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Abstract: The Kihon Checklist (KCL) is a structured questionnaire consisting of 7 domains to assess seniors’
function in daily living. The aim of this study was to examine which domains of the KCL can predict incident
dependency and mortality. The municipality sent a KCL questionnaire to independent seniors in Higashi-ura
Town and collected the answers of the 5542 seniors who provided complete answers. Their incident dependency
and mortality were followed-up for 2.5 years. A Cox proportional hazard model indicated that meeting any of the
criteria in instrumental activities of daily living, physical, nutrition, and mood domains significantly predicted
the risk of dependency, whereas meeting any of the criteria in physical, nutrition and socialization domains
significantly predicted the risk of mortality. Category assessment by the KCL could be useful to predict incident

dependency and all-cause mortality.
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Background

The Kihon Checklist (KCL), which was developed by the
Ministry of Health, Labor and Welfare (MHLW) in Japan, is
extensively used to assess seniors’ physical, mental, and social
functions in daily lives and to identify older adults who are at
risk of requiring support or care in the near future (1). It is a
self-reported questionnaire that consists of 25 yes/no questions
regarding 7 domains, instrumental activities of daily living
(IADL), physical, nutrition, eating, socialization, memory,
and mood (2). Difficulty with any question is counted as a
score in the KCL, with a higher score in each domain of the
checklist indicating a higher risk of requiring support or care in
that domain. The MHLW proposes original criteria to identify
vulnerable seniors for disability and supplemental criteria for
specialized supports (3).

In previous studies, several investigators reported how well
the original and supplemental criteria of the KCL could predict
incident dependency in community-dwelling older adults (3-5).
However, there have been no reports in which the relationship
between each domain of the KCL and all-cause mortality was
analyzed, as far as we know.

The aim of this study was to examine which domains of
the KCL were related to all-cause mortality in addition to
new-onset dependency in the Japanese community-dwelling
population.
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Methods

Design and subjects

Of all senior residents aged 65 years and older in Higashi-
ura Town in April, 2010, the municipal government identified
8091 independent older persons who were not certified as
long-term care insurance (LTCI) service need. They sent a KCL
questionnaire to the independent seniors and asked them to
return it after answering all questions. Among the respondents,
the independent older residents who filled in all of the questions
of the questionnaire were selected as the subjects eligible for
this study. The subjects’ baseline characteristics and KCL data
were collected. Information about a new LTCI certification and
death within 2.5 years was given by the municipal government.
The Ethics Committee of the National Center for Geriatrics and
Gerontology, Obu, Japan and Higashi-ura municipal assembly
approved the study protocol.

Category assessments

Among the original criteria, a score of 3 or more in the
physical domain (#6-10), a score of 2 in the nutrition domain
(#11 and #12), and a score of 2 or more in the eating domain
(#13-15) indicate physical decline, malnutrition, and oral
dysfunction, respectively (3). In addition, a score of 1 or more
in the memory domain (#18-20) and a score of 2 or more in
the mood domain (#21-25) suggest cognitive impairment and
depressive mood, respectively, based on the supplemental
criteria (3). Homebound status was defined as an answer of
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“no” to question #16 in the socialization domain (#16 and
#17). Because there is no published cut-off value for the IADL
domain (#1-5), a cut-off value of a score higher than one point
was used in this study. Subjects who did not meet each criterion
were considered controls.

Definition of dependency

Dependency was defined as having a certification for
needing the LTCI service in this study. In the LTCI service
system, certification for LTCI service need is separately
assessed by entrusted investigators from responsible municipal
governments and medical doctors in charge of the senior who
applied for certification by the LTCI. Then, based on their
reports regarding dependency in activities of daily living
and comorbidities, the examining committee composed of
municipal staff, medical doctors, and community health
nurses rich in experience in the geriatric field decides the need
for certification and its grade (6). Information on the LTCI
certification and death of all senior residents was collected by
the municipal government.

Statistical analysis

The chi-squared test was used to analyze the differences in
the baseline characteristics and the incidences of dependency
and mortality within 2.5 years between cases meeting any
of the criteria and controls. Cox proportional hazards model
regression analyses were used to estimate hazard ratios (HRs)
and construct 95% confidence intervals (Cls) of cases in each
domain compared to controls, adjusting for age, sex, and all-
domains except the target domain. All analyses were conducted
using the R statistical package version 3.2.2. (R project for
Statistical Computing, Vienna, Austria) (7). A p value of less
than 0.05 was considered significant.

Results

Among the 9367 residents who were 65 years and older,
1276 seniors who had already been certified as requiring
care or support in their daily lives were excluded. The KCL
questionnaire was sent to the remaining older residents.
Although 5638 seniors replied and filled in the questionnaire,
5542 seniors (68.5%) filled it out completely and were eligible
for this study.

The mean age of the study subjects was 72.6 years, and
46.4% were men. The subjects’ baseline characteristics and
KCL data have been described elsewhere (8). The percentages
of the subjects meeting each criterion of the KCL were 25.7%,
152%, 1.2%, 13.5%, 7.4%, 33.7%, and 17.4% for IADL,
physical, nutrition, eating, socialization, memory, and mood
domains, respectively. The percentages of seniors who had new
LTCI certifications (Figure 1a) and died (Figure 1b) over the
2.5 years were significantly higher in cases meeting any of the
criteria in each domain than in controls. The Cox proportional
hazard model adjusted for age, sex, and 6 domains except
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the target domain indicated that IADL, physical, nutrition,
and mood domains were significant predictors for the risk of
dependency, compared to control, with HRs of 1.696 (95% CI:
1.371-2.099), 1.938 (95% CI: 1.548-2.426), 1.824 (95% CI:
1.047-3.175), and 1.892 (95% CI: 1.522-2.352), respectively
(Figure 2a). On the other hand, the risk of all-cause mortality
could be predicted by physical, nutrition, and socialization
domains, with HRs of 1.875 (95% CI: 1.196-2.941), 2.645
(1.071-6.530), and 1.843 (1.123-3.024), respectively (Figure
2b).

Figure 1
Percentages of subjects (a) who had new certification for long-
term care insurance service need, and (b) who died within 2.5
years in the case and control groups of each domain of the KCL
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Figure 2
Hazard ratios of incident dependency (a) and all-cause mortality
for each domain of the KCL. Lines indicate 95% confidence

intervals
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Discussion

In this study, both physical and nutrition domains in the
KCL could significantly predict incident dependency and all-
cause mortality within 2.5 years. In addition, IADL and mood
domains were significant predictors of dependency, while the
socialization domain significantly predicted mortality. From the
view point of aging process, the deficits in the IADL or mood
domain may be an early sign for predicting adverse health
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outcomes, whereas the deficits in the socialization domain may
be a later sign or serious indication.

We previously reported that the total KCL score could
be a useful index to assess frailty status and to predict new
incidences of dependency and mortality (8, 9). However, it was
unclear which domain could affect independent seniors’ health
in the future. In this sense, our results of this study indicate that
category assessment by the KCL could be useful to predict the
impact on adverse health outcomes.

Several previous studies using the KCL showed that it
could predict new certification for LTCI service need (3-5)
or a deterioration in the Tokyo Metropolitan Institute of
Gerontology Index of Competence (10). Recently, Kamegaya
et al. reported the predictive ability of the 6 domains of the
KCL, except the IADL domain in which the MHLW did not
show the public cutoff point, for the risk of 3-year incident
LTCI certification in 21,325 community-dwellers (5). They
reported that physical, nutrition, memory, and mood domains
showed significant odds ratios to predict new certification for
LTCI service need on logistic regression analysis incorporating
age, sex, and six domains into the model as covariates. On the
other hand, we proposed a cutoff point of the IADL domain
based on this community-based complete survey and analyzed
new incident dependency incorporating all 7 domains of
the KCL into the Cox proportional hazard model. Unlike
the previous analysis, the present analysis did not indicate
that the memory domain could significantly predict the new
incidence of dependency. This difference is probably due to
whether the TADL domain was simultaneously incorporated
into the analytical model, because IADL is related to cognitive
impairment (11), or due to a lack of analytic power in this
study.

Furthermore, it was found that physical, nutrition,
and socialization domains of the KCL could significantly
predict all-cause mortality. In particular, seniors meeting
the socialization domain criterion of the KCL, which means
homebound status, had a higher risk of death independent of
other domains. Mortality of subjects without LTCI certification
within 2.5 years was significantly higher in people with
problems in the socialization domain than in those without
(data not shown). Recently, the co-existence of social isolation
and homebound status was reported to increase the risk of all-
cause mortality by Sakurai et al (12). The present result also
supported their report, although homebound status was assessed
in the present study by asking just one question, ‘Do you go out
at least once a week?’.

The limitations of this study are 1) the limited number
of subjects answering all questions, 2) insufficient medical
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information at baseline, and 3) indirect assessment of
dependency, because new certification for LTCI service need
was selected as indicating new incident dependency.

In conclusion, the results of the present study showed that
the category assessment of the KCL could predict incident
dependency and all-cause mortality in the near future. It is
important to identify the problematic domains of seniors’
function in daily living.
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