
INTRODUCTION
It is estimated that Alzheimer’s disease (AD) ac-

counts for 60-70% of the approximately 40 million 
dementia patients worldwide and 6 million in Japan. 
Alzheimer’s disease is closely related to brain aging, 
and the number of patients is expected to increase 
with the elongation of life span. As a result, the num-
ber of dementia patients is expected to double every 
20 years, reaching 115 million worldwide by 2050. 
Alzheimer’s disease is the most malignant disease 
to be conquered in the 21st century because of the 
large number of patients, the long duration of the 
disease, and the severity of the disability. It is the big-
gest challenge for modern medical science to tackle, 
and efforts are being made to develop a cure for the 
disease, however, the goal is not yet in sight.

In order to cope with this situation, developed 
countries are taking national strategy against demen-
tia, such as the UK’s National Dementia Strategy and 
the US’s National Alzheimer’s Programme. In Japan, 
where the population is aging at the fastest pace in 
the world, the National Dementia Strategy was pub-
lished in June 2019 with the aim of realizing a society 
in which people with dementia can continue to live 
in their own way as long as possible in a good local 
environment. The basic concepts are “prevention” 
and “coexistence,” and it is stated that the measures 
should be promoted while emphasizing the perspec-
tives of people with dementia and their families, aim-
ing to delay the onset of dementia and create a so-
ciety where people with dementia can live their daily 
lives with hope.

AGING OF JAPANESE SOCIETY
The aging of Japanese society is progressing rap-

idly: the ratio of people aged 65 and over exceeded 
7% in 1970, 14% in 1994, and 21% in 2007; the el-
derly population aged 65 and over in 2019 is about 
36 million (15.6 million men and 20.29 million wom-
en), with the aging rate of 28.4%.

Japan’s total population is in the process of declin-
ing, but the number of the elderly people will keep 
increasing as the baby boom generation becomes el-
derly, and the aging rate will continue to rise, reaching 
33.3% in 2036, or one out of every three people. From 
2042 onwards, the aging rate will continue to rise even 
as the number of the elderly people begins to decline, 
and it is estimated that the rate will reach 38.4% in 
2050, with one in every 2.6 citizens the elderly.

If the rate of people aging is slow, the social distor-
tions are small and manageable, but the aging of Japa-
nese society is progressing more rapidly than in West-
ern countries, where the transition has been slow over 
50 to 100 years, resulting in major social distortions.

As shown in Figure 1, in 1950, 12.1 working popu-
lation (aged 15-64) supported one elderly person, but 
in 2020, 2.0 working population will support one el-
derly person, and in 2065, 1.3 working population will 
support one elderly person.

SUSTAINABLE SOCIETY AND EXTENSION OF  
RETIREMENT AGE

Until now, Japanese society has been managed 
by lifetime employment and the mandatory retire-
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ment system. The working population declined rap-
idly because of the mandatory retirement system, 
and after retirement, the public pension system is 
expected to guarantee a comfortable life. In fact, 
the employment rate for men declined sharply after 
the age of 60, and for women, although the employ-
ment rate for those aged 15-64 being around 70%, 
it declined sharply after the age of 55 (Figure 2). It 
goes without saying that a super-aged society is 
unsustainable under such a rigid system. In order to 
sustain the economic activities of society, it will be 
necessary for many elderly people to continue work-
ing and participating in social activities.

This social demand has led to the adoption of 
measures to extend the retirement age, and the 
employment rate of the elderly in Japan has slow-
ly increased. In 2019, the rates rose to 49.5% for 
those aged 65-69, 32.5% for those aged 70-74, 
and 10.3% for those aged 75 and over, but these 
increases are slow and insufficient to support a su-
per-aged society.

According to the 2020 edition of the White Paper 
on Aging, approximately 40% of those aged 60 and 
over who are working intend to continue working as 
long as they can, and when combined with those 
who intend to work until the age of 70 or older, ap-
proximately 90% of them are highly motivated to 
work even in their old age (Japan Ministry of Health 
and Labor, 2021).

EMPLOYMENT SUPPORT FOR THE ELDERLY
Considering the economic and social activities of 

Japan’s super-aged society, one solution is to sup-
port elderly people who are willing to work. Figure 

3 shows a diagram of the four groups by ability and 
willingness to work. In a super-aged society, the goal 
should be to increase the number of elderly people 
who have the ability and desire to work, as shown in 
Group A. To increase the number of elderly people 
who have the desire to work but are not working, as 
shown in Group B, it can be achieved by changing 
the social system and extending the retirement age. 
In addition, the elderly who have the ability to work 
but do not want to work, as shown in Group C, need 
to be educated that maintaining social activities, in-
cluding work, is useful for preventing dementia and 
extending healthy life expectancy. The majority of the 
elderly who do not have the ability or desire to work, 
as shown in Group D, may be due to illness, poor 
health, or mental problems. Those elderly in Group 
D who are unable and unwilling to work are due to 
physical illness, or mental problems, but dementia 
accounts for a significant portion of these problems.

Figure 1. Population of Japan by 0‐14, 15‐64, 65‐74, and 75 years and over, and the 
change in ratio of 65 years old and over/ 15‐64 years old.

Figure 1.  Population of Japan by 0-14, 15-64, 65-74, and 75 years 
and over, and the change in ratio of 65 years old and over/ 15-64 
years old.
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Figure 3.   Four groups of people categorized by working capacity, and intention.

Figure 2.  Employment ration of Japanese people by age and gender

Figure 3.  Four groups of people categorized by working capacity, 
and intention.

Figure 2.  Employment ration of Japanese people by age and 
gender.
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YOUNG-ONSET AND OLD-ONSET 
ALZHEIMER’S DISEASE

Alzheimer’s disease, which accounts for 60-70% of 
all dementia cases, can be classified into two types: 
the elderly-onset type (onset age 65 years or older) 
and the young-onset type (onset age less than 65 
years). Because the incidence of Alzheimer’s disease 
increases with age, the majority of cases are the el-
derly-onset type, and the proportion of young-onset 
cases is small. However, the young-onset type of the 
disease occurs at an age when people are expect-
ed to be in the labor force and progresses at a rapid 
rate, resulting in significant socioeconomic losses. It 
is known that many cases of the young-onset type of 
Alzheomer’s disease are caused by genetic factors. 
Another major characteristic of the young-onset type 
is the variety of symptoms.

DIVERSITY OF ALZHEIMER’S DISEASE
Alzheimer’s disease is a disease that impairs social 

life due to memory and cognitive impairment charac-
terized by amyloid deposition, neurofibrillary chang-
es, and synaptic loss. Atypical Alzheimer’s disease 
presents with a wide variety of symptoms in addition 
to these basic symptoms. Atypical Alzheimer’s dis-
ease accounts for about 5% of cases in old-onset 
patients, whereas it is reported to account for 20-
30% in young-onset patients.

In recent years, brain imaging techniques are 
well-utilized in clinical settings such as amyloid PET 
and diagnostic methods using biomarkers has en-
abled the early diagnosis of Alzheimer’s disease, 
which has called for more attention to atypical Alz-
heimer’s disease. Originally, Alzheimer’s disease was 
clinically diagnosed as dementia after subjective cog-
nitive impairment (SCI) or mild cognitive impairment 
(MCI) from normal brain aging, and is a continuous 

spectrum from normal cognitive function. Based on 
this understanding, recent development of drugs for 
Alzheimer’s disease has focused on whether or not 
to delay the onset of Alzheimer’s disease in high-risk 
groups of patients with dementia in a state before the 
onset of clinical symptoms. Theoretically, preclinical 
Alzheimer’s disease includes atypical Alzheimer’s 
disease, and the significance of atypical Alzheimer’s 
disease is a major research theme in these days. 
Based on a review of clinical reports to date, atypical 
Alzheimer’s disease can be classified into the four 
categories listed in Table 1.

 
DEMENTIA PREVENTION AND COGNITIVE 
RESERVE

The amyloid cascade hypothesis has been pro-
posed to explain the pathogenesis of the basic 
pathology of Alzheimer’s disease (i.e., amyloid 
deposition, neurofibrillary changes, and synaptic 
loss). This hypothesis proposes that the deposition 
of amyloid-β protein in the brain induces tau protein 
pathology, synaptic damage, and neuronal abnor-
malities, resulting in a decline in cognitive function. 
The senile plaques caused by amyloid deposition, 
neurofibrillary changes as tau pathology, and neuro-
nal loss generally correlate with the degree of cogni-
tive impairment. However, in many individual cases, 
the three features of Alzheimer’s disease do not 
necessarily correlate with the degree of cognitive 
impairment. Against this background, the concept of 
cognitive reserve has been proposed to explain the 
discrepancy between the pathology of Alzheimer’s 
disease and cognitive decline. Cognitive reserve is 
thought to be the ability to maintain cognitive func-
tion in the face of brain aging and Alzheimer’s dis-
ease pathology, but its biological nature remains to 
be elucidated (Takeda, 2020a).

Table 1.  Subtypes of Atypical Alzheimer’s diseaseTable 1. Subtypes of Atypical Alzheimerʼs disease
Aphasia type

Language difficulty is in the foreground of symptoms, which overlaps with
those called logopenic aphasia(PLA)

Posterior Cortical Atrophy type
Visuospacial difficulty is the initial symptom, previously know as
Posterior cortical atrophy(PCA)

Fronto-temporal type
Behavior disturbance due to frontal dysfunction, called
Behavioral variant AD

Corticobasal degeneration type
Motor dysfunction of the upper limbs with significant difference right-left
hands, previously called Corticobasal Degeneration

(b)

(c)

(d)

(a) Physical health

(b) Cognitive function

(c) Life satisfaction/ 
Well being

(d) Social activity/ 
productivity

(a) Physical health

(b)

(c) (d)

Figure 4. Interrelationship among cognitive function, well-being, and social 
activity. Above (a) physical health, which is a sine qua non for (b), (c), and (d).

Figure 4.  Interrelationship among cognitive function, well-be-
ing, and social activity. Above (a) physical health, which is a 
sine qua non for (b), (c), and (d).
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Previously, cognitive function was considered to 
be a requirement for social activity and life satisfac-
tion in a pyramidal structure as shown on the left 
side of Figure 4, but more recent studies have re-
vealed that cognitive function, life satisfaction, and 
social activity are interrelated and related to each 
other (Takeda, 2015). Considering these conditions, 
factors that may explain cognitive reserve include 1) 
younger age, 2) male, 3) educational background, 4) 
work, 5) hobbies, 6) exercise habits, 7) interaction 
with others, 8) social participation, 9) purpose in life, 
and 10) social contribution (Takeda, 2020b).
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