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Figure 3. Comparison of the plasma levels of AB40 and AB42, and the AB40/42 ratio. The differences in the relative amounts of AB40 (A) and AB42 (B), and
the AB40/42 ratio (C) were compared between LOAD patients and controls by means of Mann—Whitney’s U-test within different gender groups. (D, E, F)
Correlation between the AB40/42 ratio, an associated SNP on CTNNA3, and the diagnosis (LOAD or control). Using log-transformed AB40/42 ratio values,
two-way ANOVA tests were performed after Bartlett’s test for the homogeneity of variances and the KS normality test. The results for SNP rs713250 are pre-
sented here as being representative of the seven associated SNPs identified in this study. The horizontal line ihside each box denotes the median value. The box
extends from the 25th and 75th percentiles. The error bars extend down to the lowest value and up to the highest. Genotypes CC, CT and TT represent major-
allele homozygotes, .heterozygotes and minor-allele homozygotes, respectively. ’
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region including the four SNPs, different LD block structures
were observed in Japanese and CEPH subjects (Fig. 2B and
Supplementary Material, Fig. S2). As one of the reasons why
reproducible association could not be detected for these four
SNPs, we mainly consider that an ethnic difference may exist.

High-level gene expression of CTNNA3 is detected predo-
minantly in heart and testis, and low-level expression in
several tissues including brain (29). Coimmunoprecipitation
analysis revealed that CTNNA3 binds directly to B-catenin
in both a human cell line transfected with CTNNA3 cDNA,
and heart and testis tissue extracts of mouse (30). -Catenin
forms a complex with presenilin 1 (PSEN1) (31,39,40),
mutations of which cause familial cases of early-onset AD
(EOAD) [Alzheimer Disease & Frontotemporal Dementia
Mutation Database (AD&FTDMDB), http://www.molgen.ua.
ac.be/ADMutations/]. The expression level of B-catenin is
reduced in the brains of EOAD patients with PSENI mutations
(31). Intracellular trafficking of B-catenin is affected in human
cells bearing PSENI mutations (41), resulting in sustained loss
of Wnt/B-catenin signal transduction, which is probably fol-
lowed by the onset and development of AD (42,43). Although,
at present, there is no direct evidence suggesting that
CTNNA3 interacts with PSENI, it is assumed that their
genetic polymorphisms or combinations in CTNNA3 may
have a negative influence on the Wnt/B-catenin signaling
pathway, leading to potential involvement in the pathogenesis
of AD. In this study, it was clarified that seven intronic SNPs
on CTNNA3 were significantly and reproducibly associated
with sporadic female cases of LOAD without the APOE-e4
allele. Intronic variants are considered to have the potential
to directly affect gene-expression levels in some cases (44);
therefore, we performed quantitative real-time RT-PCR
analysis of CTNNA3 using the postmortem brains of 19
neuropathologically-confirmed LOAD cases and 22 control
ones. Two-way ANOVA revealed that there was no statisti-
cally significant interaction between the CTNNA3 expression
level, the associated SNPs identified here and the diagnosis
(data not shown). Additionally, although a genotype-
dependent transition effect on the plasma APB42 level was
observed for intronic SNP rs7070570 by Ertekin-Taner et al.
(32), it was found that none of these SNPs influence the
plasma levels of AR peptides (Fig. 3D-F).

However, interestingly, by means of a search of a public
genome database, the Database of Genomic Variants (http://
projects.tcag.ca/variation/), we discovered that there is copy
number variation (CNV) (45) in the genomic region compris-
ing the seven associated SNPs on CTNNA3: variation ID 3807
at Locus 2128, which was detected in a Japanese subject (ID,
NA18973) (Fig. 2A). CNV, i.e. deletion, insertion and dupli-
cation with >1 kb in length of the genomic sequence (46),
rather than SNP could cause phenotypic diversity and
complex diseases in humans by altering the gene dose or
disrupting the coding or regulatory sequences of genes, and
may account for the LOAD susceptibility. Regarding our
LOAD subjects, we did not examine the presence or absence
of CNV within CTNNA3. Therefore, in a further study, it is
very important to determine whether or not CNV in
CTNNA3 is associated with LOAD.

Recently, in LOAD families, notable evidence was obtained
suggesting a maternal parent-of-origin effect on chromosome

10q between microsatellite markers D10S1233 (44.05 Mb)
and DI10S1225 (64.43 Mb) with a non-parametric LOD
score >1.0: the highest LOD score of 3.73 was seen for micro- -
satellite marker D10S1221 (57.20 Mb) (27,28). Moreover, it
was found that CTNNA3 is subject to genomic imprinting
with cell-type specificity in placental tissues: biallelic and
monoallelic (maternal-allele) expression is observed in extra-
villus and villus trophoblasts, respectively (47). Mouse
Ctna3 (Clone ID 4933408A16 on FANTOM2), orthologous
to human CTNNA3, has been deposited as a maternal imprint-

ing gene on chromosome 10 in the Expression-based Imprint

Candidate Organizer DataBase (48; EICO DB, http://
fantom2.gsc.riken.jp/EICODB/imprinting/),  provided by
RIKEN (Japan). These findings led us to examine whether
or not CTNNA3 shows allele-specific expression caused by a
molecular mechanism such as genomic imprinting in the
brain. We conducted real-time RT-PCR analysis with
allele-specific amplification using postmortem human brains
heterozygous for non-synonymous SNP rs4548513 in exon
13 [LOAD, 7 (female:male = 3:4); control, 8 (female:
male = 3:5)]. Unexpectedly, biallelic expression was detected
in brain tissues, and there was no significant difference
between LOAD patients and control subjects in the expression
level of CTNNA3 (data not shown). Since as in placental
tissues, as described above, it is possible that cell-type depen-
dent imprinting for CTNNA3 may occur in the brain, further
expression analysis should be carefully carried out using
homogeneous populations of specific cells from brain
tissues. Now genome-wide prediction and the discovery of
imprinted genes have progressed (49,50), and 600 (2.5%) of
23 788 annotated autosomal genes have been found to be
potentially imprinted in the mouse genome by computational
estimation: 384 (64%) of these candidate-imprinted genes
show maternal-allele expression (50). It is expected that
failure of imprinted gene expression in the human brain may
lead to cognition and behavior defects such as Alzheimer’s
disease, schizophrenia, the bipolar affective disorder and epi-
lepsy (51—53). Therefore, it is important and interesting to
actively examine imprinted genes present in the genetic
linkage region of LOAD.

MATERIALS AND METHODS
Subjects

The Japanese Genetic Study Consortium for AD (JGSCAD)
was organized in 2000, and blood samples were collected to
survey risk genes for LOAD by means of a genome-wide
association study. All individuals included in this study were
Japanese. Probable AD cases met the criteria of the National
Institute of Neurological and Communicative Disorders and
Stroke-Alzheimer’s Disease and Related Disorders. Control
subjects who had no signs of dementia and lived in an unassisted
manner in the local community were also recruited. Age at onset
(AAOQ) is here defined as the age at which the family and/or
individuals first noted cognitive problems during work or
in daily activities. The Mini-Mental State Examination
(MMSE), and Clinical Dementia Rating and/or the Function
Assessment Staging were used for the evaluation of cognitive
impairment: MMSE was used for almost every subject.



The basic demographics of the LOAD patients and non-
demented control subjects are presented in Table 1. A total
of 3192 subjects comprising 1526 LOAD patients [female,
1103 (72.3%); male, 423 (27.7%)] and 1666 controls
[female, 998 (59.9%); male, 668 (40.1%)], which is referred
to as overall sample set All in this study, were used to discover
gender-related loci associated with LOAD on chromosome
10q: information on these subjects was also presented in our
recent paper, Kuwano ez al. (26). The mean AAO + standard
deviation (SD) in the 1526 LOAD patients was 73.5 + 6.6
(range 60-93). The mean age at examination (AAE) + SD
of the control subjects was 73.1 + 7.8 (range 60—96). There
was no significant difference between AAO in LOAD patients
and AAE in control subjects with the unpaired Student’s #-test
(P-value = 0.1239). The mean MMSE score in the 1526
LOAD patients was 16.5 (SD 7.0), which was significantly
lower (P-value with unpaired Student’s #-test <0.0001) than
that in the 1666 controls (mean + SD 28.0 + 1.8). The
numbers (frequency) of APOE-£2*2, £2*3, £2*4, £3*3, £3*4
and €4*4 in the 1526 LOAD subjects were 1 (0.07%), 49
(3:21%), 17 (1.11%), 699 (45.81%), 613 (40.17%) and 147
(9.63%), and those in the 1666 control subjects were 3
(0.18%), 132 (7.92%), 15 (0.90%), 1243 (74.61%), 256
(15.37%) and 17 (1.02%). The allelic distribution of APOE
was significantly different between LOAD patients (2, 68;
€3, 2060; &4, 924) and control sub_]ects (g2, 153; 3, 2874;
&4, 305), as expected (P-value with x° test using a 2x 3 con-
tingency table, <0.0001).

The present study was approved by the Institutional Review
Board of Niigata University and by all participating institutes.
Informed consent was obtained from all controls and appropri-
ate proxies for patients, and all samples were anonymously
analyzed for genotyping.

SNPs and genotyping

SNP information was obtained from five open databases: NCBI
dbSNP  (Build 125, http://www.ncbi.nlm.nih.gov/SNP/),
UCSC Genome Bioinformatics (http://genome.ucsc.edw/),
International HapMap Project (Rel#20/phasell on NCBI
Build 35.1 assembly and dbSNP Build 125, http:/www.
hapmap.org/index.html), Ensemble Human (Version 37 on
NCBI Build 35.1, http://www.ensembl.org/Homo_sapiens/)
and Celera myScience (Version R27 g on NCBI Build 35.1,
http: //myscience appliedbiosystems.com/). We selected 1322
SNPs in the region from 60 to 107 Mb on chromosome 10g;
mean intermarker distance + SD, 34.9 + 87.4 kb; 95% CI,
30.2-39.6 kb. The information on all SNPs, including rs or
Celera IDs and genomic positions on NCBI build 35.1, used
here was presented in detail elsewhere (26). These SNPs con-
sisted of 29 missense mutations, 27 silent mutations, 6 SNPs in
the 5-UTR, 29 SNPs in the 3’-UTR, 921 SNPs in introns, 282
SNPs in intergenic regions and 28 SNPs in four loci shared by
two different genes (CTNNA3/LRRTM3, CDH23/Cl10orf54,
C100rf55/PLAU and PGAMI/EXOSCI). Among the 1322
SNPs, 28 SNPs could not be genotyped. To examine deviation
from HWE of 1294 SNPs, exact tests (details given under Stat-
istical analysis) were performed with both 363 LOAD patients
and 337 control subjects (carrying APOE-£3*3 in the explora-
tory sample set, as shown in Table 1). We used 1140 SNPs
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that were shown to be actually polymorphic in the Japanese
population and showed P-values >0.05 with the exact tests;
mean intermarker distance + SD, 40.5 + 96.7 kb; 95% ClI,
34.9-46.1 kb.

Genomic DNA was extracted from peripheral blood with a
QIAamp DNA Blood Maxi Kit (Qiagen, Duseldorf, Germany)
and examined fluorometrically with a PicoGreen dsDNA
quantification kit (Molecular Probes, California, USA). SNP
genotyping of individual samples was performed with an
ABI PRISM 7900HT instrument using TagMan technology,
and TagMan SNP Genotyping Assays were purchased from
Applied Biosystems (California, USA).

Case—control study

To discover gender-related genetic loci on chromosome 10q
(60~107 Mb on NCBI bulld 35.1), allelic association was
assessed by means of the x test based on a 2x 2 contingency
table in comparison with allele frequencies in LOAD patients
and control subjects within different gender groups. For
screening, two independent sample sets, Exploratory and Vali-
dation, comprising case—control subjects with APOE-e3*3
were first used after being stratified as to gender (Table 1).
Sample set Exploratory comprising 363  LOAD patients and
337 control subjects was genotyped (26), and SNPs showing
significant association (allelic P-value <0.01) were then
subjected to further examination using another sample set,
Validation, comprising 336 LOAD patients and 372 control
subjects. Multistage, including two-stage, genotyping designs
for large-scale association surveys have been proved to be
practically as well as theoretically effective for identifying
common genetic variants that predispose to human disease
(54-58). Therefore, we considered that replication in both
the Exploratory and Validation sample sets implicates an
association of particular SNPs with LOAD.

Subsequently, for stratified analysis we increased the
number of subjects and constructed an overall sample set,
All. Furthermore, to construct three sub-sample sets, overall
sample set All was stratified as to the APOE carrier status:
Negative-e4, APOE-g 2*2, 2*3 and 3*3; £3*3, APOE-g 3*3;
Positive-e4, APOE-e 2*4, 3*4 and 4*4 (Table 1). The
sample numbers for LOAD patients and controls in All,
Negative-g4, £3*3 and Positive-e4 were 1526 and 1666, 749
and 1378, 699 and 1243, and 777 and 288 respectively.
These four sample sets were used for the x? test after being
sub-grouped as to gender.

Case—control haplotype analysis with significant SNPs was
also performed using the following sample sets: All,
Negative-e4, £3*3 and Positive-e4. These four sample sets
were used after being stratified as to gender.

AB40 and AP42 quantification

For AB40 and AB42 quantification, 603 subjects consisting of
456 LOAD patients (female, 332; male, 124) and 147 control
subjects (female, 95; male, 52) were used. They are included
in the All set. The sandwich enzyme-linked immunosorbent
assay (59-61) was used to specifically quantify whole
plasma AP species. The standardization, sensitivity and speci-
ficity of the method were described in a previous paper (61).
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Briefly, microplates (Immunoplate I; Nunc, Rockilde,
Denmark) were pre-coated with monoclonal BNT77 (IgA
isotype specific for AB11-16) and then sequentially incubated
for 24 h at 4°C (100 pl of whole plasma/well), followed by
24h incubation at 4°C with horseradish-peroxidase-
conjugated BA27 (anti-ApB1-40, specific for AB40) or BC05
(anti-AB35-43, specific for ApP42). Color was developed
with 3,3',5,5-tetramethylbenzidine and evaluated at 450 nm
with a microplate reader (Molecular Devices, CA). Synthetic
AB40 and AB42 (Sigma, St Louis, MO) of known concentration
(estimated from the amino acid composition) were used as stan-
dards. The plates were normalized as to each other by inclusion
of three standard plasma samples on all plates.

Statistical analysis

Allele frequencies were calculated by allele counting. To
evaluate deviation from the HWE of each SNP marker, we
carried out an exact test (62) based on the probability of occur-
rence of genotypic contingency tables with fixed total numbers
of alleles within each sample set (LOAD patients and controls
included in two screening sets, Exploratory and Validation).
For single SNP case—control analysis, the allelic distributions
in LOAD patients and controls were compared by means of
x* tests via standard 2x2 contingency tables. Evidence of
replication, rather than multiple testing corrections, was used
to evaluate the significance ‘of associated SNPs. To compre-
hensively assess the reproducible SNPs, we conducted a
Mantel-Haenszel test, where Exploratory and Validation
samples in our case—control study were considered as the
strata (63), and computed pooled ORs with 95% CI and
P-values from Mantel-Haenszel statistics (Statcel 2; OMS,
Tokyo, Japan). Estimation of haplotypes and their frequencies
was carried out for LOAD patients and controls separately by
the maximum-likelihood method from unphased diploid geno-
type data using an EM algorithm (64) with the following par-
ameters: iteration counter, 5000; conversion criterion,
0.000001. To assess the differences in haplotype distribution
between LOAD patients and controls, a permutation test
(65) was performed. In this test, all permutation P-values
were empirically computed using 10 000 iterations of
random sampling with fixed total numbers of both LOAD
and control subjects. OR (95% CI), as an estimate of the rela-
tive risk of disease, of each marker or haplotype was calcu-
lated from a 2x2 contingency table. For all statistical
methods mentioned above, except the Mantel —Haenszel test,
we used SNPAlyze software versions 3.2.3 or 6.0.1
(DYNACOM, Chiba, Japan; http://www.dynacom.co.jp/). For
calculation of LD measures (D’) and LD block definition by
Gabriel et al.’s method (66), we used Haploview version 3.32
(67, http://www.broad.mit.edw/mpg/haploview/index.php).
Using SPSS version 13.0 software (SPSS, Chicago, USA),
multiple logistic regression analysis (Table 5) was performed
to reveal the effects of the APOE-e4 [non-carrier of the £4
allele (£2*2, £2*3 and &3*3)/carrier of the £4 allele (¢2*4,
£3*4 and £4*4)], gender (male/female), age and significant
SNPs identified here (major-allele homozygote/heterozygote/
minor-allele homozygote) on the risk for LOAD as well as
their second-order interaction terms. The strength of associ-
ation between these variables and disease status (control/

LOAD) was evaluated with ORs with 95% CI, based on
Wald statistics. We examined the four variables by means of
a two-step multiple logistic regression analysis according to
Akazawa et al. (68). In order to examine which variables
explain an association with LOAD independently, we initially
carried out stepwise logistic regression analysis (forward
selection method) without interaction terms. A significance
level of 0.05 was used to enter a variable in the model.
Through this analysis, the following multiple logistic
regression model was fitted (Model 1 in Table 5): log(P/
(A-P)=ca+ B XL+ X2+ B:X3+ B X4, where P
denotes the probability of having LOAD, « is the intercept,
B; represents the estimated parameters and Xj the independent
variables (X1, APOE-e4; X2, gender; X3, age; X4, SNP). We
next analyzed the four variables including their second-order
interaction terms (SNP_gender, SNP_APOFE-g4, SNP_age,
gender APOE-e4, gender_age and age_APOE-£4) by means
of a forward stepwise regression method with a significance
level of 0.05 for the inclusion of a variable in the model. As
a result, the following model was fitted (Model 2 in
Table 5): log(P/(1 — P)) = a+ B X1+ BX2 + B:X3 +
BaX4 + BsX5 + BsX6 + B,X7, where P denotes the prob-
ability of having LOAD, « is the intercept, B; represents the
estimated parameters and Xj the independent variables (X1,
APOE-g4; X2, gender; X3, age; X4, SNP; X5, SNP_gender;
X6, gender APOE-e4; X1, age_APOE-¢4). Subjects with
undetermined SNP genotype data were omitted for multiple
logistic regression analysis.

The Mann—Whitney U-test was applied to compare differ-
ences in the levels of AB40 and AB42, and their ratio
(AB40/42) between LOAD patients and controls (Prism
4.0b; GraphPad Software, CA, USA). After Bartlett’s test
for the homogeneity of variances (Statcel 2) and the KS nor-
mality test (Prism 4.0b), the effects of three SNP genotypes
(minor-allele homozygotes, heterozygotes and major-allele
homozygotes) in three sub-groups stratified as to gender
(female—male mixture, female or male) were examined as to
levels of the plasma AB40/42 ratio using two-way ANOVA
(Prism 4.0b). To create more normally distributed datasets,
the AB40/42 ratio was subjected to log transformation
[log2(AB40/42 ratio + 1)] before the two-way ANOVA.

The statistical significance was set at P < 0.05.

SUPPLEMENTARY MATERIAL
Supplementary Material is available at HMG Online.
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INTRODUCTION

Abstract

Background: The increasing number of patients with dementia in Japan,
together with the rapid aging of socisty, is currently considered to have a
substantial impact on Japan’s medical, economic and sociological systems.
Therefore, the longitudinal estimation of changes in the prevalence
of dementia based on accurate diagnostic evaluation has important
implications.

Methods: We undertook three separate epidemiological studies on long-
term changes, 10 years apart (1980, 1990 and 2000), in the prevalence of
dementia in an elderly population using identical methods (DSM-Ill and
Hachinski's ischemic score) for the same rural area in Japan (Daisen-cho).
Results: The percentage of the population that was elderly (over 65 years of
age) increased steadily from 16.0% in 1980 to 21.7% in 1990 and 27.1% in
2000. The prevalence of dementia (cases/100 people aged 65 years or older,
adjusted to the population structure of 1980) in 1980, 1990 and 2000 was
4.4, 4.5 and 5.9, respectively, for all types of dementia, 1.9, 2.5 and 3.6,
respectively, for Alzheimer-type dementia (DAT) and 2.0, 1.7 and 2.2, respec-
tively, for vascular dementia (VaD).

Conclusions: These findings of an increase in the number of cases and
prevalence of DAT and VaD in a Japanese rural community have important
implications for interventional medicine.

that the incidence of DAT is equal to or greater than

One of the most important issues in the public health
of Japan is the rapid aging of society. It is highly
possible that the increasing number of patients with
dementia may become a serious social problem,
impacting on Japan medically, economically and
- sociologically. Therefore, longitudinal estimation of
changes in the prevalence of dementia based on
accurate diagnostic evaluation has important
implications.

It has been reported previously that vascular

dementia (VaD) is more predominant than dementia of -

the Alzheimer type (DAT) among the Japanese popu-
lation.! However, several recent reports have shown
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that of VaD.?5 At present, there are few reports that
consider longitudinal changes in the prevalence of
dementia in Japan.

Several clinical criteria have been developed to
standardize the diagnosis of dementia, including DAT
and VaD. Significant differences in patient classifica-
tion have been reported, depending on the criteria
used. In particular, recent studies have demonstrated
that clinical criteria for VaD are not interchangeable.®’
Thus, the use of identical clinical criteria is indispens-
able for the accurate estimation of changes in the
prevalence of dementia. We have been conducting
longitudinal prevalence studies of dementia, 10 years

. © 2007 The Authors
Journal compilation © 2007 Japanese Psychogeriatric Society



Changes in the prevalence of dementia

apart, in the elderly population using identical methods
for the same area (Daisen-cho) in Japan.

METHODS

Epidemiological studies were repeated at 10 year
intervals (1980, 1990 and 2000) for the entire popula-
tion of Daisen-cho. Daisen-cho is located in a rural
area of western Japan (Fig.’ 1). The population struc-
ture of Daisen-cho in 1980, 1990 and 2000 is shown in
Fig. 2. The population was 7741 (3668 men and 4073
women) in 1980, 7749 (3674 men and 4075 women) in
1990 and 7020 (3354 men and 3666 women) in 2000.
The number of elderly people over 65 years of age
increased over two decades: 1236 (16.0%) in 1980,
1626 (21.0%) in 1990 and 1851 (26.4%) in 2000. The
migration rate of the population was approximately
1% or less and is therefore considered very low, espe-
cially among the elderly population of Daisen-cho.
We examined the prevalence rate of dementia in
the elderly population over a 10 year period using
methods detailed previously®*° (Fig. 3).

First, we performed screening tests of the data
obtained from the Daisen-cho questionnaire for all
inhabitants over 20 years of age. The Daisen-cho ques-
tionnaire data consist of lifestyle items (including occu-
pation and working hours), an abridged medical history
(including information about hypertension, hyperlipi-
demia, diabetes mellitus, cerebrovascular disease,
Parkinson’s disease, DAT and cancer) and recent sub-
jective symptoms focusing on neurological issues
(including amnesia, headache, numbness, weakness
and speech and gait disturbances). The total response

Daisen-cho

Figure 1 Map of Japan, showing the location of Daisen-cho.

© 2007 The Authors
~ Journal compilation © 2007 Japanese Psychogeriatric Society

rate of the Daisen-cho questionnaire in 2000 was
85.5% and the response rate for the elderly population
(over 65 years of age) was 82%. We identified individu-
als who had cerebrovascular disease, DAT and Parkin-
son’s disease based on their medical history and who

Total population Population above 65 years of age
Year {n) year (n; rate)

£ 1980 (7741) Men : Wome n 1980 (1236; 16.0%)

£ 1990 (7749) © 1990 (1626; 21.0%)

R 2000 (7020) 2000 (1851; 27.1%)

600 400 200 0 Age © 200 400 600
(years)

Figure 2 Population structure and the number and ratio of people
above 65 years of age in Daisen-cho in 1980, 1990 and 2000.

First screening tests
Data in Daisen-cho questionnaire
Checking the data of registered people
Population stroke screening
National Health Insurance Medical Records etc.
Hearing from health officers in the town

-

Possible cases of dementia
127 cases in 1980
167 cases in 1990
186 cases in 2000

Second evaluations

Neurologists visited the candidates in their homes
Interviews of these candidates and their families
General physical and neurological examinations
Several brief cognitive scales

Mini-Mental State Examination

Barthel Index

DSM-ill (DSM-HIl -R)

¥

Definite cases of dementia
56 cases in 1980
82 cases in 1990
137 cases in 2000

Figure 3 Methods used to investigate dementia.
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Figure 4 Number of cases of dementia in people over 65 years of
age in 1980 (1236; [J), 1990 (1626; &) and 2000 (1823; M). DAT,
Alzheimer-type dementia; VaD, vascular dementia.
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Figure 5 Adjusted prevalence rates of dementia in people over 65
years of age in 1980 (O), 1990 &) and 2000 (M). DAT, Alzheimer-
type dementia; VaD, vascular dementia. .

may have had amnesiac episodes or other neurological
signs based on subjective symptoms. :

We conducted further documentary searches,
including the population stroke screening record,
National Health Insurance Medical Records and
nursing care insurance records. Volunteer health
officers operate in each small community in Daisen-
choand we interviewed them to determine whether
there are any individuals with neurological disabilities,
including amnesiac symptoms, in their communities.
There were 127, 167 and 186 possible cases of
dementia in 1980, 1990 and 2000, respectively.

For supplementary evaluation of dementia, quali-
fied neurologists visited the candidates and their

152

family member(s) in their homes or met with them
in the official day-care center of Daisen-cho. The
supplementary evaluation consisted of assessment of
these patients based on a thorough medical history,
physical examination, including a drug inventory,
neurological examination, comprehensive cognitive
evaluation using the Mini-Mental State Examination,
activity of daily life evaluation with the Barthel Index, '
psychosocial assessment of the patient’s environ-
ment and routine laboratory tests. Patients who sat-
isfied the DSM-1il and those scoring 4 points or less
on Hachinski’s ischemic score were diagnosed as
having DAT."*'* Patients who satisfied the DSM-Ill
and those scoring 7 points or more on Hachinski's
ischemic score were diagnosed as having VaD. The
degree of dementia (mild, moderate or severe) was
assessed according to a functional assessment
staging of Alzheimer’s disease (FAST)."

RESULTS

The progressive aging of society was clearly evident in
Daisen-cho. The percentage of individuals over 65
years of age was 16.0% in 1980, 21.0% in 1990 and
26.4% in 2000. The number of all types of dementia
was 56 of 1236 people aged 65 years or more in 1980,
82 of 1626 persons in 1990 and 137 of 1823.persons
in 2000. Therefore, the number of all types of demen-
tia in 1990 and 2000 had increased approximately
1.5--and 2.4-fold, respectively, compared with that in
1980 (Fig. 4).

Unadjusted prevalence rates for dementia in the
elderly population were 4.4 per 100 population in
1980, 4.9 in 1990 and 7.4 in 2000. The age-adjusted
prevalence rate in those aged 65 years or more com-
pared with the 1980s population structure in Daisen-
cho was 4.5 per 100 population in 1990 and 5.9 in
2000. The number of DAT cases was 24 in 1980, 41 in
1990 and 66 in 2000. The adjusted prevalence rates of
DAT were 1.9 in 1980, 2.3 in 1990 and 2.8 in 2000.

~ There were 26 cases of VaD in 1980, 31 cases in 1990

and 56 cases in 2000. The adjusted prevalence rates
of VaD were 2.0 in 1980, 1.7 in 1990 and 2.2 in 2000
(Fig. 5). The ratio of VaD to DAT was 1.1 in 1980, 0.8 in
1990 and 0.8 in 2000, indicating that DAT had clearly
become more prevalent than VaD over the two
decades. '

Dividing the cases of dementia into two groups
according to FAST severity, the ratio of mildly
demented patients had increased over the two

© 2007 The Authors
Journal compilation © 2007 Japanese Psychogeriatric Society
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Mild Severe—moderate
1980 | 15.4 | £ 55T nga 5 s den it

All types of 4999
dementia L__a19
2000 | 46.4
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Figure 6 Ratio of mild and severe-moderate cases of dementia
in people over 65 years of age in 1980, 1990 and 2000. DAT,
Alzheimer-type dementia; VaD, vascular dementia.

decades. In particular, the increase in the ratio of
mildly demented DAT patients was obvious through
the two decades, whereas the ratio of mildly
demented VaD patients increased from 1980 to 1990
and decreased from 1990 to 2000 (Fig. 6).

DISCUSSION

The present study shows the longitudinal transition of
the prevalence of dementia in the population over 65
years of age in a community (Daisen-cho) situated in a

rural area of western Japan. Because Daisen-cho was -

an evidently stable population, it was suitable for
investigations of longitudinal changes in the preva-
lence of dementia patients. Further, to avoid dis-
crepancy of the longitudinal prevalence owing to dif-
ferences in patient collection methods and diagnostic
criteria, we used identical methods throughout the
present study. We used DSM-III criteria for dementia
evaluation and Hachinski’s ischemic score to differ-
entiate DAT and VaD.

The progressive aging of the population was shown
to be significant in Daisen-cho. As predicted, the
number of dementia patients increased steadily.
Unadjusted prevalence rates for dementia in the
elderly population aged 65 years or more were 4.4 per
100 population in 1980, 4.9 in 1990 and 7.5 in 2000,
indicating that the progressive aging of the population
has had an impact on the increased number of
dementia patients. The unadjusted prevalence rate for
dementia in Daisen-cho in 2000 substantially agrees
with the recently developed epidemiological study of

© 2007 The Authors :
Journal compilation © 2007 Japanese Psychogeriatric Society

dementia in Japan.?® Furthermore, the age-adjusted
prevalence of dementia obviously increased in 2000
compared with 1980 and 1990. Recent epidemiologi-
cal studies in Japan have demonstrated that the
prevalence of DAT exceeds that of VaD.25

Although it is predicted that the Japanese lifestyle
(particularly dietary habits), even in rural areas, is
closely associated with the increased ratio of DAT, the
precise factors responsible are yet to be identified.
The increased number and prevalence of VaD in
Daisen-cho is consistent with the recent results of a
computed tomography based study conducted in
another rural area in Japan.* Although the precise
factor(s) explaining the increasing prevalence of
dementia, DAT and VaD in Daisen-cho remains
unknown, the increasing ratio of moderate or severe
VaD may reflect reduced mortality from cerebrovas-
cular diseases and the increase in disease duration in
Japan. Moreover, owing to the therapeutic progressin
Japan for aging-related diseases, such as infectious
diseases (e.g. pneumonia), lifestyle-related diseases
(e.g. hypertension, diabetes mellitus, hyperlipidemia,
coronary heart diseases, chronic cardiac failure and
cerebrovascular diseases), orthopedic diseases (e.g.
bone fractures) and cancers, the number of elderly
people having (or surviving) those diseases has
increased in the Japanese population and this issue
may lead to increased numbers of elderly people ‘at
risk’ of developing dementia. Recent epidemiological
studies have shown that hypertension, diabetes
mellitus or other atherosclerosis-related factors (e.g.
increased ‘plasma levels of homocysteine) are impor-
tant risk factors in the elderly population for the devel-
opment of dementia, VaD and DAT."®-"® Assuming that
not only vascular factors, but also other unidentified
factors (e.g. alterations in hormonal homeostasis)
based on these diseases are closely related to the
pathogenesis of DAT, the decrease in acute and
mortal vascular diseases (cardiovascular diseases or
cerebrovascular diseases) as a result of effective
therapies could be inversely associated with the
increase in the prevalence of chronic brain diseases,
especially DAT.

Conversely, in the severity analysis based on FAST
staging, an increased ratio of mild dementia cases, in
particular DAT cases, was observed. Although it may
be predicted that recent developments in Japan in
medical and social intervention for the aging-related
diseases mentioned above could also have a benefi-
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cial impact on the progression of DAT, leading to an
increased ratio of mild cases, these predicted aspects
will need to be investigated in the future.

In conclusion, we have shown an increased preva-

lence of dementia, in particular DAT, in a Japanese
rural area using clinical criteria. We did not have neu-
roradiological or pathological evidence of the demen-
tia subtype in our patients. However, our data have
important implications for future interventional medi-
cine for dementia in Japan.
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