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Abstract

Background: Early detection, treatment, and care are important for the prevention of dementia. Though olfactory
impairment has been reported to be associated with mild cognitive impairment (MCI), there are few reports involving
community-dwelling older adults with no difficulty in daily life in Japan. Objective: This study aimed to identify the
frequency of MCI in community-dwelling elderly people attending community salons in a city with a high aging population,
and to determine the usefulness of a pocket olfactory discrimination test. Methods: We recruited 268 independent
older adults attending community salons. The Japanese version of the MCI Screen was used to evaluate cognitive function,
defining MCl as <49.8 out of 100 scores of the memory performance index (MPI). The Japanese version of the University
of Pennsylvania Smell Identification Test (UPSIT-J) was used for olfactory discrimination and the number of correct answers
out of 4 questions was noted. Results: Of the salon participants, 138 (51.5%) were classified as having MCI. As the number
of correct answers on the olfactory test decreased, the percentage of participants with MCI increased. The MPI score
of the low UPSIT score group was significantly lower than that of the high UPSIT score group. Conclusions: This study
revealed that approximately half of the elderly local residents living without daily problems were suspected of having MCI.
The UPSIT-J-4 is a simple olfactory identification test, and can be used at any time and any place. It is useful for screening
cognitive function via olfactory identification in a salon-like setting.
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Introduction decline that is greater than expected for age and education
level but does not significantly interfere with daily living.*
Several studies have indicated that these individuals are at
an increased risk for developing Alzheimer’s disease (AD)
ranging from 10% to 15% per year.>® On the other hand, a
meta-analysis has shown that 4% to 24% of MCI patients
recover to normal with subsequent follow-up.>” Specific
lifestyle activities, such as attending community meetings,

The elderly population is growing dramatically worldwide,
and the accompanying increase in the number of people with
dementia has become a major health care issue. According
to An Ageing World 2015," the percentage of people aged
=65 years worldwide was 8.5% in 2015, but is expected to
increase to 12% in 2030, and 17% in 2050. In Japan, the
population is aging more rapidly than in any other country in
the world, the dementia population is estimated to reach
7million, and the percentage of people aged =65years
38.8% by the year 2025.2 Given the increasing dementia
burden, it is important to detect dementia in its early stages
and to slow its progression. Mild cognitive impairment o
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participating in hobbies or sports activities, and efforts to
lower blood pressure, are associated with reversion from
MCI to normal cognition.®® Continued productive activity
has been shown to help maintain MCI status, even if it does
not return to normal.'® Given that MCI is a reversible or
progression-preventable condition, early MCI detection is
important to avert progression to dementia; therefore, com-
munity-wide approaches are becoming increasingly impor-
tant for early detection of MCI.

A systematic review published in 2012 reported a prev-
alence of MCI ranging from 0.5% to 42% in different
countries and populations.'" Different diagnostic confir-
mation tools will yield different results in MCI prevalence.
In addition, factors that influence the prevalence of MCI
include age, gender, years of education, and economic sta-
tus.'>!3 It has also been shown that the prevalence of cog-
nitive impairment is higher in the rural area relative to
urban areas.'*

The screening test for detecting MCI in community-
dwelling older adults should be as simple and timesaving as
possible in the absence of specialized staff. It is well known
that olfactory dysfunction is present in symptomatic AD,'>1¢
but recent studies have shown that olfactory dysfunction
can be detected in the very early stages of AD as well as in
MCIL!7!® Furthermore, olfactory impairment may predict
future cognitive decline among cognitively normal
adults.'®?® There are 4 types of olfactory function: odor
identification, odor discrimination, odor detection thresh-
olds, and odor memory. Odor identification is likely the
most impaired in MCIL.'® In this regard, the olfactory test is
a simple and inexpensive method. Therefore, it has been
suggested that assessment of olfactory identification ability
may be useful as a screening test for MCI in elderly persons
living in the community.'%2!-22

Bungotakada City is located in the northern part of Oita
Prefecture, Japan. It has 22000 residents, of whom 38.9%
(8500) are aged =65 years. Here, elderly people who have
no difficulties in their daily lives gather voluntarily in
salons. The Salons are places where community residents
gather spontaneously to engage in health and cognitive
activities. The city has over 100 salons and in April 2018,
Bungotakada City and the City Medical Association, in col-
laboration with Oita University, launched the “Research
Project for Creating a Community Living with Dementia.”
Through this project, various efforts are made at salons to
maintain cognitive function, and the usefulness of these
efforts is being evaluated. In addition, cognitive function
and olfactory tests are conducted as screening methods,
with the aim of detecting elderly people suspected of having
dementia at an early stage and connecting them with spe-
cialized institutions. Data from this project were used in the
present study.

The aims of this study were to identify the frequency of
MCI in community-dwelling elderly people attending

community salons in a city with an aging population and to
determine the usefulness of a pocket olfactory discrimina-
tion test.

Material and Methods

Participants

The salon targeted healthy elderly local residents who were
self-reliant enough to gather a salon alone. The inclusion
criteria were local residents who gathered at the salon and
agreed to participate in the study. The exclusion criteria
were those under treatment of cognitive impairments or cer-
tification of nursing care, or whose cognitive decline was
noticeable by those around them. Those with obvious olfac-
tory impairment due to nasal disease or head trauma.
Information on the demographics (age and gender), cog-
nitive function, and smell identification test results were
collected. Participant demographics are taken at the time of
initial participation in the salon. Data were anonymized.

Informed Consent

First, city officials explained the study to salon representa-
tives at a separate space in the large room. The representa-
tives who agreed with the study signed a consent form.
Next, city officials explained the study to the participants,
who also signed a consent form.

Cognitive Function Test and Smell Identification
Test

A Japanese version of the MCI Screen (J-MCIS)* devel-
oped by Medical Care Corporation was used for this cogni-
tive function evaluation. The J-MCIS consists of an
immediate recall task, a ternary comparison task, a judg-
ment task, a delayed free recall task, a cued-recall task, and
a rehearsed recall task, which is administered interactively
using the Internet environment. The MCI Screen is a simpli-
fied scale for the assessment of cognitive function that has
been approved by the United States Food and Drug
Administration. The examination takes approximately
10min to complete, and the questions differ for each sec-
tion. A scoring algorithm is then used to calculate a memory
performance index (MPI) score based on the patient’s test
results, age, educational background, and race. The MPI
quantifies the pattern of correctly recalled words from the
Consortium to Establish a Registry for Alzheimer’s Disease
wordlist on a scale from 0 to 100, which distinguishes nor-
mal from MCI with an accuracy rate of 96% to 97%.2* The
Japanese version has been shown to have negligible differ-
ences from the English version in both sensitivity and speci-
ficity,23 with MPI scores of 49.8 or higher classified as the
normal and those below 49.8 as the MCI.?
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This odor smells
most like:
a. soap This odor smells
most like:
b. pepper
a. gasoline
c. leather
b. grape
d. peanut
C. rose
d. peanut

This odor smells
most like:

a. chocolate This odor smells

most like:

b. strawberry

a. orange
c. onion

b. ink
d. sweat

c. cola

d. rose

Figure |. Japanese version pocket olfactory identification test. The correct odors are from left to right: (a) soap, (b) grape, (c) onion,

and (d) rose.

Odor identification testing was performed with the
Japanese version of the University of Pennsylvania Smell
Identification Test (UPSIT). UPSIT is known for its accuracy
in odor identification testing and is considered one of the
most reliable tests.?’ It is composed of 4 microencapsulated
odorants applied to the base paper and when the area where
the odorants are applied is lightly rubbed with a cotton swab,
the odorants are volatilized. As shown in Figure 1, if partici-
pants rub the left brown area with a cotton swab, they can
smell the soap, but they must get their nose very close to it.
The brown area is made to be as far away as possible, so the
smell of the previous test does not interfere. Once one ques-
tion is finished, they quickly move on to the next. This study
used 4 Version B odors (soap, grape, onion, and rose). By
selecting the name of the relevant odor from the 4 options,
the test is conducted in about 3 min. The number of correct
answers among the 4 odors was regarded as the score in the
smell identification test (scores 0-4). Cognitive function and
smell identification tests were paid for by Bungotakada City
and no charges were incurred by the participants.

Statistics

Statistical analyses were performed using StatFlex version
7.0 (Artec, Osaka, Japan), SPSS version 25 (SPSS Inc.,
Chicago, IL), and EZR version 1.37 software (Saitama
Medical Center; Jichi Medical University, Saitama, Japan).

Differences in groups were analyzed using Mann-Whitney
U test and y? tests were used to analyze differences in cat-
egorical variables. The correlation between the number of
correct answers of UPSIT-J-4 and the MPI score was
assessed using Spearman’s rank correlation coefficient. The
Cochran-Armitage test was used for trend testing. P-values
less than .05 were considered statistically significant.

Results

Participant Characteristics

Figure 2 shows participants disposition. There were 272
people who attended the salon. Two of them had an olfac-
tory impairment, so they could not perform the sniff test.
Two were also excluded due to missing data. As a result,
268 participants were enrolled, of whom 70 (26.1%) were
males, with an average age of 77.0 = 6.7 years.

Cognitive Function Test

All participants underwent J-MCIS. The average MPI score
was 46.4 = 14.1. There were 137 participants who presented
with an MPI score of <49.8 and 131 participants with an
MPI score of =49.8. As a result, this study demonstrated
MCI was suspected in 51.9% of those. The mean age of the
participants suspected of having MCI was 81.1 = 5.1 years,
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All Salon Participants
(n=272)

Excluded

Reason for exclusion

» Olfactory dysfunction (n=2)
* Missing data (n=2)

Participants (n=268)

Figure 2. Participants disposition.
Abbreviations: MCI, mild cognitive impairment.

Table 1. Characteristics of Participants With Smell
Identification Test (UPSIT-)).

Low score High score
group? group® P value
Number of participants 129 139
Age (years) 784+69 757 *6.3 .0003¢
Male (%) 28.6 23.7 N.S.¢
MPI score 43.0*140 498=*134  .0045c

Abbreviations: MPl, Memory Performance Index; UPSIT-J, Japanese
version of the University of Pennsylvania smell identification test.
*Low score group: UPSIT-J score =2.

®High score group: UPSIT-] score =3.

“The Mann-Whitney U test.

9The Chi-square test.

which was significantly higher than that of another group of
72.7 =53 years (P<.001).

UPSIT-J-4 Answers

As shown in Table 1, participants were divided into 2 groups
based on the number of correct UPSIT-J-4 answers. The low
score group was defined as those with 2 or less correct
answers, and the high score group was defined as those with
3 or more correct answers. The low score group was 129
(48.1%), and the group with the higher score was 139
(51.9%) (Table 1). The mean age of the low score group was
78.4 = 6.9 years, which was significantly higher than that of
the normal group of 75.7 = 6.3 years (P <.0003). The MPI
score of the low score group was 43.0 = 14.0, which was
significantly lower than that of the high score group of

< 100
2

7 ~ 80
§D g 60
g2 40
§ 4

5 20
= 0

0 1 2 3 4
The number of correct answers on UPSIT-J-4

Figure 3. Correlation between the number of correct
answers on Japanese version of the University of Pennsylvania
Smell Identification Test (UPSIT-J) and ratio of mild cognitive
impairment (MCI). MCl is defined as having memory
performance index score of <49.8.

Significant decrease by the Cochran-Armitage trend test (P<<.001).

49.8+13.4 (P<.0045). The proportion with decreased
smell identification was not associated with gender.

Relationship Between Cognitive Function and
Olfactory Impairment

Figure 3 shows the relationship between the number of cor-
rect answers in the UPSIT-J-4 olfactory test and the MPI
scores from the J-MCIS. As the number of correct answers
increased, the percentage of participants classified as nor-
mal group increased significantly (P<.001, Cochran-
Armitage). Among participants with 0, 1, and 2 correct
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answers, 87.5%, 77.0%, and 62.8% were classified as
MCI, respectively.

Discussion

This study showed that about a half of the salon participants
were suspected to have possible MCI although they did not
interfere with their daily lives and seemed to have no prob-
lems with their cognitive function. This suggests that MCI
can be suspected even before those around them are aware
of cognitive impairment. Therefore, it is crucial to develop
simple methods leading to early detection and intervention,
as well as to find appropriate places to implement them.

A recent study in Japan reported a 17.0% prevalence
of MCI among the elderly aged =65 years living in 8 speci-
fied regions, and a 25.5% prevalence among those aged
=75 years.? Compared to the studies described above, the
percentage of MCI in the community-dwelling older adults
in this study was extremely high. The prevalence of MCI
varies considerably across countries,?’ and one of the rea-
sons for this is thought to be differences in diagnostic con-
firmation tools. To screen for MCI, the J-MCIS is an
excellent tool to use outside of a specialized medical insti-
tution because of its simplicity and self-assessment. It has
been shown that the MPI score correlates with dementia
severity and is 2 to 3 times more discriminative than tradi-
tional cognitive scoring methods.?* In a recent study that
screened participants in a health measurement event for
cognitive decline using MPI scores, 57% had MPI scores
of =49.8.22 Our results are comparable to those of this
study. Although not shown in the current study, most par-
ticipants in the low MPI score group in this study who vis-
ited a specialized institution were diagnosed with MCI or
dementia. This indicates that the J-MCIS is useful as a
screening test for cognitive decline among community-
dwelling elderly persons. Thus, a simple olfactory test that
correlates with MPI score could be useful for screening of
cognitive decline.

This study examined whether the olfactory identification
test, UPSIT-J-4, could be used as a screening method for
cognitive decline in community-dwelling older adults. As a
result, among those tested, 48.1% of the elderly had =<2 cor-
rect answers, and the lower the number of correct answers
on the UPSIT-J-4, the greater the likelihood of having MCI.
Nogi et al?? reported that an olfactory discrimination test
using UPSIT with 20 different odorants is a simple and use-
ful tool for screening MCI. They showed that the difference
in scores between the healthy group (median 13, range
7-18) and the cognitively impaired group (median 12, range
3-17) was significant. Our method is a further simplifica-
tion of theirs. It is a very simple and quick test for olfactory
identification ability using UPSIT-J-4 and has proven to be
a feasible method for extracting MCI from the community-
dwelling older adults.

The present study revealed that olfactory identification
ability as well as cognitive function declined with increas-
ing age. In a Japanese cohort of 1102 individuals, the mean
score on UPSIT-J-4 was associated with an age-dependent
decline in olfactory identification function.”® On the other
hand, unlike previous reports, no gender differences were
found in olfactory identification ability in our study. This
may be related to the fact that there were no gender differ-
ences in the MPI scores. Similarly, there are studies report-
ing insignificant sex difference in MCL?> or even higher
prevalence of MCI in older adult males.*°

A unique aspect of our study was the use of salons as the
location to administer a cognitive function test and an
olfactory test to elderly residents of the community. This
study is linked to the city’s health promotion plan. The
salon serves as a social capital fostering site at the com-
munity level. The salons are run by local volunteers and
receive financial and administrative support from the town
office. They allow people to meet and interact with others
through cooking, and physical and mental exercises.
Previous studies showed that participation in a salon is
associated with a 50% reduction in the incidence of need-
ing nursing care and about a one-third reduction in the risk
of developing dementia.’'*> Salons are open to all older
adults, and a higher percentage of low-income residents
than those of higher-income are reported to participate in
salons,’® suggesting that salon-type community interven-
tions may reduce inequalities in social interactions. This
study showed that salons, where the elderly congregate, are
very suitable places for early screening of individuals with
seemingly normal cognitive dysfunction. This may suggest
that this study enabled the early detection of persons with
cognitive decline and linked them to a specialized medical
facility for detailed examination.

This study had several limitations. First, because this
study was conducted among those who voluntarily partici-
pated in the salon, the sample size and the proportion of
males were small. Given that gender differences were not
significant in cognitive and olfactory impairment in this
study, it is not considered to have affected the results.
Second, classified into the MCI group by J-MCIS was not
confirmed to have MCI or dementia at a specialized medi-
cal facility. The J-MCIS is only a screening test for cogni-
tive function and is not used for definitive diagnosis. The
latter should be made by a physician at a specialized institu-
tion. Third, only 4 odors of the UPSIT-J-4 were used in this
olfactory identification test. Although reliability may be a
concern, this study showed that those who scored less than
2 correct answers had a higher probability of having an MPI
of =49.8. The results of this study are meaningful from the
perspective that a simpler method is recommended for rou-
tine screening of MCI.

This initiative is feasible in other regions and even abroad.
It is excellent not only for enabling referrals to hospitals at an
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early stage of the disease, but also for longitudinal studies
due to the nature of the salons.

Conclusion

This study revealed that about half of the elderly residents
living without daily problems were suspected of having
MCI. Therefore, it is crucial to develop simple methods
leading to early detection and intervention, as well as to find
appropriate places to implement them. The UPSIT-J-4 is a
simple olfactory identification test, and can be used at any
time and any place. It is useful for screening cognitive func-
tion via olfactory identification in a salon-like setting.

Authors’ Note

All work was performed at Oita University Faculty of Medicine.

Acknowledgments

We thank the city officials at Bungotakada City Hall for their
cooperation in this study. We would like to thank Editage (https://
www.editage.com) for English language editing.

Author Contributions

KY, AY, TC, ST, and EM were involved in study design and data
interpretation. K, SS, and EM were involved in the data analysis.
All authors critically revised the report, commented on drafts of
the manuscript, and approved the final report.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Ethical Statement

The present study was approved by the ethics committee of
Faculty of Medicine, Oita University (Approval No. 1686). Written
informed consent was obtained from all participants.

ORCID iD

Kyoko Yamamoto “ https://orcid.org/0000-0003-2166-4423

References

1. He W, Goodkind D, Kowal P. U.S. Census Bureau,
International Population Reports, P95/16-1, An Aging World:
2015. U.S. Government Publishing Office, 2016.

2. Government of Japan. Annual report on the aging society.
2017.

3. Bradfield NI, Ames D. Mild cognitive impairment: narrative
review of taxonomies and systematic review of their prediction

10.

11.

12.

13.

14.

15.

16.

17.

of incident Alzheimer’s disease dementia. BJPsych Bull. 2020;
44(2):67-74.

. Petersen RC, Stevens JC, Ganguli M, Tangalos EG,

Cummings JL, DeKosky ST. Practice parameter: early detec-
tion of dementia: mild cognitive impairment (an evidence-
based review). Report of the quality Standards Subcommittee
of the American Academy of Neurology. Neurology.
2001;56(9):1133-1142.

. Mitchell AJ, Shiri-Feshki M. Rate of progression of mild

cognitive impairment to dementia—meta-analysis of 41
robust inception cohort studies. Acta Psychiatr Scand.
2009;119(4):252-265.

. McGrattan AM, Pakpahan E, Siervo M, et al. Risk of conver-

sion from mild cognitive impairment to dementia in low- and
middle-income countries: a systematic review and meta-anal-
ysis. Alzheimers Dementia (NY). 2022;8(1):¢12267.

. Malek-Ahmadi M. Reversion from mild cognitive impair-

ment to normal cognition: a meta-analysis. Alzheimer Dis
Assoc Disord. 2016;30(4):324-330.

. Sachdev PS, Lipnicki DM, Crawford J, et al. Factors pre-

dicting reversion from mild cognitive impairment to normal
cognitive functioning: a population-based study. PLoS One.
2013;8(3):e59649.

. Shimada H, Doi T, Lee S, Makizako H. Reversible predic-

tors of reversion from mild cognitive impairment to normal
cognition: a 4-year longitudinal study. Alzheimers Res Ther.
2019;11(1):24.

Katayama O, Lee S, Bae S, et al. Lifestyle changes and
outcomes of older adults with mild cognitive impair-
ment: a 4-year longitudinal study. Arch Gerontol Geriatr.
2021;94:104376.

Ward A, Arrighi HM, Michels S, Cedarbaum JM. Mild cogni-
tive impairment: disparity of incidence and prevalence esti-
mates. Alzheimers Dementia. 2012;8(1):14-21.

Brookmeyer R, Abdalla N, Kawas CH, Corrada MM.
Forecasting the prevalence of preclinical and clini-
cal Alzheimer’s disease in the United States. Alzheimers
Dementia. 2018;14(2):121-129.

Plassman BL, Williams JW Jr, Burke JR, Holsinger T,
Benjamin S. Systematic review: factors associated with risk
for and possible prevention of cognitive decline in later life.
Ann Intern Med. 2010;153(3):182-193.

Nakamura K, Kitamura K, Watanabe Y, Shinoda H, Sato
H, Someya T. Rural-urban differences in the prevalence of
cognitive impairment in independent community-dwelling
elderly residents of Ojiya city, Niigata Prefecture, Japan.
Environ Health Prev Med. 2016;21(6):422-429.

Velayudhan L, Pritchard M, Powell JF, Proitsi P, Lovestone
S. Smell identification function as a severity and progres-
sion marker in Alzheimer’s disease. Int Psychogeriatr.
2013;25(7):1157-1166.

Yaffe K, Freimer D, Chen H, et al. Olfaction and risk of
dementia in a biracial cohort of older adults. Neurology.
2017;88(5):456-462.

Djordjevic J, Jones-Gotman M, De Sousa K, Chertkow H.
Olfaction in patients with mild cognitive impairment and
Alzheimer’s disease. Neurobiol Aging. 2008;29(5):693-706.


https://www.editage.com
https://www.editage.com
https://orcid.org/0000-0003-2166-4423

Yamamoto et al

18.

19.

20.

21.

22.

23.

24.

25.

26.

Roalf DR, Moberg MJ, Turetsky BI, et al. A quantitative meta-
analysis of olfactory dysfunction in mild cognitive impair-
ment. J Neurol Neurosurg Psychiatry. 2017;88(3):226-232.
Devanand DP, Lee S, Manly J, et al. Olfactory deficits predict
cognitive decline and Alzheimer dementia in an urban com-
munity. Neurology. 2015;84(2):182-189.

Windon MJ, Kim SJ, Oh ES, Lin SY. Predictive value of
olfactory impairment for cognitive decline among cognitively
normal adults. Laryngoscope. 2020;130(4):840-847.

Liang X, Ding D, Zhao Q, Guo Q, Luo J, Hong Z. Association
between olfactory identification and cognitive function in
community-dwelling elderly: the Shanghai aging study. BMC
Neurol. 2016;16(1):199.

Nogi S, Uchida K, Maruta J, et al. Utility of olfactory identi-
fication test for screening of cognitive dysfunction in commu-
nity-dwelling older adults. PeerJ. 2021;9:¢12656.

Cho A, Sugimura M, Nakano S, Yamada T. The Japanese
MCT screen for early detection of Alzheimer’s disease and
related disorders. Am J Alzheimers Dis Other Dementia.
2008;23(2):162-166.

Ogawa M, Sone D, Maruo K, et al. Analysis of risk factors
for mild cognitive impairment based on word list memory
test results and questionnaire responses in healthy Japanese
individuals registered in an online database. PLoS One.
2018;13(5):e0197466.

Doty RL, Frye RE, Agrawal U. Internal consistency reliability
of'the fractionated and whole University of Pennsylvania Smell
Identification Test. Percept Psychophys. 1989;45(5):381-384.
Ninomiya T, Nakaji S, Maeda T, et al. Study design and base-
line characteristics of a population-based prospective cohort

217.

28.

29.

30.

31.

32.

33.

study of dementia in Japan: the Japan Prospective Studies
Collaboration for aging and Dementia (JPSC-AD). Environ
Health Prev Med. 2020;25(1):64.

LuY, LiuC, YuD, et al. Prevalence of mild cognitive impair-
ment in community-dwelling Chinese populations aged
over 55 years: a meta-analysis and systematic review. BMC
Geriatr. 2021;21(1):10.

Yanagimachi M, Takahashi I, Bernier F, et al. Olfactory
function evaluation in a 1102 community-dwelling 20-90-
year old Japanese population in relation with age, sex and
mental decline. A/lzheimers Dement Cogn Neurol. 2017;1(3):
1-5.

Solfrizzi V, Panza F, Colacicco AM, et al. Vascular risk fac-
tors, incidence of MCI, and rates of progression to dementia.
Neurology. 2004;63(10):1882-1891.

Petersen RC, Roberts RO, Knopman DS, et al. Prevalence of
mild cognitive impairment is higher in men: the Mayo Clinic
study of aging. Neurology. 2010;75(10):889-897.

Hikichi H, Kondo N, Kondo K, Aida J, Takeda T, Kawachi
I. Effect of a community intervention programme promot-
ing social interactions on functional disability prevention
for older adults: propensity score matching and instrumen-
tal variable analyses, JAGES Taketoyo study. J Epidemiol
Community Health. 2015;69(9):905-910.

Hikichi H, Kondo K, Takeda T, Kawachi I. Social interaction
and cognitive decline: results of a 7-year community interven-
tion. Alzheimers Dementia (NY). 2017;3(1):23-32.

Saito J, Haseda M, Amemiya A, Takagi D, Kondo K, Kondo
N. Community-based care for healthy ageing: lessons from
Japan. Bull World Health Organ. 2019;97(8):570-574.



