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Abstract

A retrospective cohort with IS is obtained
from one medical center to identify 69 IS cases
(from 1985 to 1997). This cohort in conjunction
with claim data from national health insurance
was used to estimate prevalence, and incidence.
A hospital-based study was
conducted to find out risk factors. Only 25 out of

case-control

69 IS are completed by telephone interview with
questionnaire. A total of 106 subjects and 139
subjects in Disease Control and Normal Control,
respectively were obtained as comparison groups.
Unconditional logistic regression was used to
calculate odds ratios and 95% CI. Incidence and
prevalence (aged 0-9 years) are estimated as 0.06
per thousand live births and 0.05 per thousand.
Significant prenatal factors include tuberous
sclerosis, cerebral palsy, and other congenital
anomalies. Neonatal asphyxia (perinatal factor)
significantly accounts for the occurrence of IS.
Developmental delay before onset of disease
(postnatal factor) is highly associated with IS.
Information obtained in this study not only make
a clear understanding of disease burden of IS in
this society but clarify more etiology of IS than
before.



Introduction

Annual incidence rate of IS was reported to
range from 0.16 to 0.42 per thousand lives.
Prevalence rate of was IS reported ranging from
0.14 to 0.21 'per thousand children aged from
birth through 9 years. It is timely to conduct a
population-based survey to estimate descriptive
epidemiological profiles in Taiwan. However,
doing so is costly and time-consuming. To tackle
this problem, an efficient capture-recapture
design plus data-linkage is therefore proposed to
estimate the disease frequency of IS.

It is also worthwhile to identify risk factors
associated with IS in order to prevent IS.
Empirical evidence on risk factors associated
with IS is rather meager and limited. To tackle
both problems, one may need to use multiple
comparison groups. It is worthwhile to conduce a
case-control study using multiple comparison
groups among Taiwanese.

Materials and Methods

A total of 69 IS cases with International
Classification Code (ICD) related to epilepsy
from 1985 through 1997 were ascertained from
Computerized Information Center at National
Taiwan University Hospital (NTUH), This forms
the retrospective cohort of this study. Through
the use of capture-recapture analysis, this cohort
was linked with data on National Health
Insurance (NHI) to estimate nationwide IS cases.
To avoid recall bias, two types of control
were chosen as comparison groups, including
Control”, a

“Disease group of

etiologically-defined diseases and “Normal
Control”

contemporary period as the IS group at the same

derived from all neonates in the

medical center. Approximately two controls per
case in Disease control and Normal control were
randomly sampled in light of the above criteria.
Mothers of every subject in IS group and
control groups were contacted by the trained
physicians. All attendants were interviewed with

a closed-structure questionnatre. Information of
the questionnaire consists of demographic
characteristics, family history of epilepsy or
seizure, central nervous system anomaly and
disease,
gestational history, and Infants’ disease history, In

psychiatric prenatal complications,
addition, developmental condition of IS on status
of seizures and mental retardation were also
collected.

The content validity of questionnaire was
checked on the basis of expert opinions including
one expert in epidemiology and two experts in
specialty of neurology. Of 69 IS, only twenty-five
cases were successfully completed by telephone
interview with mothers of cases or patients. A
total of 106 subjects and a total of 139 subjects in
Disease Control group and Normal Control group,
respectively, were willing to answer the
questionnaire during the interview.

Univariate and multivariate analysis using
unconditional logistic regression was performed
to identify significant factors accounting for IS.
Statistical significant level was set up at level of
0.05.

Results

Among 25 cases available for analysis, 21 are
symptomatic cases and 4 cases are cryptogenic.
Using the method of capture-recapture yields 142
estimated prevalent cases of IS from 1985 to
1997 in Taiwan. Prevalence of IS aged 0-9 years
could be estimated as 0.046 per thousand by
dividing this figure with numbers of population
aged 0-9 years who registered in our NHI system.
According to vital statistics issued by Ministry of
Interior in 1997, there are 3226109 children aged
95%
accessibility to national health insurance system,
the denominator was estimated as 3064803. The
prevalence of IS for those aged 0-9 years is

0-9 years. Suppose children have

therefore estimated as 0.046 per thousand
children.

Only 2 cases out of 69 IS were delivered in
NTU hospital and the rest are referred from other



hospital. There were a total of 33263 live births
in NTU hospital in the contemporary period as IS
cases. Annual incidence rate of IS is estimated as
0.060 per thousand live births.

Table 1 shows results of univariates analysis
for demographic features and risk factors. As
regards prenatal factor on family history, IS is
more likely to have family history of psychiatric
disease than two other groups. Congenital
cerebral anomaly is more frequent in the IS group
and Disease Control group than in the Normal
Control group. The corresponding odds ratio for
cerebral anomaly other than hydrocephalus and
microcephaly is 4.60 (95% CI=0.96-21.97). The
IS group is approximately four times (OR=3.73,
95% CI=1.26-11.10) and three times (OR=2.84,
95% CI=1.14-7.08) more likely to have TS and
CP, respectively, than the Disease Control group.

For perinatal factors, the IS and Disease
Control group are more susceptible to neonatal
group.
Compared with Normal Control, there is a
fourteen-fold (OR=13.7, 95% CI=2.36-79.71)
risk for neonatal asphyxia in the IS group.
postnatal factor, febrile
convulsion after delivery tends to be more

asphyxia than the Normal Control

Concerning

frequent in the IS group than two other control
groups. IS group is much more likely to have
developmental delay than the Disease Control
group (OR=2.11, 95% CI=0.87-5.14) and the
Normal Control group (OR=100.50, 95%
CI=20.10-502.40). The occurrence of CNS
infection in the IS groups is not significantly
higher than the other two groups. No information
on head injury is obtained for the IS group.

Table 2 shows results of multivariate analysis
for the adjusted OR using IS versus Normal
Control by incorporating significant factors in the
univariate analysis plus age and sex. After
adjustment for variables in each other, significant
factors still persist including developmental delay
(adjusted OR=30.12, 95% CI=5.58-162.49),

asphyxia (adjusted OR=29.57, 95%

CI=3.04-287.41), other cerebral congenital
(adjusted OR=4.51, 95%
CI=1.02-19.94). Results of multivariate analysis
for the adjusted OR using IS versus Disease

anomalies

Control group are as follows (Table 3). Adjusted
odd ratios for significant factors are 15.61 (95%
CI=1.37-178.26), 9.05 (95% CI=2.24-36.59),
4.86 (95% CI=1.58-14.99) for postterm, tuberous
sclerosis and cerebral palsy, respectively.

Among 25 interviewed cases, 46% are still
attack of 77%
developmental delay and around 60% have

under the seizure, have
suffered from CP or limbs handicap. Fifteen cases
out of seventeen cases (68%) with developmental

delay are considerably severe.

Discussion

To the best of our knowledge, this is the first
report to use a retrospective cohort design in
combination with a hospital-based case-control
study to estimate disease frequency, and risk
factors associated with IS in Taiwan. Our results
showed prevalence rate and annual incidence rate
among children aged under 10 years were
estimated as 0.046 per thousand and 0.06 per
thousand live births, respectively. This is only
one-third of figures estimated from western
This partly due to
underascertainment of IS or partly due to the
classification of IS into other types of epilepsy in

countries. may be

Taiwan. These estimates are very helpful for
understanding the natural history and burden of
IS in this country.

The risk factors for IS were investigated via
prenatal, perinatal, and postnatal periods in this
study. The prenatal risk factors for IS found in
this study include TS, CP and other cerebral
congenital anomalies. The positive association
among TS, CP and IS were consistent with the
previous findings. A perinatal factor, neonatal
asphyxia, was found to be an account for the
occurrence of IS. Postnatal factors such as
developmental delay before onset of disease is



highly associated with IS occurrence of IS. This
is also in agreement with biological plausibility.

From methodological viewpoint, our study
design gets several advantages over other
previous studies. Firstly, a retrospective cohort
plus NHI information using capture-recapture
method provides an efficient way to estimate
incidence and prevalence of IS. This dispenses
with using a large nationwide survey for
estimating these basic epidemiological figures.
However, it could be argued that estimation of
parameters using the capture-recapture method
requires some premises. For instance, it is
assumed that the probability of being listed in
NHI is independent of that identified in NTUH. It
means that those who were not re-captured by
1997 NHI system for IS between 1985 and 1997
in NTU would have been as equal chance of
getting access to NHI system and of being
misclassified as other types of epilepsy as those
who were re-captured in 1997 system had they
been enlisted in NHI system. In addition, we also
assume that the characteristics of IS in other
hospital in the same period as NTUH and not
listed in NHI system would be similar to that of
52 IS in NTUH and not identified in NHI system.
However, these two assumptions are not
unreasonable since NHI system has already
covered 95% population and subjects with IS
seeking for medical services may be rather
similar.

Second, a hospital-based case-control study in
the present study provide an opportunity to
identify risk factors that cannot be found using
data on case series due to lacking of comparison.
Furthermore, another advantage is the use of two
control groups. The merit of using two controls is
to assess recall bias that has been commonly
observed in retrospective studies since those who
had disease is more vigorous to recall relevant
events than those who had not. If one can get
consistent results from two series of controls, the

result will be more convincing.

There are two other major caveats in this
study. Firstly, as only 25% IS cases participated
in this study, it could be criticized that risk factors
associated with IS for non-respondents may be
different from respondents and therefore 25 IS in
this study may not be representative of the whole
cohort. However, this may not be a serious issue
The
reasonable finding on peak age at onset as

according to the following evidences.

mentioned in the above suggests that it is unlikely
that 25 IS cases are a biased sample. In addition,
as the proportion of cryptogenic type in the whole
cohort is identical to the present sample this
suggests that the present sample may be
representative of the whole retrospective cohort.

In conclusion, the present study used a
retrospective cohort study design in combination
with claim data on health insurance and
population-based mortality data to estimate the
disease frequency and prognosis of IS. These
estimates are very helpful for understanding the
natural history and burden of IS in this country.
Elucidation of risk factors associated with IS was
also performed by a hospital-based case-control
study.
following risk factors can provide an empirical

Information on age onset plus the

evidence on consultation with mothers who are at
increased risk of IS. Our results not only make a
clear understanding of disease burden of IS in
this society but clarify more etiology of IS than
before.
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Table 2 Multivariate analysis of cases
versus normal controls after model
fitting and adjusting for age and sex

Variable OR 95% CI
Developmental delay 30.12* 5.58, 162.49
Asphyxia 29.57* 3.04, 287.41
Other congenital 4.51* 1.02, 19.94
cerbral anomaly** ]

Preterm 7.45 0.63, 88.79
Hydrocephalus 2.42 0.07, 86.48
Febrile convulsion 1.03 0.17, 6.03
Age 1.06 0.97,1.17
Sex 1.06 0.47,2.40

* Statistically significant, P<0.05
**Cercbral anomaly other than microcephaly and
hydrocephalus

Table 3 Multivariate analysis of cases versus
disease controls after model fitting and
adjusting for age and sex

Variables that are  Odds Ratio 95 % CI
ncluded in the mode
Postterm 15.61 * 1.37, 178.26
Tuberous sclerosis 9.05 * 2.24,36.59
Cerebral palsy 4.86 * 1.58, 14,99
Febrile convulsion 1.95 0.51, 7.54

*Statistically significant, p<0.05.

Table 1 Univariates analysis for the association between infantile spasms

and possible risk factors in Taiwan

Variable IS Disease Normal IS/Disease IS/ Normal
N (%) Controls, Controls, Control, OR Control, OR
N (%) N (%) (95%CI)  (95%CI)

Age of onset
(m/o) 0 35(46.7) 0
0-~3 18(78.3) 14(18.6) 0
>3~8 4(17.4)  5(6.7) 0
>8~12 1(4.3) 12(16.0) 0
“>12 0 9(12.0) 0
Premature 31 0
Gestational age (weeks)
Preterm 4(16.0) 35(34.0) 1(0.7)  0.37(0.1,1.1) 25.52(2.2,239 .
Term 18(72.0) 67(65.0) 117(86.7) 1.00 0.95
Postterm 3(12.0)  1(1.0)  17(12.6)  13.9(1.38,  (0.26,3.51)
140.07)
Family history of psychiatric diseases
Yes 3(12.0)  6(5.7) 6(4.3) 2.25(0.52,  3.02(0.77,
9.79) 12.98)
No 22(88) 99(94.3) 133(95.7) 1.00 1.00
Hydrocephalus
Yes 2(8.0) 6(5.7) 1(0.7) 1.45 12.00
(0.28,7.65) (1.05,137.77)
No 23(92.0) 100(94.3) 138(99.3) 1.0 1.00
Congenital cerebral anomaly*
Yes  3(12.0) 21(19.8)  4(2.9) 0.55 4.60
(0.15,2.02) (0.96,21.97)
No 22(88.0) 85(80.2) 135(97.1) 1.00 1.00
Neonatal asphyxia
Yes 4(16.7) 333311 2(1.4) 0.44(0.10,  13.70(2.36,
1.40) 79.9)
No 20(83.3) 73(68.9) 137(98.6) 1.00 1.00
Febrile convulsions
Yes 6(24.0) 10(9.4) 10(7.2) 3.03 4.04
No 19(76.0) 96(90.6) 128(92.8) 1.00 1.00

CNS infection **

Yes  1(4.0)  3(29)  5(3.6) 1420014,  1.10(0.12,

14.22) 9.85)

No  24(96.0) 102(97.1) 132(96.4) 1.00 1.00
Developmental delay

Yes  15(60.0) 44(41.5)  2(1.5)  2.11(0.87,5.1 100.50(20.10,
502)
No  10(40.0) 62(58.5) 134(98.5) 1.00 1.00

*Congential brain anomaly other than microencephaly and Hydrocephalus

**Central nervous system infection before onset of disease.



