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Active life expectancy and
predictors for maintaining
functional independence among
older Japanese

Tatsuro Ishizaki

Department of Heatlhcare Economics and Quality Management, Kyoto University Graduate School of
Medicine, Kyoto, Japan

Independence of functioning has been used as a health index among the older population.
This paper introduces a few of recent studies which examined the effect of aging on func-
tional decline during a S-year follow up, which estimated active life expectancy, and which
examined predictors for functional independence during a 3-year follow up among older
Japanese. It is believed that these studies are useful not only to estimate needs for long-
term care services among the older population, but also to develop programs that aim to
prevent functional decline and to maintain functional independence among the older pop-

ulation in an aging society.

Keywords: aged, community survey, functioning, Japan, longitudinal data analysis.

Japanese people enjoy the longest life expectancy at
birth around the world. Consequently, Japan has
become one of the ‘aged countries’; 18.5% of Japanese
people were age 65 or older in 2002. In the past, mor-
tality and morbidity have been used as health indices for
populations. In 1984, the World Health Organization
proposed an alternative health index that takes into
account the independent functioning of older people.
A measure called activities of daily living (ADL) was
developed to provide information regarding elderly
functioning. However, it has limited use in predicting
independence in a community setting because the mea-
sure was originally developed for institutional venues.
Lawton developed the hierarchical model of behav-
foral competence.” In his model, Lawton ranked human
behavior by complexity of function and identified seven
intercorrelated sublevels of competence; in ascending
order of complexity: (i) life maintenance, (ii) functional
health, (i) perception and cognition, (iv) physical self-
maintenance, (v) instrumental self-maintenance, (vi)
effectance or intellectual activity, and (vii) social role.
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The sublevels were one-dimensional continua of com-
plexity, and were conceptually and operationally dis-
tinguished from each other. A measurement of
instrumental self-maintenance is an instrumental ADL
(IADL) scale. Spector ¢t al® hypothesized that disabili-
ties in JADL, which include the most relevant capacities
needed to live in a community independently, would be
a more sensitive predictor of functional decline and
death than disability in ADL alone, because of the hier-
archical relationship between ADL and IADL. Rather
than using ADL alone, information regarding both ADL
and TADL would permit a more precise assessment of
the level of functional status of older people living in a
community. In this paper, based on two longitudinal
studies for aging, I described our recent studies, which
examined the effect of aging on functional decline,
which estimated active life expectancy, and which exam-
ined predictors for functional independence among
older Japancse.

Effects of aging on functional transition

Understanding the process of aging in functional status,
such as ADL and TADL, is a critically important public
health issue. Changes of independence in physical func-
tion among older people living in a community have
been vigorously reported in various countries, and most
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of the studies were based on either cross-sectional
designs or longitudinal cohort studies. However, such
studies cannot identify the effect of aging on functional
changes because of confounding effects (such as period
effects and cohort effects) on the functional changes,
which are not controiled. To identify the aging effects
after controlling for period effects in a longitudinal
study, a Jongitudinal data analysis using repeated mea-
surements of the targeted sample, measured three times
or more, is necessary.

Using longitudinal data analvsis, we examined the
effects of aging on functional decline based on ADL
and IADL during a S-year follow up among older peo-
ple living in a community in Japan.* The baseline sur-
vey in July 1988 involved all the elderly residents aged
60 or older in Saku City, Nagano, Japan (2= 13 418).%¢
All survivors of this cohort were asked to participate in
follow-up surveys conducted in 1989, 1990, 1991,
1992, and 1993. In this study, functional status at the
time of each survey was classified into three levels,
assuming a hierarchical pattern progression from inde-
pendent in both ADL and IADL (no functional depen-
dence), through to dependence in only [ADL, to
dependence in ADL. At the time of the baseline survey
in 1988, the proportion of older people who were
dependent in only IADL and the proportion of those
who were dependent in ADL were 16.6% and 6.0%,
respectively. A generalized estimating equation (GEE)
analysis was used to examine the effects of aging on the
increase of the proportion of subjects with functional
dependence. The GEE analyses indicated that the pro-
portion of subjects who were dependent in ADL
increased during the S-year period by 2.2 times
(P<0.001) and the proportion of subjects who were
dependent in either ADL or IADL increased during the

S-year period by 1.8 times (P < 0.001). We conclude,

that this study identifled the statistically significant
effect of aging on the increase of the proportion of
subjects with functional dependence based on ADL
and IADL among older Japanese.

Estimation of active life expectancy

To represent the degree of independence to perform
ADL among older people, Katz and his colleagues pro-
posed a new health index in elderly life; active life
expectancy (ALE).” ALE is a useful health index for an
aging population because it combines information on
functional status and mortality into a single and mean-
ingful summary measure. ALE has been vigorously
reported in various countries,”” however, most of the
studies estimated ALE based on ADIL. Because ADL
was originally developed to examine the effects of treat-
ment on older and chronically ill people living in insti-
tutions, it cannot measure the ability to sustain an
independent life in a community.” Therefore, ALE

based on IADL is also a useful index for older people
living in a community.

Using the data from the longitudinal study conducted
in Saku City, we examined functional transitions in both
ADL and IADL over a 1-year interval among older peo-
ple, then estimated their ALE based on either ADL or
IADL . In 1992, all residents aged 65 or older who lived
in Saku City were followed up over a 1-vear period. Of
the cohort in 1992 (2= 10 098), 9533 analyzable ques-
tionnaires were collected at the follow up survey in
1993. During the follow up, 92% and 87% of subjects
who were initially independent in ADL and [ADL,
respectively, remained independent. Total life expect-
ancy for men and women were estimated to be 17.3 and
20.7 at 65 vears of age, respectivelv. ALE based on ADL
for men and women were estimated to be 16.0 and 18.9
at 65 years of age, respectivelv. ALE based on IADL for
men and women were estimated to be 12.8 and 14.6 at
65 years of age, respectively. Proportion of the ALE
based on ADL to total life expectancy at any age did not
greatly differ between men and women, however, men
had a slightly larger proportion of ALE based on IADL
to total life expectancy at any given age than women.

Predictors for functional decline among
the older population

Estimation of ALE does not indicate how to maintain
functional independence among the older population.
So, we examined predictors for functional decline in
ADL as well as predictors for decline in IADL among
non-disabled older Japanese in another community
during a 3-year interval; 1992-1995."7 The sources of
data for this study were from the Tokvo Metropolitan
Institute of Gerontology Longitudinal Interdiscipli-
nary Study on Aging.™ The study area, Nangai Vil-
lage, is a rural area of Akita Prefecture in the northern
area of the Honshu, one of four main islands in Japan.
Prior to baseline survey, the mobility of all residents
aged 65 or older who lived in the village (1= 940) was
assessed with a questionnaire, in June 1992. When a
resident reported that he or she was able to go out in
the neighborhood or to use public transportation, he
or she was regarded as an ambulatory resident. As a
result of the June presurvey, 852 people were identified
as ambulatory residents and then asked to participate
in the baseline survey from July to August 1992. These
people have been followed by interview survey and
medical examinations on a yearly basis using a method
similar to the baseline survev. Each survev has been
carried out In municipal community centers in Nan-
gai Village. In the study, 84% of subjects participated
in the baseline survey in 1992, Among the eligible
subjects at baschine, we limited the subjects of this
particular study to those who were independent in
both ADL and TADL at the baseline survey (1= 583).
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Subjects independent in both ADL and IADL at base-
line and those dependent in IADL at the 3-year fol-
low up were compared, to try to identify predictors for
IADL decline in older Japanese. Being aged 75 years or
older, having less hand-grip strength, and having a
history of hospitalization during the past 1 year, were
identified as significant predictors for functional
decline in ADL, and were also identified as predictors
for only IADL decline during the 3-year follow up. In
addition, having poor intellectual activities and having
poor social roles were identified as significant predic-
tors for functional decline in only IADL during the 3-
year follow up. Several of the identified risk factors are
potentially modifiable, particularly handgrip strength,
intellectual activity, and social role. We believe that the
findings from this study can be instrumental in pro-
moting a healthy change in the lifestyle of our older
population, and in decelerating the functional decline
among non-disabled older people who can participate
intellectually and socially in the community and soci-
ety at large.

Conclusion

Using the results of estimation of the proportion of
older people who were dependent in functional status
and estimation of active life expectancy among the older
poplulation, a local government may be able to predict
how many older people remain functionally indepen-
dent during a given period and how long they remain
independent in functional status. We believe that these
data are useful to estimate the need for long-term care
services among the older population. In addition, iden-
tifying modifiable predictors for functional decline may
be useful to develop programs, which aim to prevent
functional decline and to maintain functional indepen-
dence among the older population. A monitoring sys-
tem for functional status as a health index must be
important for older people to remain functionally inde-
pendent in an aging society.
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