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Figure legends

Figure 1. The distribution of vitality index

AII subjects underwent assessment of vitality index as a measure of vitality
related to activities of daily life (waking pattern, communication, feeding, getting
oh and off the toilet, and rehabilitation and other activities, two points each,

range 0-10). The distribution of vitality index is shown in the figure.

Figure 2 Evaluation of PVHs

PVHs were evaluated in six regions in ’;hree slices: adjacent to the frontal-horns
(a), lateral ventricular body (b), occipital horns (c), frontal central semiovale in
the parietal region (d), and occipital centrum semiovale in the parietal region (e)
in both hemispheres. Each area was rated as five grades according to the
method of Junque et al.: 0, no hyperintensities: 1, <25% of the brain area: 2,
25-50%: 3, 50-75%: 4, >75%. The sum of all grades in the six regions was

defined as the PVH score (range 0-24).

Figure 3 Evaluation of DWMHs

DWMHs were evaluated in the frontal (A), temporal (B), parietal (C), and
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occipital (D) lobes, and in the basal ganglia (E) in both hemispheres. Each lesion
was rated as three grades according to the diameter: 1, 1-3 mm; 2, 3-10 mm; 3,
>10 mm, according to the method of de Groot et al. The sum of all grades in five

regions in both hemispheres was defined as the DWMH score.
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Abstract
Aim: To study the influence of exercise on the QOL of local elderly individuals,

we created an activity scale for the elderly (ASE) and investigated its



reliability and validity. Methods: We created 36-item ASE and performed factor
analysis. The reliability of the ASE was tested by determining Cronbach’s
coefficient alpha and confirmatory factor analysis in a cohort of 5, 280 ﬁeoﬁle,

living in the community. The validity of the ASE was assessed by analyzing the
interrelationship between the subdbmains, age, and exercise. Results: By factoz_'
analysis, four subdomains and 20 items remained significant for_meaéuring ASE.

The 'a'verage ASE in the 5, 280 people was 27. 18 +5. 28 points, with no sex difference.
Confirmatory factor analysis showed the stability of the four subdomains.

Cronbach’ s alpha demonstrated the internal consistency of the scale. Regarding
the relationship between the four subdomains, age, and exercise, a significant
difference was found between those who exercised and those who did not exercise,

and between the 4 different age groups. By »means of two~way ANOVA, significant'
interaction was found between exercise and age; ASE decreased from 26. 3 points
in the sixth decade of life to 23.9 in the seventh decade of life in those who

did not exercise, while no decrease was found in those who exercised. Furthermore,



ASE was significantly higher in those who exercised than those who did not

non—exercise in each age decade group. These results suggest that exercise

prevents age—associated decline in ASE. Conclusion: ASE provides a reliable and

valid measure for the QOL of elderly individuals living in the community, and

exercise appears beneficial for preventing age—associated decline in ASE.

Key Words: Activity scale for the elderly (ASE), Aging, Exercise, QOL



Gertutr Gerontol Int 2007; 7: 357-362

ORIGINAL ARTICHY
CILINTCAL PRACTY

~ Effects of long-term exercise

-class on prevention of falls in

community~dwelling elderly:
Kahoku longitudinal aging study

S UPPIDEMIOLOGY,
CloAND HEALTT]

Michiko Fujisawa,! Masayuki Ishine,? Kiyohito Okuljn'iya,3
Masanori Nishinaga,* Yoshinori Doi,* Toshio Ozawa® and Kozo Matsubayashi?

'Department of Welfare and Longevity, Primates Research Institute, Kyoto University, *Center for
South-east Asian Studies, Kyoto University, “Research Institute for Humanity and Nature, Kyoto,
*Department of Geriatrics and Gerontology, Kochi Medical School, Kochi University, Kumamoto, and
*Tokyo Metropolitan Institute of Gerontology, Tokyo, Japan

Background: We intended to compare the effect on preventing falls between the sub-
jects participating and not participating in exercise classes over 8 years of follow up in all
the community-dwelling elderly in Kahoku Town, Kochi Prefecture, Japan.

Methods: We compared falling state both in 1993 and 2001 between 119 participants
(male : female ratio, 51:68; mean age, 72.5 years) in exercise class during the 8-year period
from 1993-2001, and 878 non-participants (M : F ratio, 243:635; mean age, 73.4 years).
We assessed the long-term effects of participating in exercise classes on preventing falls via
multivariate, longitudinal analysis.

Results: Only participation in both the 1993-1995 period and 1996-2001 one was a
significantly independent contributing factor for prevention of falls even after the adjust-
ment for age, sex, activities of daily living, depression scale and presence/absence of oral
drugs (odds ratio, 0.20; P = 0.007). Although it failed to reach significance in this study,
‘recent and continuing exercise was supposed to be effective for prevention of falls.

Conclusion: Unlike a short program, 1011g—continuing exercise is effective in preventing
falls of community-dwelling elderly for a long time afterthe adjustment of age, activities of -

daily living, depression and other confounding variables.
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Introduction

Since 1991, we have carried out several geriatric inter-
ventions to sustain activities of daily living (ADL) of the
elderly living in Kahoku Town, Kochi Prefecture, Japan
with a purpose of not only preventing diseases but also
sustaining comprehensive functions of the community-
dwelling elderly (Kahoku Longitudinal Aging Study,
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KILAS). As a result, we revealed favorable effects of geri-
atric interventions on the improvement or sustaining of
functional independence in the community-dwelling
elderly population.'” As one of the programs of KLAS,
the exercise class in Kahoku was introduced in 1993.
This study demonstrated the acceptability and effective-
ness of exercise on neurobehavioral functions, cven in
older people more than 75 years of age.”

The susceptibility to fall rclated to aging may include
various factors. The timed “up and go” test, which was
found to be improved by physical excrcise in the
community-dwelling older clderly in KLAS,? was the
independent predictor of falls both in our cross-
sectional and in longirudinal studics. The timed up-and
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go (TUG) test was recognized as a useful and-easy-to-
administer predictor of falls in older people.* There have
been Imany reports on exercise programs to prevent falls
in older people,'s however, few have studied the effect
of exercise sessions on a whole community population

for a long time. In this article, we intended to compare -

the effect on preventing falls between the subjects par-
ticipating and not participating in exercise classes in
over 8 years of follow up in all community-dwelling
elderly people in Kahoku.

Patients and methods

Study population

The study population consisted of 119 participants
(male : female ratio, 51:68; mean age, 72.5 years) in
exercise classes during the 8-year period from 1993-
2001, and 878 non-participants (M : F ratio, 243:635;
mean age, 73.4 years).

Exercise programs

Floor exercise®

Floor exercise was performed once a week for approxi-
mately 1h each time. The following programs were
adopted under a professional instructor: (i) aerobic
exercise; (ii) anaerobic exercise; (iii) calisthenics; (iv)
neuromuscular coordinating exercise; and (v) voluntary
exercise at home.

Underwater exercise

Underwater exercise was introduced from 1994. Under-
water exercise was performed once a week for approxi-
mately 1 h each time in a warm-water pool. Underwater
walking, swimming, calisthenics and group gymnastics
were adopted as programs.

Questionnaire survey (1993 and 2001)*

All 'the subjects, including both participants and non-
participants, were followed and requested to provide
answers in both 1993 and 2001.

Fall

All the subjects were requested to choose from the four
items of: (i) “I scarcely fall”; (ii) “I sometimes tall”; (iii) “I
often fall and it is problematic in daily life”; and (iv) “I
have experienced a fall-related bone fracture or serious
injury.”

Activities of daily living’

We assessed seven ADL items (walking, ascending/

descending the stairs, taking meals, clothing, toileting,
bathing, grooming) noting the help required, with four
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grades from complete independence to full aid scoring
with 3-0 points. The subjects who got full marks for all
seven items (21 points) were regarded as subjects inde-
pendent in ADL, and the subjects with less than 21
points were all regarded as subjects dependent in ADL.

Additional items of assessment

The following additional items were assessed:. depres-
sion scale (15-item geriatric depression scale, GDS);"*?°
presence/absence of history of stroke or cardiac dis-
eases; taking oral drugs and/or antihypertensive drugs;
urinary incontinence; and cognitive impairment (classi-
fication of dementia-related dependence according to
the Ministry of Health, Labor and Welfare in Japan). We
got informed consent every year from all the participat-
ing subjects who answered the questionnaire.

Results

Among the eligible 1774 residents aged 65 years or
older being at home in Kahoku Town in 1993 (total
population, 5966; people aged 65 years or older, 1916),
1601 residents (90.2%) answered the questionnaire. Of
those, 358 died by 2001 (8 years later) and 120 were
admitted to hospital or nursing facilities, and 68 did
not answer the questionnaire in 2001. The final valid
answer givers (in both 1993 and 2001) accounted for
997 (including 67 admitted to hospital or nursing
facilities). Of the 997 elderly subjects, 119 had a
history of participating in the exercise classes in the
8-year period 1993-2001, and 878 ones had never par-
ticipated in the classes. Table 1 shows a comparison-of
base-line characteristics between these two groups.
Although the rate of male was significantly higher and
the subjects having a history of stroke were signifi-
cantly lower in the participating group than in the
non-participating one, there were no significant differ-
ences in other characteristics between the two groups
(falling state, independence in ADL, depressive state
[GDS, 210], taking drugs and/or antihypertensive
ones, urinary incontinence and cognitive impairments
[zgrade Ila in classification of dementia-related depen-
dence according to the Ministry of Health, Labor and
Welfare in Japan]). . )
Table 2 shows comparison of falling state, ADL and
depressive state in 1993 and 2001 between participants
and non-participants in the exercise classes during the
8-year period. In 1993, there were no significant differ-
ences between participants and non-participants in

either item; however, in 2001, the incidence of falls were

significantly lower and the rate of ADL independence
was significantly higher in the participating group than
in the non-participating one.

Table 3 shows factors associated with worsening of
fall incidence during the 8-year period in monovariate
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