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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 controlled. To identify the aging effects
after controlling for period effects in a longitudinal
study, a longitudinal data analysis using repeated mea-
surements of the targeted sample, measured three times
or more, i$ necessary.

Using longitudinal data analysis, 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 IADL, 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 I[ADL increased during the
S-year period by 1.8 times (¥ < 0.001). We conclude,
that this study identified the statistically significant
effect of aging on the increase of the proportion of
subjects with functional dependence based on ADL
and [ADL 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 ADL. Because ADL
was originally developed to examine the etfects 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 [ADL 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 [ADL over a 1-year interval among older peo-
ple, then estimated their ALE based on either ADL or
TADL." In 1992, all residents aged 65 or older who lived
in Saku City were followed up over a 1-year period. Of
the cohort in 1992 (n =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, respectively. ALE based on ADL
for men and women were estimated to be 16.0 and 18.9
at 65 years of age, respectively. 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 JADL
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."* The sources of
data for this study were from the Tokyo 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 vearly basis using a method
similar to the baseline survey. Each survey 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 cligible
subjects at baseline, we limited the subjects of this
particular study to those who were independent in
both ADL and IADL at the baseline survey (1= 583).
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Subjects independent in both ADL and [ADL 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 vears 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-
tifving 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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An Introduction of the Tokyo
Metropolitan Institute o
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Interdisciplinary

Study on Aging

(TMIG-LISA, 1991-2001)

Takao Suzuki! and Hiroshi Shibata®

"Wice Director, Tokyo Metropolitan Institute of Geroniology, *Department of Psychology, Health and Sports
Science, Obirin University

Keywords: Longitudinal study, Intervention study, Aging, Community elderly, Aging in

Japan.

The 20th century was the era in which human beings
started to experience genuine longevity. Especially in
industrialized countries, the trend of low birth rate and
low death rate has continued to progresses. As a result,
the elderly population increases and the average life
expectancy has lengthened remarkably., Japan has the
longest life expectancy in the world. The rate of aging of
the Japanese population is unprecedented in any other
industrialized country. It took only 24 years for Japan to
double its population of age 65 and above, from 7% in
1970 to 14% in 1994. Compared with 69 years taken in
the US, 46 years in the UK, and 82 years in Sweden, the
aging of the population in Japan has proceeded at an
extremely high speed. What is alarming is that judging
from the Japanese experience, other nations are also
likely to be confronted with an aging society within a
short span of time.

It is now generally accepted that longitudinal studies
are essential for the study of the aging process. Longi-
tudinal study designs differ from cross-sectional re-
search designs in that they allow serial measurements
on a single group of individuals, thereby permitting
the researcher to assess the rates of change in selected
measures over time. Surprisingly, there are few multi-
disciplinary longitudinal studies on aging using large,
nationally representative samples. The Tokyo Metropol-
itan Institute of Gerontology Longitudinal Interdiscipli-
nary Study on Aging (TMIG-LISA) was designed to
meet the need for a major interdisciplinary longitudinal
study on aging that employs a large, nationally repre-
sentative sample.

Accepted for publication 26 June 2003.

The TMIG-LISA consists of three major disciplines:
medical, psychological, and social sciences. The project
team is composed of researchers inside and outside the
Institute. Study areas vary according to the discipline.

Observational and analytical studies have been
planned to continue for more than 10 years. In addition,
since 1996, interventional studies for preventing geriat-
ric diseases or chronic conditions, and for promoting
successful aging have been undertaken in some
communities,

Medical science

The objectives of the medical science discipline are to
identify factors that retard or accelerate the rate of phys-
ical aging, to verity the factors atfecting the development
and progression of geriatric discases and/or chronic
conditions, and to establish criteria of a healthy lifestyle
for the older age. The ultimate goal of the medical sci-
ence discipline is to generate data from longitudinal
medical rescarch, which are useful for establishing
healthy lifestyles and can be applied to policy making on
health problems for the elderly living in the community.

[n this context, the medical science team has adopted
two principles in terms of the design of the research
project: (a) The research project should be conducted in
geographically defined populations; and (b) the study
would incorporate interventional studies with observa-
tional studies.

Geographic regions and study samples
The study was designed to collect data in a number of

different geographic regions. For the analyses of medical

| st
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sclence-related variables, urban and rural samples were
compared (Fig. 1).

Thus, two regions were selected for the medical
investigations: Koganei City was selected as a represen-
tative urban area, and Nangai Village as a typical rural
settlement. In Koganei City, a random sample consisting
of one-tenth of the population ranging in age from 65 to
84 years was recruited. In the Nangai Village sample, all
residents aged 65 years and over were eligible to partic-
ipate in the study. At baseline, the response rate in the
rural sample was 87.8% (748/852) for the interview sur-
vey and 86.3% (735/852) for the medical examinations.

Nangai Vil. °

Koganei City (Tokyo)

Figure 1 Study areas and samples for medical study of the
Tokyo Metropolitan Institute of Gerontology Longitudinal
Interdisciplinary Study on Aging in Japan.

A summary of the age and sex distributions for the rural
and urban samples at baseline survey is presented in
Tables 1 and 2. The numbers of participants in both
areas during the follow-up period are shown in Tables 3
and 4.

Table 1 Age-sex distribution of respondents to the
baseline home interview, Koganei City (1991)

Age (years) Men Women Total
65-69 155 (74) 166 (86) 321 (160)
70-74 105 (85) 131 (73) 236 (128)
75-79 71 (35) 100 (46) 171 (81)
80-84 37 (19) 49 (17) 6 (36)
Total 368 (183) 446 (222) 814 (4 5)

(), respondents to the medical examinations.

Table 2 Age-sex distribution of respondents to the
baseline medical survey (including both interview and
medical examination), Nangai Village (1992)

Age (years) Men Women Totai
65-69 135 177 312
70-74 81 143 224
7579 52 67 119
80-84 22 48 70
85 10 13 23
Total 300 448 748

Table 3 The number of participants during follow up period (1991-1999),

Koganei City

]953 ]9%

1991 1995 1997
Interview survey
Respondent 814 704 630 596 545
Long-term absence - 34 23 5 7
Reject - 30 55 39 46
Institutionalized - 12 21 15 14
Death (Cumulative) - 30 70 129 171
Absence, Unable to answer, Other — 4 15 30 31
Total 814 814 814 814 814
Medical examination
Respondent 405 315 272 236 193
Long-term absence - 4 7 8 3
Reject - 35 41 19 22
Institutionalized - 10 10 7 12

Death (Cumulative)
Absence, Unable to do, Other

Total

- 13 35 57 78
- 28 40 78 97

405 405 405 405 405

52 |
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Table 4 The number of participants during follow up period (1992-2000),

Nangai Village
1992 1994 1996 1998 2000
Interview survey
Respondent 748 691 638 577 S04
Long-term absence - 1 3 S 3
Reject - 0 1 2 1
Institutionalized - 19 25 19 27
Death (Cumulative) - 36 89 138 187
Absence, Unable to answer, Other - 1 2 7 26
Total 748 748 748 748 748
Medical examination
Respondent 735 619 553 476 383
Long-term absence - 0 0 0 2
Reject - 4 1 1 0
Institutionalized - 18 22 8 26
Death (Cumulative) - 34 78 136 185
Absence, Unable to do, Other - 60 81 114 139
Total 735 735 735 735 735

Table 5 Medical history questionnaire variables

Medical treatment

Self-rated health

Medical history

Frequency of nocturnal urination
Frequency of bowel movements
History of falls

Physical complaints (especially pain)
Activities of daily living (ADL)
Instrumental ADL

Functional capacity

TMIG Index of Competence
Food-intake pattern

Depression (Geriatric Depression Scale)

Lifestyle (smoking, drinking,
exercise, sleeping, etc.)

Social network

Social support

Life events

Concerns for terminal care
Age

Gender

Living arrangements
Educational history
Employment history
Longest held occupation
Spouse’s longest held occupation

Variables measured in medical science discipline

The interview survey for analyses of medical science-
related variables was conducted on a separate day from
that of medical examinations, and took about an hour to
complete. The variables assessed in the medical history
questionnaire are listed in Table 5. On a separate day, all
the participants also completed a comprehensive phys-
ical examination. The variables assessed in the physical
examination are presented in Table 6.
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Editor’s Note

This special edition of Geriatrics and Gerontology Interna-
tional is dedicated to 11 original research articles from
“Tokyo Metropolitan Institute of Gerontology Longitu-
dinal Interdisciplinary Study on Aging (TMIG-LISA)" in
Japan. The idea for this special edition was initially for-
mulated a couple of years ago, and Dr Takao Suzuki, a
vice-director of TMIG, and his colleagues have dedi-
cated a considerable amount of time and energy over
the past two years toward its publication., As is well
known, Japan is aging at an unprecedented rate. In
2002, more than 18% of the Japanese population was
over 65 years of age. The demographic projections are
evenn more remarkable for the very old. For example,
those over the age of 75 represented only 2% of the Jap-
anese population in 1970, but more than 7% in 2000. It
is predicted that this percentage will climb to more than
16% by 2025. These projections strongly suggest that,
for the foreseeable future, Japan will continue to be
among the world’s leaders with respect to both the lon-
gevity and the size of its older adult population.

The realization that the nation is aging rapidly has led
some to voice concerns about the implications for soci-

Accepted for publication 26 June 2003.

Correspondence: Dr Hajime Orimo.
Email: orimo-ha@wi{7.so-net.ne.jp

ety as a whole. Many have suggested that these increases
in life expectancy will inevitably lead to an increase in
the number of people who suffer from chronic diseases
and disabling conditions. However, aging need not
always be associated with decline and decay. Rather, it is
increasingly clear that many older people are able to lead
active, healthy, productive, and independent lives well
into their 80s and 90s.

In this special edition of Geriarrics and Gerontology Inter-
national, 11 articles based on the cohort study on aging
of the community elderly in TMIG-LISA are published
to provide GGI readers with a glimpse of observational
research and intervention programs focusing on suc-
cessful aging in Japan.

I hope that the publication of this issue will provide
the readers of GGI with some new insights into research
and clinical practice in the area of aging in Japan and
that this publication will result in greater international
collaboration and exchange.

Hajime Orimo
Editor
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ORIGINAL ARTICLE

Walking speed as a good predictor
for maintenance of I-ADL among
the rural community elderly in
Japan: A 5-year follow-up study
from TMIG-~LISA

Takao Suzuki,' Hideyo Yoshida," Hunkyung Kim,' Harumi Yukawa,'
Miho Sugiura,? Taketo Furuna,” Satoshi Nishizawa,? Shu Kumagai,?
Shoji Shinkai,” Tatsuro Ishizaki,* Shuichiro Watanabe® and Hiroshi Shibata®

Depariments of ' Epidemiology *Kinesiology, and *Community Health, Tokyo Metropolitan Institute of
Gerontology, Tokyo, *Department of Healthcare Economics and Quality Management, School of Public
Health, Kyoto University, Kyoto, >Department of Psychology, Health and Sports Science, College of
Humanities, Obirin University, Tokyo, Japan

Background A population-based prospective cohort study was undertaken to examine
the predictors of functional decline in instrumental activities of daily living (I-ADL) among
non-disabled older Japanese subjects living in a rural community during a five-year interval
from 1992 to 1997.

Methods The subjects consisted of 624 men and women aged from 65-89 years and
independent in I-ADL at baseline, who could be completely followed for five years. Inde-
pendent variables were various physical factors potentially associated with higher level of
functional capacity obtained from an interview survey and medical examinations at base-
line. Dependent variables were functional status in I~ADL obtained at the time of the 5-
year follow-up.

Results Significant predictors of functional decline in I-ADL during a 5-year follow-up
period included: (1) older age; (2) higher blood pressure; and (3) lower maximum walking
speed at baseline. Among these predictor, the maximum walking speed is likely to the
strongest predictor for the decline in I-ADL.

Conclusion The ability to walk faster in the old age is strongly associated with indepen-
dence in the other I-ADL, and walking speed should be modified by the lifestyle to
strengthen muscles of the lower extremities in daily life.

Keywords: community elderly; instrumental ADL (I-ADL); Japanese, longitudinal study
(TMIG-LISA); walking speed.
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The World Health Organization (WHO) proposed
autonomy as a reasonable proxy for health in the elderly.
Further, WHO emphasized that mortality and morbidity
are no longer useful for evaluating the health status of
the elderly or the aged society.’

Autonomy or maintenance of functional capacity in
later life is a basic goal shared by geriatricians and their
patients, and is an integral part of good quality of life for



