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Figure 3. Incidence per 100,000 population per 5-year age class

in Wakayama prefecture between 1998 and 2002.

Table V. Prevalence of ALS per 100,000 population at 31 December 2002.

No. of cases Prevalence
Male Female Total Male Female Total 95% CI
Region A 12 11 23 11.34 9.55 10.40 6.15-14.65
Region B 31 19 50 14.27 7.85 10.89 7.87-13.91
Region C 30 18 48 16.33 8.75 12.32 8.83-15.81
Region C(f) 3 2 5 70.70 38.28 52.81 6.53-99.08
Wakayama Prefecture 73 48 121 14.40 8.53 11.31 9.30-13.33

Table VI. The annual average mortality rate per 100,000 population for ALS in Wakayama Prefecture, 1998-2002.

Male Females Total
No. of Crude Age adjusted No. of Crude Age adjusted No. of Crude Age adjusted
Region#t  deaths rate rate® deaths  rate rare™® cases rate rate* 95% CI
A 6 1.13 0.82 4 0.69 0.55 10 0.90 0.68
B 10 0.92 0.64 5 0.41 0.29 15 0.65 0.47
C 12 1.31 0.76 9 0.87 0.61 21 1.08 0.69
Total 28 1.10 0.72 18 0.64 0.44 46 0.86 0.58 0.13-1.04

* Rate adjusted to the Japanese 1990 population.
#:Region as shown in Fig. 1.

ALS patients was 59.5 +44.0 (months, mean + SD)
in region A, 67.98+64.43 in region B, and
80.33 +78.95 in region C, showing no significant
difference. The disease duration of ALS cases
diagnosed Dbetween 1998 and 2002 was
23.9413.25 (months, mean+SD) for region A,
22.07+13.57 for region B, and 22.144+14.83 for
region C, showing no significant difference.

Discussion

The average annual incidence of ALS in Wakayama
prefecture during the period 1998 to 2002 was 2.50

per 100,000 population (male 3.08, female 1.99),
and 1.84 (male 2.19, female 1.51) adjusted to the
1990 Japanese population. The present results
indicated a steady decline of the incidence rate
compared to that of the 1960s survey in Wakayama
prefecture, especially for females. Compared to
those of the survey during 1989 to 1993, which
reported 1.25 for total, 1.86 for male, and 0.61 for
female, the present results showed a mild increase.
They probably reflect the differences between survey
methods, more careful case ascertainment, improve-
ment of diagnostic skills, increased frequency of
patients consulting hospitals, prevailing care
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information of the disease, and aging of the
population. Regarding the geographic regions, there
was no significant difference in the incidence rate
among the areas except for that of males in the focus
area. In the Kozagawa and Koza areas, the crude
annual incidence rate of ALS for males was
significantly higher than that of Wakayama prefec-
ture in general. The age-adjusted annual incidence
in these focus areas was 5.24 (males 7.34, females
3.18) per 100,000 population adjusted to the 1990
Japanese population, showing a decline compared to
the incidence in the survey during 1989 to 1993 (3).
In other areas of the world, the crude annual
incidence was reported 1.0 to 1.5 per 100,000
population in Japan (10, 11), 0.66 to 0.69 in Hok-
kaido, Japan (12), 1.7 in Minnesota betweenl1925
and 1998 (13), 0.6 10 2.6 in eight countries
including the USA, northern Sweden, Finland, and
Canada (14). These reported rates were similar to
the present results for females in the total Wakayama
prefecture. However, the incidence for males in
Wakayama prefecture in all geographic regions
including urban, level, and mountainous areas
especially in Kozagawa and Koza areas, was higher
than those in these reports.

The male/female ratio of ALS cases in the present
study was significantly higher compared to that of
the general population of the Wakayama prefecture,
and the age-class incidence of ALS between 80
and 84 years of age was significantly higher in males
than in females. Sample error caused by possi-
bilities of inclusion of the same subject in both
indices, 2 periods, and 2 populations on the
results might occur. In this study, we used
Z=(r—r)/n/(r.—1) (r; rates for smaller popu-
lation; r;: rates for larger population; n: total sample
for smaller population) for analysis of significance of
difference, assuming the presence of a sample error.
However, the difference was statistically significant,
indicating that even if there was a sample error, its
influence may have been sufficiently small. Many
published studies have reported a male predomi-
nance with a range between 1.2:1 and 2.0:1, but an
exception is studies from middle-Finland (7) and
from Modena, Italy (8). The reason for male
predominance remains unknown. A possible expla-
nation is that males are more likely to sustain
physical injury, a suspected risk factor for the
occurrence of MND (9), or the presence of a
protective gene for the clinical manifestation of
MND on the X chromosome.

Historically, a markedly higher frequency of
MND was first recognized in a small village
Mitogawa in Kozagawa town of Kii Peninsula in
1965 (2). The house-to-house survey of the entire
population of 1307 people in Mitogawa village had
documented four confirmed and six suspected cases.
Over the following eight years, further surveys
throughout the Kozagawa area had found a high
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annual incidence of 14.4 and a crude prevalence rate
of 96.9 per 100,000 population (six MND cases in a
population of 6191). Over the following 15 years
between 1965 and 1980 in the Kozagawa area and
total Wakayama prefecture, a steady decrease in the
incidence was reported (5). The decline in incidence
was partly due to emigration of patients with ALS
from the focus area, misdiagnosis, or concealment of
the disease because the patient felt stigmatized. After
1980, newly diagnosed patients were found, and a
subsequent survey from 1989 to 1993 indicated that
the incident rate in Kozagawa area was 9.54. In
the present study, the incidence rate in the focus
area was 14.14 per 100,000 population for males
(7.34 when age-adjusted to the 1990 population).
Although the number of elderly people increased
compared to that in 1968, the recent incidence rates
were similar to those of the initial survey (4). It
indicated that the high incidence of ALS still
remained in the southern part of Wakayama
prefecture, especially in males.

On the Guam islands, the incidence of ALS
was higher than anywhere else in the world in the
1960s. From the late 1960s to the early 1980s, a
decline in incidence on the islands was recognized.
The recent survey also showed the incidence falling
below 3 per 100,000 population for males and for
females by 1999 (15). While it showed a decline in
Wakayama prefecture as a whole similar to that of
Guam, the average annual incidence for males in the
Kozagawa and Koza areas remained higher than
those in other areas of the world. Wakayama
prefecture is a rather isolated region, especially the
southern part of the prefecture, and the migration of
ALS patients during the survey period was limited
except for transfers within the same prefecture (one
ALS patient transferred to another prefecture). In
the Hobara area, where the markedly high incidence
of ALS and Parkinsonian-dementia complex (PDC)
was recently reported (16), a familial trait was
demonstrated, as in the Guam islands, although
genetic contribution to the pathogenesis remains
unclear. There were five familial ALS cases in
Wakayama prefecture (3.8%, one case in the Koza
area), which was similar to the numbers reported
elsewhere in the world. Considering the lack of
familial trait and the decline in incidence in
other areas of Wakayama prefecture, the high
incidence of ALS in the Kozagawa and Koza areas
may be due more to environmental than genetic
factors. It may also be ascribed to some socio-
economic factors and a possible unknown gender-
specific risk factor.

The crude prevalence of ALS in Wakayama
prefecture was 11.31 on 31 December 2002 in this
study. It was 52.81 (males 70.70, females 38.28) in
the Kozagawa and Koza areas, which was higher
than the prevalence in other reports. The crude
prevalence was 4.7 per 100,000 population in
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Ireland (17), and 4.02 in Modena, Italy (8). It was
reported to be 73.9 per 100,000 population in the
Koza area in 1963(2), and 152.7 per 100,000
population in the Hobara area (4). The prevalence
throughout Wakayama prefecture in the 1960s had
been reported to be as high as 20.0 to 33.3 per
100,000 population (2). Compared to the rates in
these previous reports, the present prevalence in the
prefecture decreased; however, a markedly high rate
in the focus areas still persisted. The age-adjusted
mortality rate in Wakayama prefecture in the present
survey was 0.58 per 100,000 population (males
0.72, females 0.44), which was lower compared to
0.93 reported between 1990 and 1994 in Wakayama
prefecture (18) and to other reports from countries
including Italy (8), Scotland, Canada (19), and the
United States (20). The high prevalence and low
mortality rate in the present survey may partly reflect
an improvement In community care systems and
care skills including mechanical ventilators, NIPPV
and PEG. Thirteen cases (10.7%) with ALS in
Wakayama prefecture, however, have survived with-
out the use of mechanical ventilators for over 10
years. A long clinical duration was observed to be
one of the characteristics of Kii ALS, and was similar
to that of Guam ALS (21).

The average age at onset of ALS in the present
study was 64.7 years old, and the age specific
incidence for males per 100,000 population showed
two peaks at 60 to 64, and 80 to 84 years old. The
average age at onset in the present survey increased
compared to that in previous Japanese reports,
54.2 years in Japan in 1982 (18), 58.2 in Hokkaido
between 1980 and 1989 (12). The mean age at onset
in the present survey was similar to that reported in
other countries, 65 years in California between 1970
and 1986 (22), 63 years in Minnesota between 1925
and 1998 (13). In Israel, the age-specific incidence
and the mean age of onset increased from 1959 to
1974 (23). The increase in age at onset may be
partially explained by an increased elderly popula-
tion with a high risk for ALS. Changes in living
habits (e.g., dietary patterns) and environmental
factors may have also played some role in the
increased age at onset.

Conclusions

The present results indicated that the incidence of
ALS in Wakayama prefecture decreased compared
to that reported in 1968, and for females the
incidence of ALS in Wakayama prefecture was
similar to those reported in other parts of the world.
However, a high incidence of ALS persisted among
males in the Kozagawa and Koza areas of Wakayama
prefecture. Some environmental factors and gender
specificity may be related to the development of ALS
in Wakayama prefecture.
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15 K& 0.911 0.831 0.758 0.692 0.643 0.602 0.564 0.528 0.405 0.468 0.442 0.418 0.395
0.927 0.860 0.797 0.739 0.694 0.553 0.616 0.580 0.546. 0.513 0.482 0.453 0.426
16 HE/PRZEE 0.880 0.775 0.682 0.601 0.538 0.484 0.436 0.393 0.356 0.327 0.301 0.276 0.254
17 7 E—V9% 0.945 0.892 0.843 0.796. 0.761 0.735 0.709 -0.684 0.660 0.636 0.613 0.591 0.569
0.946 0.894 0.846 0.800 0.766 0.738 0.710 0.684 0.660° 0.639 0.618 0.598 0.578
18 BUFEFFH 0.604 0.367 0.225 0.139°0.100 0.081 0.066 0.055 0.049 0.046 0.043 0.041 0.039

0.683 0.470 0.325 0.226 0.180. 0.155 0.135 0.118 0.109 0.105 0.100 0.096 0.093
0.872 0.761 0.664 0.579 0.514 0.458 0.408 0.363 0.321 0.278 0.241 0.209 0.181
0.899 0.808 0.726 0.652 0.594 0.543 0.495 0.452 0.415 0.381 0.350 0.321 0.295
0.878 0.771 0.677 0.595 0.528 0.470 0.418 0.372 0.330 0.291 0.258 0.228 0.201
0.896 0.803 0.720 0.646 0.587 0.536 0.490 0.448 0.407 0.369 0.335 0.304 0.276
0.788 0.621 0.491 0.388 0.311 0.252 0.204 0.166 0.135 0.116 0.100 0.086 0.074
0.808 0.654 0.530 0.430 0.371 0.331 0.294 0.262 0.238 0.223 0.208 0.195 0.182
0.892 0.796 0.711 0.635 0.578 0.532 0.490 0.451 0.413 0.376 0.343 0.312 0.284
0.909 0.827 0.752 0.684 0.633 0.593 0.555 0.520 0.486 0.454 0.425 0.397 0.372
0.850 0.723 0.614 0.522 0.441 0.372 0.313 0.264 0.222 0.188 0.160 0.135 0.115
0.867 0.752 0.652 0.566 0.491 0.421 0.361 0.310 0.272 0.246 0.222 0.200 0.181
0.940 0.884 0.831 0.781 0.741 0.703 0.667 0.633 0.602 0.571 0.542 0.514 0.488
0.947 0.896 0.849 0.804 0.770 0.742 0.715 0.690 0.666 0.644 0.623 0.603 0.583
0.907 0.823 0.747 0.677 0.617 0.566 0.519 0.477 0.435 0.395 0.359 0.325 0.295
0.923 0.852 0.786 0.726 0.683 0.646 0.612 0.579 0.546 0.509 0.475 0.443 0.413
0.885 0.784 0.695 0.617 0.556 0.503 0.455 0.411 0.372 0.339 0.309 0.281 0.256
0.894 0.801 0.718 0.644 0.589 0.542 0.500 0.460 0.427 0.409 0.391 0.374 0.358
0.731 0.535 0.391 0.286 0.212 0.157 0.116 0.086 0.064 .

0.719 0.518 0.373 0.270 0.196 0.138 0.098 0.069 0.048

19 BHREEHY I~F

20 JN—F VYV VR

21 7204 F—VY R

22 BRI FALE

23 NVFV P VERRE

24 7 1 J ABDRERREISEE

25 7z ' —RFIEE

26 SEMEIRARZLDAREE

27 Y 4 - FU—H—ERE

28 FER KR 0.945 0.893 0.843 0.797 0.753 0.711 0.671 0.634 0.598
0.934 0.872 0.814 0.760 0.698 0.631 0.571 0.517 0.468
29 B MR 0.94¢ 0.891 0.841 0.793 0.755 0.729 0.703 0.678 0.655

0.926 0.857 0.794 0.735 0.698 0.674 0.651 0.630 0.608
0.902 0.814 0.734 0.662 0.599 0.556 0.517 0.480 0.446
0.901 0.812 0.731 0.659 0.597 0.555 0.516 0.479 0.445
0.939 0.882 0.829 0.779 0.731
0.941 0.886 0.834 0.785 0.739
0.703 0.494¢ 0.348 0.244 0.172
0.679 0.461 0.313 0.213 0.144
0.508 0.824 0.748 0.679 0.616
0.904 0.817 0.739 0.668 0.603
0.966 0.934 0.902 0.872 0.842
0.965 0.931 0.898 0.866 0.835
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CHRONOLOGICAL ANALYSIS OF INDIVIDUALLY LINKED DATA
FOR PATIENTS WITH INTRACTABLE DISEASE RECEIVING PUBLIC
FINANCIAL AID FOR TREATMENT

Satomi SHIBAZAKI*, Masaki NAGAT*, Hiroshi FUCHIGAMI?*, Motoko NISHINA¥,
Akiko OHTA*, Takashi KAWAMURA®*, and Yoshiyuki OHNO**

Key words : intractable disease, nationwide survey, patients receiving financial aid for treatment, linked
data

Purpose Nationwide surveys of intractable disease patients receiving public financial 2id for treatment
were pefformed by Research Committee for Epidemiology of Intractable Disease (Ministry of
Health and Welfare, Japan) 4 times in the past, in 1984, 1988, 1992 and 1997. The purpdse of
the present study was to clarify the features of continuance with intractable disease patients

receiving public financial aid for treatment.

Methods Individual information collected by each nationwide survey was linked using the disease, the
residence, the sex, and the birth date. The proportion of intractable disease patients according to
receipt duration, kind of medical insurance, sex and age was calculated with reference to the dis-
ease and an estimation of the receipt persistence rate was calculated for every year. Moreover, in
consideration of variation in the data, average receipt persistence rates over years were also calcu-
lated.

Results According to observation on individual patient’s follow up, the proportion for which financial aid

~ was discontinued within four years was 25% , while 70% continued receiving aid for at least four
years and some 55% for eight or nine years.

The proportion of those who continue receiving support long-term is high about the so-called
autoimmune diseases, such as systemic lupus erythematosus, Behget’s disease, and the aortic syn-
drome. In contrast, with diseases having a poor prognosis, such as fulminant hepatitis, amyloido-
sis, and amyotrophic lateral sclerosis, periods of continuance are short. The proportion needing
long-term continuation is higher in women than in men, especially with diseases which have long
been eligible for support. However, with diseases for which receipt was started recently, there is a
tendency for persistence to be higher in men than in women. ‘

Conclusion With reform of insurance systems, including the medical system for intractable diseases, it is
predicted that receipt continuation will change with alteration of social factors, and it is necessary

to monitor receipt continuation carefully from now on.

* Department of Public Health, Saitama Medical School
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3% Kyoto University Center for Student Health
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