Not advised - - 183 91.5 183 45.75

**p < 0.01, NS — Not-significant; NA —Not applicable

A positive family history of seizures was obtained in 13% IE
and 17% SE patients. In majority of cases, they were either
first - degree (9.5% and 12.5%) or second - degree (3.5% and
4.5%) relatives of IE and SE respectively. In 88% cases, the
age of onset of seizures was before 34 years and in one-third
cases (34.5% of IE and 33% of SE), it was before 15 years of
age. Thus two-third of cases had age of onset of seizures after
15 years of age. 51% of idiopathic and 46% of symptomatic
epileptics had seizures for one to five years and about one-third
cases had seizure duration of more than six years. About one-
third (34%) cases had 1 to 10 seizures and about 14% cases
had 11 to 30 seizures during last one year of active epilepsy.
About 48.5% cases had no seizure in the past one year or since
the inception of medical treatment.

The majority of epileptics were unable to perceive any trig-
gering factor, but when probed further by gaining their confi-
dence, many of them attributed seizures to supernatural forc-
es. Sleep deprivation was reported as a major triggering factor
by 28.5% of IE patients and 25% of SE patients. Some female
patients linked epilepsy with their menstrual cycles. Past history
of head injury was noted in 27% IE and 33% SE patients. Ab-
normal fundus was recorded in 3% cases. Behavioral disorders
and subcutaneous nodules were observed in 7% in both IE and
SE and 2.5% in IE and 5% in SE respectively. Minor behavioral
changes were recorded in 40% SE cases. The data on impact of
seizures on patient’s scholastic, social and vocational abilities
revealed significant impact of disease progression. Poor per-
formance was reported in 23% of IE and 16.5% of SE. Loss of
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memory was noted in 45.5% IE and 46% SE. Only one-third of
cases (33.5% IE and 37.5% SE) reported no effect of the disease
on these abilities.

Neurological investigations revealed abnormal electroenceph-
alography (EEG) in 66.5% of IE and 68.5% of SE. Computed
Tomography (CT) scan was normal in all IE, while abnormal in
91.5% SE and differences between the two types were highly
significant. Magnetic Resonance Imaging (MRI) was advised
only to confirm symptomatic epilepsy in those who had normal
CT scan report.

Type of seizures

The results of the seizure types are given in Table 2. Gener-
alized type of seizures was more frequent in IE (67.5%) than
SE (49.5%), tonic-clonic type of seizures being most common.
The partial seizures with and without secondary generaliza-
tion were more frequent in SE (21.5% and 29% respectively)
than in IE (14.5% and 18%). The differences between the two
types of epilepsies for these two groups were highly significant
(p < 0.001).

Discussion

The profile of epilepsy varies across various cultures and the
review shows that in western countries about two-third of
the epileptic patients have partial seizures.*> Similar trend has
been shown in some developing countries like Nigeria.® Pre-
dominance of partial seizures (52.1%) over generalized seizures
(47.11%) though of lesser magnitude has been reported from
Peru.?2 On the contrary, reverse trend has been reported in In-
dian studies, where generalized seizures constitute more than
70% of all seizures.”® However, Bharucha et al'® have reported

Table 2: Type of seizures in epilepsy patients

higher incidence of partial seizures (54.5%) than generalized
seizures (45.4%) in Parsi community from Mumbai in India. In
the present study, we report that generalized seizures are more
frequent (67.5%) among IE, the results being comparable with
the previous Indian studies. But in the SE patients, both gener-
alized (49.5%) and partial seizures (50.5%) are almost equally
frequent. There is no comparable data on other populations
with reference to differences between IE and SE for the type
of seizures as most of the studies do not segregate epileptics
into idiopathic and symptomatic in order to study seizure types.
However, one might expect a higher rate of partial seizures in
symptomatic epilepsy. The lower frequency of partial seizures
in developing countries has been attributed to ascertainment
problems than to any specific geographical trend. Shorvon and
Farmer'" are of the opinion that partial seizures may be underre-
ported in studies that use inadequate screening questionnaires.
They have illustrated their view with the help of an example of
a study from China'? where 81% epileptic patients showed gen-
eralized convulsive seizures.

Seizure frequency is another important characteristic of epilepsy
in a population. In developed countries, it has been estimated
that among those with active generalized tonic-clonic seizures
undergoing treatment, about 15% have seizures less than once
a year, 60% have seizures frequency ranging between one per
month and one per year and 25% have seizures occurring at a
frequency of more than one per month.'® Similarly, over 50% of
patients with partial seizures have seizures frequency of more
than once per month. In an Indian study' it has been reported
that 49% patients have seizures occurring less than once per
year, about 25% having between once per year and once every
three months and 26% at a frequency of more than once in

Sr. No Classification Idiopathic Symptomatic Combined
N % N % N %
1. Generalized 135 67.5 99 49.5 234 58.5
a) Tonic clonic 108 54.0 88 44.0 196 49.0
b) Clonic - - 1 0.5 1 0.25
c) Tonic 7 3.5 4 2.0 11 2.75
d) Myoclonic 13 6.5 4 2.0 17 4.25
e) Akinetic 1 0.5 1 0.5 2 0.5
f) Atonic 2 1.0 1 0.5 3 0.75
2. Partial 29 14.5 43 21.5 72 18.0
a) Simple 12 6.0 35 17.5 a7 11.75
b) Simple secondarily complex 17 8.5 7 3.5 24 6.0
c) Complex - - 1 0.5 1 0.25
3. Partial secondarily generalized 36 18.0 58 29.0 94 23.5
a) Simple 28 14.0 45 22.5 73 18.25
b) Simple secondarily complex - - 1 0.5 1 0.25
c) Complex 8 4.0 12 6.0 20 5.0
x2=134*** df=2; p<0.001
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every three months. In the above sample, 15% patients were
untreated. In the present study, the overall trend shows that
about 48% active epilepsy patients had no seizures during the
last one year or since the treatment, if the duration in the latter
was less than one year. All the patients were being treated with
antiepileptic drugs (AEDs). About 18% had seizures occurring
at a frequency of more than one per month.

There is rising trend of epilepsy with increasing age, the peak
being the third and fourth decade of life."> But there is no
consensus on this issue as different trends have been wit-
nessed across various countries.'® The age of onset of epilepsy
has been reported in the first two decades of life in 75-80%
patients’”'® and in 68.8% before 15 year of age in another
study.”'2 Troster' has found that 68% cases had age of onset
before 20 years. In the present study, in majority of cases, the
age at onset of epilepsy was later than 15 years of age as only
34% patients had the age onset prior to 15 years. In Ethiopia,?®
Nigeria,'®2" and Sri Lanka,?? the highest prevalence was in the
second decade of life; in Guam? in the third decade; and in
Ecuador?* in the fifth decade. The onset of epilepsy is in the first
two decades of life in 80% of the patients in Mathai’s study."”
In rural Kashmir, 90% of the surveyed patients reported onset
of epilepsy before the age of 30 years,” whereas, Bharucha et
al'®in their study of the Parsi community of Bombay, noted that
the median age of onset was 22 years. Age-specific prevalence
rates were highest in the second decade in men and in the third
and fourth decades of women. The possibility of under ascer-
tainment of seizure disorders leading to lower prevalence rates
in the elderly cannot be ruled out. There is no evidence to sug-
gest that mortality due to epilepsy could account for the lower
prevalence rate in the elderly.?® The age-specific prevalence was
found to be higher with increasing age.?6%”

Most studies of epilepsy in industrialized countries report that
males are more frequently affected than females, although
the difference is seldom statistically significant. Results from
developing countries are similar, although, some studies in
Nigeria,'®?' and Latin America,?**¥-?° have found higher preva-
lences for females. Our study shows male preponderance in
epilepsy cases (58.25%). Similar findings have been reported
by many others’1%3%34 though studies by Sohi et al** and Sena-
nayke et al'> did not show any difference in the two sexes.

The familial aggregation of seizure disorders has been record-
ed. This clustering of disease among family members may be
because of shared genetic and / or exposure to shared environ-
mental factors. In the present study, 11% of the probands had
first- degree relatives and 4% had second -degree relatives with
epilepsy. A positive family history of epilepsy has been found to
vary from 5.2% to 13.7% in the first-degree relatives in differ-
ent studies.”:836-38

The literature reveals that rural populations are at higher risk
than urban populations to have epileptic seizures.?**' Various
studies on the epidemiology of epilepsy in India have been
published from 1964 until date. Nine studies were done with
urban or semi urban populations, 14 with rural ones, and three
with both rural and urban ones.*> These studies support the
findings of the present study.

In this study, 8% of epilepsy patients have seizures per week,
22.5% have seizures per month, and almost same number have
the frequency of seizures per year. Mani'* reported that 308 out
of 627 patients (49.12%) had seizures occurring less than once

per year, 156 (24.88%) had once per year and once every three
months, and 163 (25.99%) at a frequency of more than once
every three months.

Epilepsy can be accompanied by changes in cognition, person-
ality, and other elements of behaviour. There is no true epileptic
personality complex, the only unifying theme to the behaviour
in epilepsy is diversity.** Some patients may be irritable and ag-
gressive, whereas, others may be timid and apathetic. Psychosis,
depression, paranoia, and personality disorders may represent a
negative role of epilepsy related behavioural changes. Common
behavioural features in epilepsy include changes in emotional
state with deepening or increase in emotionality.** The associa-
tion of specific behavioural changes with epileptic patients has
been questioned for hundreds of years.*4¢ In this study, 4%
of the patients show behavioural changes. Contrary to this, Koul
et al” found behavioural changes in 15.2% cases.

In the present study, mental retardation among the patients was
found in 1% cases. In other studies, mental retardation among
those with epilepsy was found in 4.38% by Das and Sanyal,® in
18.18% by Bharucha et al,’® and in 22.9% by Koul et al.” Many
patients with epilepsy experience memory difficulties.*’>* The
prevalence rate is the lowest in the present study (46%).

The association of epilepsy with changes in cognition, per-
sonality and behavior has been discussed for centuries.>4454
In the present study, behavioral disorders/acute changes have
been noticed in 7% cases, and mental retardation in 1.25%
cases. These incidences are much lower than reported in other
Indian studies. Koul et al” found behavior disorders in 15.2%
and mental retardation in 22.92% epileptics in a study from
rural Kashmir. The incidence of mental retardation as reported
in some others Indian studies varies from 4.38% to 18%.%1°
Nevertheless, in the present study, behavioral changes which
interalia included nervousness, anxiety, depression, increased
anger, etc. have been recorded in about 40% cases. Dodrill
et al*® have reported emotional problems in 36-72% cases
and vocational problems in 15-53% cases of adult epileptics
across four countries namely Canada, Finland, Germany and
U.S.A. Keith et al*® found that the incidence of mental retarda-
tion with seizures beginning before six months was 65% and
12% in cases where seizures began between 7 to 15 years.
So, the variations in the incidence of mental retardation and
behavioral disorders may vary among populations due to dif-
ference in the age of onset of seizures. The findings of signifi-
cant level of impact of seizures on scholastic and vocational
abilities of patients in the present study is consistent with pre-
vious studies on epileptics in variety of settings across various
cultures. 475357

It has been estimated that about 5-15% of all cases of epilepsy
result from head injury.>® Most of the post-traumatic seizures
appear within two years after head injury. In the present studly,
the history of head injury was recorded in 27% cases of IE and
33% cases of SE.

Epilepsy has been reported to be higher in males than
females.27101221 A few studies have reported higher incidence
in females.'® In the present study, male-female ratio was 1.33:1
in IE and 1.47:1 in SE. The sex differences are statistically sig-
nificant. The higher male ratio in symptomatic epilepsy may be
attributed to greater outdoor activities and other higher risk
factors related to the gender differences which expose males
to higher risk of epilepsy. This sex ratio is higher than that has
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been reported from Lima (Peru) by Quinones and Lira? which
is 1.16:1.

The literature review reveals that rural people are at higher risks
than urban people for epilepsy,3#' a trend not observed in the
present study. No attempt was made to select patients for their
residence status. Some other Indian studies also do not reveal any
such trend,*® indicating divergent trends in different populations.

In conclusion, the study demonstrates significant differences in
the type of seizures and number of non-vegetarians between
IE and SE, but not for other clinical and psychosocial traits. Ad-
ditional studies of epileptic populations across various cultures
and geographical areas allow broad generalizations and the
differences in the magnitude are due to the factors unique to
each population.
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