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Abstract
Background: With the striking increase in the number of el-
derly people in Japan, dementia has not only become a
medical but also a social issue. Methods: We studied the
prevalence of dementing disorders in a rural island town of
Japan (Ama-cho), using a door-to-door 2-phase design. Re-
sults: Of the 120 persons screened as having cognitive im-
pairment, 104 people were diagnosed as having dementia.
The prevalence (cases/100 persons aged 65 years and older)
was 11.0 for all types of dementia, 7.0 for Alzheimer's disease,
1.7 for vascular dementia, 0.53 for dementia with Lewy
bodies, 0.74 for Parkinson’s disease dementia, 0.21 for pro-
gressive supranuclear palsy, 0.11 for frontotemporal lobar
degeneration and 0.74 for other dementia. The overall prev-
alence was higher in women for Alzheimer’s disease and
Parkinson’s disease dementia, and in men, for vascular de-
mentia and dementia with Lewy bodies. Conclusion: We
confirmed the overall prevalence of dementia in the elderly
population aged 65 years and older to be 11.0. This finding
is higher compared with previous reports in Japan.

Copyright © 2008 S. Karger AG, Basel

Introduction

Examination of the prevalence of dementia is impor-
tant for health policy planning, especially in developed
countries, where the increase in the number of elderly
peopleis striking. In the past, diagnostic criteria and clas-
sification methods were not well established. Previously,
many epidemiological studies in Japan have focused on
only two major dementia subtypes: Alzheimer’s disease
(AD) and vascular dementia (VD) [1-5]. We investigated
the prevalence of dementing disorders in a rural island
town of Japan using a door-to-door survey focusing on
various subtypes of dementia.

Methods

This study was carried out in the municipality of Ama-cho
(approximately 33.5 km?), a rural island town located 70 km from
Yonago city, in the northwestern part of Japan (fig. 1). In 1904, 7
villages were integrated into Ama-son as a village, and the village
was promoted to Ama-cho as a town in 1968. Three public health
nurses working as permanent care providers had kept detailed
information about the physical and mental health of the entire
town for over 20 years. For about 30 years, board-certificated neu-
rologists visited this town to examine dementia patients with
public health nurses. Before this study, 3 public health nurses re-
ceived repeated lectures regarding dementia and related disorders
from board-certificated neurologists (K-W.-L., K.N). Thus, these
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Ama-cho

Fig. 1. Geographic location of Ama-cho.
Ama-cho is a rural island town located 70
km from Yonago city (circle). The arrow
indicates the direction of OKki, consisting
of 3 townsand 1 village. An expanded map
of Ama-cho is indicated on the left.

public health nurses were well educated and had sufficient knowl-
edge of dementia. To be included in the study, subjects were re-
quired to be living and to be legally residing in the town on the
prevalence day, 1 March 2008. The total population of Ama-cho
in 2008 was 2,430 (1,145 men and 1,285 women). The number of
elderly people aged 65 years and older was 943 (386 men and 557
women), or 38.4% of the total population.

In phase 1 of the study, a brief screening of all people aged 65
years and older was administered by the public health nurses in
town. The screening included an interview with both subjects and
their family that surveyed cognitive changes, psychiatric symp-
toms, personality changes, problem behaviors, activities of daily
living, psychological and medical symptoms. This information
was then compared with the subjects’ medical history which was
offered by the home doctors of the subjects. Those subjects who
were suspected of having cognitive impairment sufficiently se-
vere to impair social or professional life, were selected for phase 2
assessment.

In phase 2 of the study, the subjects who showed cognitive im-
pairment in phase 1 were examined to confirm or exclude the
presence of dementia and to classify the type of dementia. All sub-
jects in phase 2 were examined by board-certificated neurolo-
gists. Assessment of these subjects involved a careful study of
medical history, physical examination, including a drug inven-
tory, a neurological examination, a comprehensive cognitive eval-
uation using the Mini-Mental State Examination [6] and the
Blessed Dementia Score [7], activity of daily life evaluation with
the Barthel Index [8], a psychosocial assessment of the patient’s
environment and routine laboratory tests. The subjects in phase
2 were asked to undergo brain computed tomography (CT) in sev-
eral hospitals for diagnosis, and only a small number of subjects
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performed magnetic resonance images. Dementia was diagnosed
by means of the Diagnostic and Statistical Manual of Mental Dis-
orders, 4th edition revised, criteria [9].

For the patients with dementia, we analyzed the dementing
disease using the following criteria: (1) AD was defined according
to the criteria of the National Institute of Neurological and Com-
munication Disorders Association [10}; (2) VD was defined ac-
cording to the criteria of the National Institute of Neurological
Disorders and Stroke and the Association International pour la
Recherche et 'Enseignement en Neurosciences [11]; (3) dementia
with Lewy bodies (DLB) was defined according to the consensus
guideline for clinical diagnosis of DLB [12]; (4) Parkinson’s dis-
ease dementia (PDD) was defined according to the clinical diag-
nostic criteria for dementia-associated Parkinson’s disease [13];
(5) progressive supranuclear palsy (PSP) was defined according to
the National Institute of Neurological Disorders and the Society
for PSP [14]; (6) frontotemporal lobar degeneration (FTLD) was
defined according to international criteria [15]. We excluded cas-
es of cognitive decline secondary to major depression and other
mental disorders like schizophrenia only if these were proven to
be the main cause for cognitive decline through a psychiatric in-
terview and medical history. Severity of dementia was assessed
according to a functional assessment staging of Alzheimer’s dis-
ease (FAST) [16], as follows: FAST4 = mild, FAST5 = moderate,
and FAST6/7 = severe.

We examined all the subjects directly in phase 2 of the study.
Prevalence and 95% confidence intervals (Cls) were calculated for
all types of dementia and for specific dementing disorders.

Wada-Isoe et al.



Population >64 years old
n=943

A4

Phase 1: screening by public health nurse ——1

Negative Outside of town
n=764 v n=26
Positive
n=120
A/
Phase 2; clinical examination by neurologists
Negative |«
n=16
v
Dementia
n=104
Fig. 2. General design of the door-to-door AD Vb D8 PDD PSP FILD Others
2-phase prevalence survey in Ama-cho. n=66 | n=16 n=3 n=7 n=2 n=1 n=7

The number of subjects involved in each
step is shown.

Results

Figure 2 shows the general design of the door-to-door
2-phase prevalence survey. The study population includ-
ed 943 subjects aged 65 years and older residing in Ama-
cho on the prevalence day. On the prevalence day, 26 sub-
jects (2.8%) were living outside the town.

One hundred and twenty subjects were detected as
having cognitive impairment in phase 1 of the study. A
total of 104 subjects (33 men, 71 women) fulfilled the di-
agnosis criteria of dementia, yielding a prevalence for all
dementia of 11.0 cases/100 persons aged 65 years and old-
er (95% CI 9.0-13.0). The mean age was 81.6 * 7.1 years
(range 69-93) for men and 85.0 * 7.0 years (range 65—
100) for women. Table 1 shows the number and preva-
lence of each dementia subtype. The age-specific preva-
lence of dementia increased exponentially with advanc-
ing age for women. However, for men, the prevalence was

Epidemiology of Dementia in Japan

highest between 70 and 74 years. The prevalence was
higher in women than in men in all ages except between
70 and 74 years. The age-adjusted prevalence for demen-
tia by direct method in those aged 65 years and older
compared with the population structure of Japan in 2004
was estimated to be 8.8 according to the data from this
study.

Of the 104 demented subjects, 66 (63.5%) were diag-
nosed with AD (12 men, 54 women), 16 (15.4%) with VD
(7 men, 9 women), 5 (4.8%) with DLB (3 men, 2 women),
7 (6.7%) with PDD (2 men, 5 womeny), 2 (1.9%) with PSP
(2 men), and 1 (0.96%) with FTLD (1 man). Seven (6.7%)
were diagnosed with mixed (1 man) or other dementia
not classifiable (5 men, 1 woman). The overall prevalence
was 7.0 (95% CI 5.4-8.6) for AD and 1.7 (95% CI 0.87-2.5)
for VD. The prevalence of AD was 3 times higher in wom-
en than in men, while that of VD was higher in men than
in women. The AD/VD ratio was 9.0 in women and 1.7
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Table 1. Age- and sex-specific prevalence of dementia

Population  All types‘ AD VD DLB PDD PSP FILD Others
t fisk - . . - - - - -
- cases preva- . cases  preva- cases preva-  cases preva- . cases preva- . cases preva- - cases preva-  cases  preva-
lence lence lence lence Tence lence lence ‘ lence
Both sexes
65-69 years 178 2 11 - - 1 056 - - 1 05 - - - - - -
70-74 years 206 10 49 4 19 4 19 - - - - - - 1 049 1 049
75-79 years 226 19 84 10 44 4 18 1 044 1 044 - - - - 3 1.3
80-84 years 161 2 137 16 99 2 12 1 062 - - 2 12 - - 1 062
85-89years 114 27 237 18 158 1 08 3 26 4 35 - - - - 1 088
90- years 58 24 414 18 310 4 69 - - 1 172 - - - - 1 17
Total 943 104 110 66 70 16 17 5 053 7 074 2 021 1 011 7 074
Men
65-69 years 87 1 1.2 - - - - - - 1 1.2 - - ~ - - -
70-74 years 90 6 67 2 22 2 22 - - - - - - 1 1.1 1 1.1
75-79 years 99 8 8l 2 20 2 20 1 1.0 - - - - - - 3 30
80-84 years 52 6 115 2 38 2 38 - - - - 2 39 - - - -
85-89 years 43 7 163 2 47 1 23 2 47 1 23 - - - - 1 23
90- years 15 5 333 4 267 - - - - - - - - - - 1 6.7
Total 386 33 85 12 31 7 18 3 078 2 052 2 052 1 026 6 16
Women
65-69 years 91 11l - - 1 L1 - - - - - - - - - -
70-74years 116 4 34 2 1.7 2 17 - - - - - - - - - -
75-79 years 127 11 87 s 63 2 16 - - 1 079 - - - - - -
80-84 years 109 16 147 14 128 - - 1 092 - - - - - - 0.92
85-89 years 71 20 282 16 225 - - 1 1.4 3 42 - - - - - -
90- years 43 19 442 14 326 4 93 - - 1 23 - - - - - -
Total 557 71 127 54 97 9 16 2 03 5 090 - - - - 1 018
Prevalence = cases/100.
in men. The prevalence was 0.53 (95% CI 0.07-0.99) for
DLB and 0.74 (95% CI 0.19-1.3) for PDD. The AD/DLB
% W Severe Moderate [ Mild ratio in both sexes was 13.2. The severity of dementia ac-
AR B B B cording to FAST is shown in figure 3. Fifty-four (52.0%
y
were at the mild stage, 12 (11.5%) at the moderate stage,
Gl B B B and 38 (36.5%) were at the severe stage. In AD, most sub-
jects were at the mild stage; however, in VD, most subjects
GRS B B il were at the severe stage. Fifty-four (52%) were living in
their home and 50 (48%) were living in a nursing home
404 | .l | in town.
20 o TR PN e N BT
Discussion

AD vD PDD

FTLD Other

Total DLB PSP

Fig. 3. Severity of subtypes of dementia.
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We investigated the prevalence of dementia in an iso-
lated rural island community in western Japan. We se-
lected this town for the following reasons: (1) the public
health nurses working as the sole permanent care provid-
ers have been keeping detailed information about the
physical and mental health of the entire town for over 20
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years; (2) active collaboration was offered by family doc-
tors in the town; (3) this town is a rural island with a
stable population, and only a few demented subjects move
to nursing homes in other areas.

Our study showed that the prevalence of all types of
dementia in the elderly population aged 65 years and old-
er was 11.0 in a rural community in Japan. This finding
is higher than that of previous Japanese reports showing
a prevalence of 3.8-8.5 [3-5, 17-19]. There are some pos-
sible reasons for the higher prevalence of dementia found
in our study. The first is the relatively higher proportion
of subjects in the population aged 65 years and older in
the town studied. Second, we surveyed all the demented
subjects including those instituted in the nursing home
in town, where severely demented subjects are living.
Thus, our study indicated a relatively higher prevalence
of subjects with severe dementia. Third, we achieved a
very high response rate in this survey, due to the out-
standing contribution of the public health nurses.

In agreement with recent epidemiological studies in
Japan, our study showed that AD is the most common
and VD is the second most common subtype of dementia
amongst all types of dementia in elderly people [3-5,17,
19]. We also examined the prevalence of subtypes of de-
mentia other than AD and VD. The prevalence was 0.53
for DLB in our study. Some epidemiologic data on DLB
are available from a community-based survey. The prev-
alence of DLB in the general population is reported to be
from 0 to 5 [20]. Yamada et al. [17] reported that the prev-
alence of DLB in Japan among subjects aged 65 years and
older was 0.1. Yokota et al. [21] reported the AD/DLB ra-
tio to be 12.9 in their study based on a hospital memory
clinic in Japan. The AD/DLB ratio in our study was 13.2,
which was consistent with their study. We also examined
the prevalence of PDD in the same community. Although
several studies found a prevalence of DLB or PDD, few
have reported a simultaneous prevalence in a communi-
ty. DLB and PDD share many pathological and clinical
features [22]. The time course of the symptoms and pre-
senting features primarily differentiate these disorders.
In this study, the 1-year rule between the onset of demen-
tiaand parkinsonism was adapted to distinguish between
DLB and PDD. The PDD patients were reliably diagnosed
amongst PD patients who had been diagnosed by the UK
PD Brain Bank clinical diagnostic criteria [23]. In our
study, the prevalence of PDD was 0.74, which was higher
than that of DLB. After a systematic review, Arsland et al.
(24] reported a 0.2-0.5 prevalence of PDD in the general
population. Our results appear to be consistent with this
finding.

Epidemiology of Dementia in Japan

Only 1 subject was diagnosed as having FTLD in our
study. A high frequency of FTLD patients has been re-
ported amongst subjects aged <65 years, but not in sub-
jects aged 65 years and older in Western countries [25,
26]. After their hospital-based study in Japan, Yokota et
al. [21] reported that FTLD was the second most common
neurodegenerative dementia following AD amongst
those with early-onset dementia, but it was very rare
amongst late-onset patients. Among 3,715 subjects >65
years of age, Yamada et al. [17] found that none were di-
agnosed with FTLD, and Tkeda et al. [18] reported only 2
subjects with FTLD among 1,438 subjects aged >64 years
in their community-based study in Japan. Our data are
consistent with these community-based studies. There is
alack of valid and reliable methods for screening the core
clinical features by which FTLD is usually identified, so
FTLD can be difficult to diagnose in the community.

This study is a door-to-door, 2-phase design based on
phase 1 screening by highly educated public health nurs-
es and on phase 2 diagnosis by a neurologist. Some limi-
tations of this study have to be considered. One impor-
tant limitation was the relatively small size of the popula-
tion surveyed, and our estimations of subtypes of
dementia are based on a small number of cases. Second,
we mainly evaluated brain imaging of the subjects by CT
scan; however, magnetic resonance imaging detects ab-
normal findings more sensitively than CT. Third, al-
though all diagnoses in this study were made according
to the most recent clinical diagnostic criteria, no patients
were neuropathologically diagnosed with subtypes of de-
mentia.

In conclusion, we showed the prevalence of dementia
in the elderly population aged 65 years and older in a ru-
ral area in Japan to be 11.0 cases/100 population, which is
higher than that found by previous epidemiological stud-
ies in Japan.
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Abstract

Background/Aim: To determine the prevalence and inci-
dence of Parkinson’s disease (PD) and compare them with
results from our previous studies. Methods: We examined
epidemiological characteristics of PD patients using a ser-
vice-based study in Yonago City, and a door-to-door study
in Daisen Town. The prevalence days were April 1, 2004 in
Yonago, and April 1, 2003 in Daisen. Results: In Yonago, we
identified 254 PD patients. The crude prevalence was 180.3
(95% Cl, 158.1-202.4) per 100,000 population. The adjusted
prevalence was 145.8 (95% Cl, 145.2-146.5) in 1980, 147.0
(95% Cl, 146.3~147.6) in 1992, and 166.8 (95% Cl, 166.1-167.5)
in 2004, when calculated using the Japanese population in
2004. The crude incidence was 18.4 (95% Cl, 11.3-25.5) per
100,000 population per year. The crude incidence in 1980
was 10.2 (95% Cl, 4.6-15.8), and the adjusted incidence was
9.8 (95% Cl, 4.3-15.3} in 1992, and 10.3 (95% Cl, 4.7-15.9)
in 2004, when calculated using the population in Yonago
in 1980. In Daisen, there were 21 PD patients. The crude prev-
alence was 306.6 (95% Cl, 175.7-437.6) and the adjusted
prevalence was 192.6 (95% Cl, 191.9-193.8). Conclusions:

The prevalence of PD had increased, primarily because the
population had aged. Differences in prevalence between
these adjacent areas may have resulted from differences in
the methods of investigation.  Copyright © 2009 5. Karger AG, Base!

Introduction

Parkinson’s disease (PD) is one of the most common
neurodegenerative disorders. In 1980 and 1992, we per-
formed epidemiological studies of PD in Yonago City in
Japan [1, 2], but there have been few long-term studies of
this kind in the same areas. In addition, the prevalence of
PD as determined by door-to-door studies may be great-
er than by other approaches such as service-based studies
[3]. We therefore wanted to extend our previous studies
longitudinally, using the same methods and diagnostic
criteria to determine the prevalence and incidence of PD.
Since PD has an insidious onset and slow progression, a
clinical diagnosis is especially difficult in the early stages
of the disease. We therefore performed the investigation
twice. We also attempted to determine why patients di-
agnosed in the second investigation had escaped notice
during the first investigation. Furthermore, we intended
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Table 1. Population and number of patients in Yonago and Daisen

Age Yonago
men women total
population cases prevalence population  cases prevalence population  cases prevalénce
0-39 32,412 - - 32,128 - - 64,540 - -
40-44 4,022 1 24.9 4,262 1 235 8,284 2 24.1
45-49 4,332 - - 4,365 - - 8,697 - -
50-54 4,936 2 40.5 5,187 4 77.1 10,123 6 59.3
55-59 5,212 3 57.6 5,477 4 73.0 10,689 7 65.5
60-64 4,296 8 186.2 4,742 14 295.2 9,038 22 2434
65-69 3,584 7 195.3 4,186 16 382.2 7,770 23 296.0
70-74 3,219 17 528.1 4,072 24 589.4 7,291 41 562.3
75-79 2,530 27 1,067.2 3,835 53 1,382.0 6,365 80 1,256.9
80-84 1,346 12 891.5 2,811 28 996.1 4,157 40 962.2
85-89 586 6 1,023.9 1,559 15 962.2 2,145 21 979.0
90+ 310 3 967.7 1,067 9 843.5 1,377 12 871.5
Age unknown 279 156 435
67,064 86 128.2 73,847 168 227.5 140,911 254 180.3
Prevalence was defined as the number of PD patients per 100,000 population. — = There were no cases for the age and sex groups.

to compare the results to those from our studies in the
neighboring area, Daisen Town, in which we used differ-
ent methods of investigation. We also used data collected
door-to-door to determine the prevalence of PD, and we
analyzed differences in results obtained with the differ-
ent methods of the PD survey.

Methods

Service-Based Study in Yonago

‘We conducted a service-based study of PD in Yonago, a city in
western Japan. During 1980, and from 1992 through 2004, the
population increased, from 126,097 at the end of 1980, to 132,315
in 1992, and to 140,911 in 2004. Concurrently, the proportion of
those over 65 years of age increased from 10.3% at the end of 1980
t013.9%1in 1992, and 20.7% in 2004. Since 1980, the migration rate
had been stable, ranging from 9.2 to 11.0%. There were 12 general
hospitals, 118 clinics, 8 geriatric health service facilities, and in
addition, the University Hospital to serve as a neurological center.
From January to October 2005, and from August 2006 to Septem-
ber 2007, we examined PD patients using the same method as in
our previous studies [1, 2]. We recorded the patients’ age, age at
onset, duration and severity of disease, and complications.

Door-to-Door Study in Daisen

Daisen is located near Yonago. During the previous 12 years,
the population decreased from 7,685 in 1991 to 6,849 in 2003,
and the proportion of those over 65 years of age increased from
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21.5 to 28.0%. We sent questionnaires to all inhabitants over 20
years of age to screen for those who showed symptoms sugges-
tive of parkinsonism. We also conducted searches of patient
documentation, including population stroke screening records,
records for long-term care insurance, records of bedridden pa-
tients, and intractable disease surveys performed by commu-
nity health nurses. Volunteer health officers in each small com-
munity were also interviewed to determine whether they knew
of any individuals with parkinsonism in their communities. To
confirm the diagnosis of PD, neurologists met with the candi-
dates and their family members, at home or in official daycare
centers.

Data Analysis

Diagnoses of PD were based on the UK Parkinson’s Disease
Saciety Brain Bank clinical diagnostic criteria [4]. Disease sever-
ity was described according to the Hoehn and Yahr (H&Y) scale
score [5]. Prevalence was defined as the number of PD patients per
100,000 people living in Yonago on April 1, 2004, and in Daisen
on April 1, 2003. The crude incidence of PD was defined as the
number of new PD cases per 100,000 per year, and was deter-
mined as the average for the period from 2000 to 2004 in Yonago.
To determine the age- and sex-adjusted prevalence, we used the
Japanese population in 2004, and for the age- and sex-adjusted
incidence, we used the population of Yonago in 1980.

The mean values for the two groups were analyzed using the
Mann-Whitney U test. The mean values for three groups were
analyzed using the one-way analysis of variance with a post hoc
comparison: Tukey-Kramer test. The difference of the prevalence
was evaluated using Fisher’s exact test for 10-year intervals up to
over 80 years of age. Differences in severity were analyzed using
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Daisen Japan in 2004 (thousand persons)
men women total men women total
population cases prevalence  population cases prevalence  population cases prevalence  population population  population
1,316 - - 1,245 - - 2,561 - - 30,289 29,166 59,455
187 - - 183 - - 370 - - 3,976 3,933 7,909
228 - - 219 - - 447 - - 3,936 3,918 7,854
31 - - 306 - - 617 - - 4,633 4,667 9,300
279 - - 245 - - 524 - - 4,762 4,878 9,640
211 - - 202 - - 413 - - 4,193 4,459 8,652
192 - - 250 1 400.0 442 1 226.2 3,484 3,859 7,344
212 3 1,415.1 258 3 1,162.8 470 6 1,276.6 2,951 3,515 6,465
176 2 1,136.4 272 2 7353 448 4 §92.9 2,168 2,930 5,098
88 - - 206 4 1,941.8 294 4 1,360.5 1,130 2,105 3,235
49 1 2,040.8 123 4 3,252.0 172 5 2,907.0 526 1,193 1,718
23 - - 68 1 1,470.6 91 1 1,098.9 247 769 1,016
3,272 6 183.4 3,577 15 4194 6,849 21 306.6 62,295 65,392 127,687
Table 2. Comparison of the two :
investigations Yonago , ~ Daisen
Istinvestigation  2nd investigation  total
Patients 220 34 254 21
Age, years 753%9.6 729+73 75.0%93 79.0%£7.0
Age at onset, years 68.6£10.7 68.9+7.4 68.7+£103 722%77
Duration of illness, years 6.5+54 34411 6.1+5.3 6.7%6.0
H&Y scale score 33%x1.0 29+1.0! 33x1.0 3.8+0.9°

! Significant difference relative to the 1st investigation.
2 Significant difference relative to results in Yonago (total).

Fisher’s exact test. p < 0.05 was considered statistically signifi-
cant. We used the Statistical Package for the Social Sciences v. 15.0
(SPSS, Chicago, 111., USA).

These studies were approved by the Ethical Review Board of
the Tottori University Faculty of Medicine.

Results

Service-Based Study in Yonago

One hundred and seven (77.0%) medical institutions
responded in the first investigation and 136 (97.8%) med-
ical institutions responded in the second investigation,

Prevalence and Incidence of Parkinson’s
Disease in Japan

which provided us with 254 patients with PD (table 1). Of
the 241 patients in the first investigation diagnosed with
PD, 21 patients (8.7%) became ineligible in the second in-
vestigation by the clinical diagnostic criteria. Thirty-four
of the 254 patients (13.4%) were newly diagnosed in the
second investigation. The H&Y scale score and mean du-
ration of illness were significantly lower in the second
investigation (table 2), and the patients had generally re-
ceived diagnoses of different disorders at the first inves-
tigation or had shown milder motor deterioration and
mild symptoms (table 3). Table 2 summarizes the charac-
teristics of the PD patients. There were no significant
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Table 3. Summary of the 2nd investigation

Cases

pum—

DO W,

Different diagnosis at the 1st investigation
Essential tremor
Other movement disabilities!
Parkinson syndrome?
Predominant tremor with little motor deterioration
Extremely early stage at the 1st investigation
Previously diagnosed®
Accidental®
Limited follow-up information

Total

W
SN

1 Such as paralysis by cerebralinfarction, osteoarthritis, spinal
canal stenosis, and thyropathy.

2Including vascular, progressive supranuclear palsy, and
drug-induced.

3 They did not have continual checkups at a medical institu-
tion because their motor disorders were mild.

4 They were incidentally diagnosed after hospitalization for a
thigh bone or collum femoris fracture.

gender differences in the patients’ mean age (men, 74.1 *
9.3 years; women, 75.5 £ 9.3 years), mean age at onset
(men, 68.0 * 10.4 years; women, 69.0 * 10.3 years), du-
ration of illness (data not shown) or H&Y scale score
(men, 3.3 * 1.1; women, 3.3 £ 0.9). There were 3.6%
(men, 4.6%; women, 3.0%) of patients with an H&Y scale
score of stage I, 15.5% (men, 19.8%; women, 13.3%) in
stage 11, 41.4% (men, 36.0%; women, 44.3%) in stage III,
27.5% (men, 23.3%; women, 29.7%) in stage IV, and 12.0%
(men, 16.3%; women, 9.7%) in stage V. The men and
women did not differ significantly in rates of progression.
The patients’ mean age and the mean age at onset deter-
mined in 2004 were significantly increased compared
with the values for 1980 and 1992 [1, 2]. There was no sig-
nificant difference in duration of illness in 2004 as com-
pared with 1992.

The crude prevalence was 180.3 (95% CI, 158.1-202.4),
with 128.2 for men (95% CI, 101.2-155.3) and 227.5 for
women (95% CI, 193.1-261.9), in 2004. The prevalence for
those over 65 years of age was 745.6 (95% CI, 646.8-844.4),
There were significant gender differences among patients
50-79 years of age. Figure 1 shows the shifting of the
crude prevalence over the three studies. The prevalence
for patients over 80 years of age was significantly higher
in 2004 than in 1980 and 1992. The age- and sex-adjusted
prevalence was 166.8 (95% CI, 166.1-167.5) in 2004. In
1992, the crude prevalence was 117.9 (95% CI, 99.4-136.4),
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Fig. 1. Comparison of age-specific prevalence of PD. The crude
prevalence tended to decrease in those less than 50 years of age,
and to increase in those greater than 70 years of age.

and the age- and sex-adjusted prevalence was 147.0 (95%
CI, 146.3~147.6). In 1980, the crude prevalence was 80.6
(95% CI, 64.9-96.3), and the age- and sex-adjusted preva-
lence was 145.8 (95% CI, 145.2-146.5). Thus, the crude
prevalence in 2004 increased when compared with those
in 1980 and 1992. Furthermore, the age- and sex-adjusted
prevalence in 2004 was also significantly increased
(fig. 2a).

In 2004, the crude incidence was 18.4 (95% CI, 11.3~
25.5) with 13.8 for men (95% CI, 4.9-22.7) and 22.6 for
women (95% CI, 11.8-33.5), and the age- and sex-ad-
justed incidence was 10.3 (95% CI, 4.7-15.9).In 1992, the
crude incidence was 15.0 (95% CI, 8.4-21.6), and the
age- and sex-adjusted incidence was 9.8 (95% CI, 4.3~
15.3). In 1980, the crude incidence was 10.2 (95% CI,
4.6-15.8) (fig. 2b). The crude incidence increased in
2004, although the age- and sex-adjusted incidence did
not change.

Door-to-Door Study in Daisen

Of the 5,828 eligible subjects in the door-to-door study
performed in Daisen, 4,765 (81.8%) completed the ques-
tionnaire, and 21 patients with PD were found (tables 1,
2). Two patients (9.5%) refused medical treatment, be-
cause visiting the hospital would have been difficult as a
result of advanced age. There were no significant gender
differences in mean age (men, 76.0 * 5.7, women, 80.1 £
7.4), mean age at onset (men, 70.1 * 5.3; women, 72.7 £
8.7), duration of illness, or H&Y scale score (date not
shown).

In 2003, the crude prevalence was 306.6 (95%Cl, 175.7-
437.6), with 183.4 for men (95% CI, 36.8-330.0) and 419.4
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Fig.2. Comparison of prevalence and inci- 3
dence of PD. a The age- and sex-adjusted £
prevalence was significantly increased =

(adjusted to the Japanese population in
2004). b The age- and sex-adjusted inci-
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population of Yonago in 1980).

for women (95% CI, 207.6-631.1). The prevalence for
those over 65 years of age was 1,095.5 (95% CI, 629.5-
1,561.4). The age- and sex-adjusted prevalence was 192.6
(95% CI, 191.9-193.8).

Discussion

This is the first study to investigate changes in the

prevalence and incidence of PD in a specific area of Japan
over the course of 25 years. In Yonago, we found a higher
crude prevalence and incidence in this study than in our
previous studies [1, 2]. One factor that contributed to the
increase in crude prevalence was the aging of the popula-
tion, which has been shown to be significant throughout
Japan, and is reflected in the data for Yonago [6]. Others
have also reported a higher prevalence of PD in the el-
derly [7-12]. In this study, the overall numbers and prev-
alence estimates of PD increased with age, confirming a
role for the demographic shift. The age- and sex-adjusted
prevalence was also significantly increased compared
with our previous studies (1, 2]. Although the migration
rate may affect prevalence figures, it had not changed
during one quarter of a century in Yonago. Consequent-
ly, several other factors should be considered in our study.
First, the crude prevalence was increased in elderly pa-
tients, which may indicate increasing willingness among
them to consult physicians for symptoms that were previ-
ously regarded as a normal part of aging. Second, the op-
portunity for patients to be examined by a neurologist
may have increased. The number of neurological special-

Prevalence and Incidence of Parkinson’s
Disease in Japan

ists certified by the Japanese Society of Neurology grew
from 14 in 1992 to 27 in 2004, and the increased aware-
ness of PD among personal physicians, through partici-
pation in our studies, may have caused them to refer pa-
tients with parkinsonism more swiftly. Third, long-term
care insurance was introduced in Japan in 2000, and el-
derly patients were required to undergo checkups at med-
ical institutions in order to qualify. The environmental
risk factors related to PD, including exposure to pesti-
cides and herbicides, were reported [13-15]. In Yonago,
the population that works in agriculture had decreased
but whether the proportion of that population exposed to
pesticides and herbicides had also decreased isnotknown.
The contribution of these environmental factors to the
observed increases in prevalence remains inconclusive,
The age- and sex-adjusted prevalence may have increased
as the number of consultations increased.

We found a consistently higher prevalence of PD in
women than in men across almost all age groups, which is
consistent with other reports in Japan [1, 2, 16, 17]. Haax-
ma et al. [18] reported that women with PD have a more
benign phenotype, and that symptoms may develop more
slowly in women because of higher striate dopaminelevels,
possibly related to estrogen activity. The women prepon-
derance of PD in Japan may therefore reflect a slower rate
of progression than in men. Although a significant gender
difference in severity did not appear at any point in our
study, we did report the slow progression of PD for women
in the same area [19]. Differences in the men:women ratio
between Japan and Europe may represent genetic and en-
vironmental factors that modify the risk.
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