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a b s t r a c t

Objective: The Kyoto-Kameoka Study was launched in 2011e2012 to identify the associations among food
intake, nutritional status, physical activity, oral function, quality of life or social capital, the use of long-
term care insurance (LTCI) system, and healthy lifespan in community-dwelling older people as a part of
the World Health Organization Safe Community program.
Design: A prospective cohort study, reporting baseline demographics (cross-sectional data).
Setting and participants: We conducted 2 mailed self-administered questionnaire surveys; one is a
complete population survey with a comprehensive survey of needs in the sphere of daily life (NSDL) that
included 2 different frailty indexes, the Kihon Checklist (KCL) and the Fried phenotype, socioeconomic
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status, general and psychological health, and social relationships; followed by the more detailed Health
and Nutrition Survey. A slightly modified NSDL survey was conducted again in 2013. Survival time, LTCI
certification, and medical and long-term care costs after the baseline survey will be followed.
Results: Of 18,231 NSDL questionnaires distributed, 13,294 people responded (response rate: 72.92%;
mean age 73.7 � 6.4 and 75.1 � 7.2 years for men and women, respectively; 12,054 people without and
1240 with LTCI certification). In people without LTCI, the proportion of robust, prefrail, and frail were
30.3%, 59.8%, and 9.9% in men and 25.3%, 64.7%, and 10.0% in women, according to the Fried index. The
proportion of frail people as defined by KCL �7 was 30.8% in men and 33.3% in women.
Conclusions: The study is the first to document frailty prevalence using both Fried and KCL measures with
a complete city population survey among older Japanese in the community as a part of World Health
Organization Safe Community program. The study is expected to provide valuable evidence of the effects
of lifestyle habits on long-term care prevention and healthy life span.

� 2017 AMDA e The Society for Post-Acute and Long-Term Care Medicine.

The world population of older people has just exceeded that of
children younger than 5 years of age, and more people are living
longer and to more extreme ages than ever before.1 The prevalence of
frailty increases with age 2,3; therefore, the total worldwide popula-
tion of frail elderly and those needing long-term care is predicted to
increase dramatically.4e6

The Japanese national and local governments have been enforcing
policies related to aging,7 and the long-term care insurance (LTCI)
system was implemented in 2000 and revised in 2005 to place
emphasis on care prevention. The integrated community care system
was introduced as of the LTCI system’s 2011 revision. The system aims
to promote inclusive support for healthcare and care prevention, so
that the elderly can live independently and for as long as possible at
their current residence.

Kameoka City, Kyoto Prefecture, is a very unique city because it has
been certified as the first Safe Community in Japan since 2006 by the
World Health Organization (WHO) initiative.8,9 As an International
Safe Community, Kameoka City has to play the leading role to promote
safety as well as health (eg, injury, violence, suicide prevention
covering all age groups, genders, and areas) in a part of an interna-
tional network. The city government must monitor injury records
including falls, accidents, suicides, and ambulance service for elderly
people and must try to decrease their occurrences. Thus, the city
government collaborates with the government of Kyoto prefecture as
well as many collaborative universities and national research
institutes.

The Kyoto-Kameoka Study was initiated in 2011 as a prospective
cohort study of falling/freak accidents and reduction in the need for
long-term care among community-dwelling elderly. This study was
carried out based on a complete survey of needs in the sphere of daily
life (NSDL) created by the Ministry of Health, Labor, and Welfare
(MHLW) as a baseline survey for people aged 65 years and over. The
survey includes 2 nationally used frail indexes: the 25-item Kihon
Checklist (KCL)10e15 and the 5-item Fried frailty phenotype mea-
sure.2,16 The MHLW stresses the importance of population approaches
to address preventive care needs that have arisen in Japanese com-
munities because of the rapid increase in the elderly population. The
MHLW released a manual for the prevention of care-need status in
older adults, which includes improvement of physical, oral, and
cognitive function; nutritional status; homebound status and social
relationships; and depression. Several empirical publications related
to this manual have been produced.17e24 Most recently, Toyama et al22

documented that the Japanese dietary pattern was associated with a
decreased risk of incident dementia in older Japanese people. How-
ever, the complex interactive effects between them on healthy life-
span is still unknown.

Collaborating with city and prefectural governments, and using
previously well-validated questionnaires, we conducted a more
detailed additional survey, linked with the baseline survey, about the
environment for activities of daily living (ADL),25,26 general and

mental health,27 geriatric depression,28 sleep quality,29 oral
health,30,31 nutrition status,32 and food intake frequency.33e36

Furthermore, the follow-up survey has been also completed after
2 years in this cohort. This cohort profile paper describes the research
design and properties of the participants whowere investigated in the
baseline survey and reveals the prevalence of frailty based on the KCL
and on the frailty phenotype.

Methods

Study Design, Setting, and Participants

We organized the Kyoto-Kameoka (cohort) Study in cooperation
with Kameoka City as a part of the WHO Safe Community program. In
this prospective cohort study, the source population for the baseline
survey comprised community-dwelling individuals aged 65 years or
older who lived in Kameoka City, Kyoto Prefecture, Japan. Kameoka
City is located in the central area of Kyoto Prefecture and is about
25 km west of Kyoto City (Figure 1). The land area of the city is
224.90 km2. As of July 1, 2012, it had a population of 93,306, with
19,424 (20.8%) of individuals 65 years of age or older.

The survey was conducted by postal mail (Figure 2). Details of
study participants are shown in Figure 3. First, the NSDL survey
(baseline survey) was conducted on July 29, 2011. The source popu-
lation of people aged 65 years and older comprised 19,424 persons, as
of July 1, 2011. From this sample, people with long-term care certifi-
cation level �3 and those who died or were living outside the city
between July 1 and July 28, 2011, were excluded. Eligible candidates
were recruited with their name, sex, date of birth, and address on the
resident register in the city office. Those who responded to a mail
survey conducted by the Kameoka City office were enrolled in the
study. A total of 18,231 people were invited to participate, and 13,294
responded (a total response rate: 72.92%: 12,054 people without and
1240 with LTCI certification, 73.2% and 70.6% respectively; Figure 4).

The Health and Nutrition Survey (additional survey) was con-
ducted on February 14, 2012 (Figure 3). After 1240 people with long-
term care certification levels 1e2 and certification of needed support
levels 1e2, and 69 people who had died between July 29, 2011 and
February 13, 2012 were excluded, a total of 11,985 people were sent
surveys and 8370 responded (response rate: 69.84%). After merging
the data from the baseline survey with the data from the additional
survey, 30 individuals who could not be identified with certainty and
21 who reported their sex inconsistently on the 2 surveys were
excluded. Therefore, 8319 individuals remained as the additional
survey sample (valid response rate ¼ 69.41%). There were no in-
centives to encourage participation in the cohort. For data analysis, we
added an identification number to baseline data files, and then deleted
participants’ names and addresses from those baseline files. Thus, our
researchers were able to use only anonymous data.
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