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Table 5 Hazard ratios and 95% confidence intervals of mortality by all causes for age, BMI and nutrient intake in

males and females

Nutrient intake Male Female
Relative hazard 95% CI Relative hazard 95% CI

Age (years) 1.03 0.92-1.15 1.12 0.94-1.32
BMI (kg/m?) 1.00 0.98-1.02 - 0.98 0.96~1.01
Energy (kcal) 1.00 1.00-1.00 0.99 0.95-1.04
Protein (Vegetable) (g) 0.86* 0.74-1.00 1.10 0.82-1.46
Protein (Animal) (g) 1.03 0.97-1.09 0.99 0.79-1.24
Fats (Vegetable) {(g) 1.04 0.97-1.11 1.07 0.69-1.64
Fats (Animal) {g) 0.95 0.88-1.03 1.22 0.77-1.93
Carbohydrate (g) 1.01 0.99-1.03 1.03 0.85-1.24

Analyzed by Cox proportional hazards model; *P < 0.05.

mize the risk of depending on memory, we used a
dietary record based on the recollection method cou-
pled with direct interview Furthermore, previous
study has indicated that to obtain representative data of
the routine dietary habit, long-term dietary survey for
one week, one month, or even one year is necessary.’
In our Institute, we had chosen to use a 3-day survey
considering the feasibility of implementation in field
survey. The results of nutrition survey are sent back to
the subjects by mail. Therefore, we cannot exclude the
possibility that intervention might have been intro-
duced in response to the result.

Although many cross-sectional studies on the
changes of dietary intake with aging have been reported,
there are few reports of [ongitudinal studies that follow
the changes with advancing age. Consequently, these
changes have not been clearly elucidated. The other
longitudinal study conducted in Japan, National Insti-
tute for Longevity Sciences-Longitudinal Study of
Aging (NILS-LSA)' started its baseline survey in 1997-
1999 and the research results are not yet available.
Regarding studies overseas, the longitudinal study con-
ducted in Gotheburg, Sweden' (1971/71-1981/82;
98 subjects, aged 70s) reported reduced energy intake
and energy intake adequacy rate. The Baltimore longi-
tudinal study'? also observed lowered energy intake and
fat energy ratio in the elderly. The 6-year follow-up
study (1988/89-1995/96, 248 subjects aged over 70)
conducted in New Zealand by Fernyhough et al.”® and
the 4-year follow-up study (1993-1997, 82 subjects)
conducted in France by Nicolas et al.'* both reported lit-
tle changes in intake of macronutrients and micronu-
trients with aging. The variable results in these reports
suggest that the effects of aging on' nutrient intake
observed in longitudinal studies are not only caused by
the aging phenomenon but may also include elements
of changes in socioeconomic factors with time in that
particular region.'? Therefore, these results have to be
interpreted with caution.
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In our 8-year longitudinal study, the elderly subjects
in Koganei City took large quantities of green and yel-
low vegetables, fruits, fish and shellfish, fats and oils,
and milk or milk products. Especially, the intake of milk
or milk products by males (138 g) and females (207 g)
living in Konami was considerably higher than the
national average. Females consumed more milk or milk
products than the daily national average for the elderly,
which is approximately 200g. Among these food
groups, fruit consumption is the only item that
decreased significantly with aging in both males and
females. This decrease in consumption is suspected to
relate the fact that shopping is harder as age advances,
especially for fruits that are heavy and bulky; the trouble
of peeling; and also the high price.

Regarding the aging-related changes in nutrient
intake, significantly decreased intake was observed for
carbohydrate and sodium in both males and females,
and for energy, protein and fats in females, However, the
PFC energy ratio remained unchanged. In addition,
the nutrient intake was higher than' the recommended
dietary allowances in both males and females, showing
that despite aging, these subjects had maintained an
appropriate level of nutrient intake. In other words,
aging-related changes were not observed in nutrient
intake adjusted for body weight and physical activities.
These findings imply the following: in the natural
course of aging, physical activities decrease and food
intake also decreases, resulting in weight loss and
reduced obesity; however, by taking an adequate quality
and quantity of foods during the early aging period and
then maintaining this dietary habit, this practice will
enrich the diet in the later aging period and is related to
achievement of healthy longevity. Even viewing from the
manner of food intake, the PFC energy ratio indicated
that these subjects consumed a balanced diet.

When examining the relationship between mortality
and dietary habit or nutrition, obviously this relation
changes according to individual diseases, which pre-
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sents difficulties in identifying the appropriate dietary
habit or nutritional factors. Furthermore, the cause of
death in the elderly usually involves a mixture of mul-
tiple diseases or lesions. Analysis based on cause of
death by specific disease does not seem to be relevant.
We therefore used mortality by all causes as an indicator
in our analysis.

Regarding the relationship between nutrition and
vital prognosis, although the contribution of nutrition
to individual diseases and death has been investigated in
middle- and old-age groups, it is important to examine
which food er nutrient affects the total mortality in the
elderly. However, there are few studies on nutrient and
vital prognosis in the elderly living in the community
during the process of normal aging."*'* We found no
report that examines life expectancy using nutrient
intake as a independent variable. Kumagai et al'’ ana-
lyzed from the viewpoint of food pattern. They reported
that vegetable protein has a negative effect on all-cause
mortality, and suggested that antioxidants such as
vitamin C_-and "beta-carotene may have beneficial
effects.'® '

In the present study, we examined the relationship
between mortality by all causes and nutrient intake, and
added in the analysis another independent variable,
BMI, that has been shown from our past results of
TMIG-LISA to be strongly related to total mortality.'?
The present results showed that even after controlling
intake of other nutrients, vegetable protein alone
showed a significant correlation with mortality. Vegeta-
ble protein is a food item that has attracted much atten-
tion recently accompanying the growing knowledge
concerning their physiological activities in the human
body. According to the study of Ashton et al.” soy pro-
tein contains digestive peptides that lower fat metabo~
lism mediated by hormones, contributing to lowering of
serum cholesterol and increase of HDL-cholesterol,
leading to reduction of the risk ‘of coronary heart dis-
ease. The series of studies conducted by Nagata er al.?'#
suggested that the estrogen-like substance in soy prod-
ucts may affect the mental and psychological status of
women, and consumption of soy products and isofla-
vones may have a protective effect against hot flush dur-
ing menopause. The functional characteristics of these
vegetable foods may contribute to prolong life.

The present cohort took vegetable protein mostly
from tofu, natto, and beans. We observed a high fre-
quency of finding natto or tofu as the main dish both in
the 1991 and 1999 surveys, and these foods were eaten
at meal once a day. Incidentally, the main dish is defined
as the dish occupying the central place among the
dishes other than stable food, which is made from soy-
bean, egg, fish, or meat, and typically contains 30 g of
the main ingredient equivalent to over 6 g of protein in
the traditional Japanese dietary habit. From the old days
in Japan, food processing and cooking using soybean

have been developed actively, and soybean and soybean

. products are utilized as a valuable protein source to sup-
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plement rice. Apart from the functional properties,
beans and bean products are cheap and do not require
elaborate cooking. They are easy to use food items that
can be served directly after being purchased. These are
convenient foods for the elderly and are a food item that
can be promoted in nutrition guidance.

This longitudinal study shows that ‘dietary habit for a
long and healthy life’ is characterized by continuing to
maintain the recommended dietary intake even as age
advances, and eating favourite and familiar foods with-
out complicated preparations. The later aging period is
vulnerable to various undesirable situations such as
disease, impaired chewing ability, lowered functional
capacity, poverty, and stress. These situations have
adverse effects on the quality and quantity of food
intake and the general dietary habit, leading easily into a
poor nutritional state.* Whatever happens, it is desir-
able to continue maintaining the recommended intake,
and take early measures to ‘prevent loss of appetite’ and
‘prevent reduced food intake’'.

Although this study only examined a relatively small
sample limited to elderly ambulatory subjects living in
the urban community, the aging-related changes in
food intake obtained in this study helps to define the
desirable dietary habit for the old-age phase.

Summary

1 The weight and BMI in females decreased signifi-
cantly with aging.

2 With respect to quantity of intake by food group, con-
sumption of fruits was significantly lowered both in
males and females.

3 For nutrient intake, significant decreases in protein,
fats, carbohydrate, iron, and sodium were observed in
fernales.

4 No change in PFC energy ratio was observed.

5 The nutrient intake was above the recommended
dietary allowances at baseline and also eight years
later.

6 A significant relationship was observed between veg-
etable protein intake and vital prognosis it males,

Conclusion

In the present 8-year longitudinal study, although
aging-related changes in nutrient and food intake were
observed, nutrient intake was higher than the recom-
mended dietary allowances, This field survey shows
clearly that ‘dietary habit for a long and healthy life’ is
achieved by continuing to maintain the recommended
dietary intake even as age advances. These results are
useful for promoting policies of health maintenance in
the elderly.
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A prospective study of the effects
of regular sports practice on
mortality among the elderly in
a rural community in Japan:
An 8-year follow~-up study

Hunkyung Kim, Takao Suzuki, Hajime Iwasa and Hideyo Yoshida

Department of Epidemiology, Tokyo Metropolitan Institute of Gerontology, Tokyo, Japan

Background: Regular exercise and sports practice are considered effective to maintain
the health and quality of life of the elderly, and even to decrease mortality. The present
study aimed to clarify the relation between regular sports practice and relatively long-term
mortality among the community-dwelling elderly and to determine whether regular sports
practice is an independent risk factor for all-cause mortality.

Methods: In a population-based prospective study, the Tokyo Metropolitan Institute
of Gerontology Longitudinal Interdisciplinary Study on Aging (TMIG-LISA),
748 community-dwelling persons aged 65 and older who participated in the baseline sur-
vey in August 1992 were followed annually for 8 years with respect to mortality.

Results: Excluding 22 early deaths that occurred during the first two years of follow-up,
a total of 158 deaths (83 males and 75 females) were confirmed during the 8-year follow-
up period. Univariate analysis showed that subjects practicing sports regularly a had sig-
nificantly higher score for instrumental activities of daily living (I-ADL), higher alcohol
drinking rate, and faster usual walking speed (P < 0.001). To determine the independent
risk factors for mortality, Cox proportional hazards regression analysis was conducted
using sex, age, regular sports practicing habit, current smoking habit, current alcohol
drinking habit, I-ADL (from the subscale of TMIG-Index of Competence), and usual
walking speed. Regular sports practice did not reduce the risk of death, while sex
(P < 0.001), age (P <0.001), [-ADL (P < 0.05), and usual walking speed (P < 0.001) were
identified as significant independent predictors for all-cause mortality among the elderly
people living in the rural community.

Conclusion: Regular sports practice has no significant effect on mortality; however,
keeping a higher walking speed in daily life is a strongly relevant capability for regular
sports practice and a significant predictor of prolonged active live expectancy.

Keywords: community-dwelling elderly, mortality, prospective study, regular sports
practice.
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Many studies of exercises and sports in the elderly have
been conducted from the viewpoint of mortality,' and
prevention of coronary heart diseases,** arteriosclero-
sis,'®!! diabetes,'*"* cancers,'*'* and osteoporosis.'’-"?
Recently, research has further extended to the mainte-
nance of quality of life (QOL) in the elderly, and many
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issues have been discussed, such as the impact of exer-
cises and sports on prophylaxis against degenerative
changes of the musculoskeletal system, maintenance of
activities of daily living (ADL), improvement of depres-
sion, prevention of seclusion, and enhancement of
social participation.®?*

For the elderly, ‘exercises’ generally include physical
activities in daily life, walking and light calisthenics at
home, and competitive sports using tools or facilities
such as tennis and swimming, These activities may
overlap partially, and there are no strict distinctions
among them. However, the exercise contents for the
categories of ‘daily living physical activities’ and ‘com-
petitive sports’ certainly differ to a large extent in terms
of exercise intensity, subject’s motivation, and physical
capability necessary for implementation. They may also
have different effects on the prognosis of long-term sur-
vival for the elderly. _

We examined the long-term effect of regular sports
practice on mortality by a population-base prospective
study. In this study, we defined regular sports practice as
the engagement in sports usually utilizing specialized
facility or instrument, and analyzed the effect of regular
sports practice on mortality of the elderly living in a rural
community during a relatively long follow-up period.

Subjects and methods

Subjects

The Tokyo Metropolitan Institute of Gerontology
(TMIG) has initiated a refined longitudinal interdisci-
plinary study on aging (TMIG-LISA) since 1991, which
is a long-term project, with the objective to analyze the
process of aging and to identify factors that affect aging
in the elderly living in various areas with different living
gnvironments.

The cohort of the present study consisted of elderly
subjects aged 65 years or above living in one of the
TMIG-LISA study sites; a mountain village in Akita
Prefecture. The baseline survey was conducted between
June and August 1992. Among 852 eligible subjects
who were confirmed to be ambulatory and living at
home, 748 subjects (87.8%; 289 males and 448 females)
received medical examination. Since the objective was
to study the prognosis of long-term survival of the eld-
erly who regularly practice competitive sports, 22 early
deaths that occurred during the first two years (August
1992-1994) because of suffering from either chronic
disease or physical frailty were excluded and 726
subjects (289 males and 437 females) were included in
the final analysis.

Data collection

The survey methods included inviting the subjects to
the municipal community center and conducting face-
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to-face interviews and comprehensive medical examina-
tions including measurements of physical performance.
Follow-up surveys were conducted during the same
month (August) using the same methods as in the base-
line survey. Interview was conducted every year and
comprehensive medical examination every two years.
The subjects were followed for 8 years from 1992 to

_ 2000.

Data on ‘regular spors practice’ were collected by
interview. The subject was asked, ‘Do you practice any
of the following sports regularly?” The subject was
instructed to choose one or more answers from 9 items
consisting of ‘gate-ball’, jogging’, ‘tennis’, ‘golf’, ‘hik-
ing’, ‘dancing’, ‘swimming’, ‘martial art’, and ‘others’.
To the question on the frequency of sports ‘How many
days in a week do you practice the sports?’, the subject
was requested to choose one answer from ‘every day’,
‘56 days/week’, "2-4 days/week’ and ‘one day or less/
week'.

In the analysis of the association between regular
sports practice and prognosis of survival, the following
confounding factors were considered: sex, age, smoking
habit at baseline (‘current smoking’ was defined as
smoking at the time of survey), drinking habit at base-
line (‘current alcohol drinking” was defined as drink-
ing at the time of survey), instrumental-ADL (I-ADL)
assessed by the subscale of TMIG Index of competence
(S items: ‘shopping for daily living’, ‘preparing meals’,
‘paying bills’, ‘managing bank deposit and saving’, and
‘utilizing public transportation’), and walking capacity
(usual walking speed).

Statistical analysis

Descriptive statistics were calculated for the data of reg-
ular sports practice (yes or no) and frequency of prac-
tice. Values are expressed as mean * standard deviation.
Statistical analysis was performed with student’s r-test
and %? test. A P-value less than 0.05 was considered to
indicate statistical significance. Cox proportional haz-
ards regression model was used to analyze the associa-
tion between regular sports practice and mortality
during the follow-up period controlled for sex, age,
smoking habit, drinking habit, I-ADL, and usual walk-
ing speed. Statistical analyses were performed using
5PSS for Windows 7.5.1j.

Results

Status of 8-year follow-up

The cohort at the baseline survey in 1992 consisted, of
748 subjects. As mentioned above, after excluding
22 early deaths {11 males and 11 females) during the )
first two years (1992-1994), 726 subjects were included
in the final analysis. Table 1 shows the data of sex, age,
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Table 1 Characteristics of the study population (N = 726) at the baseline survey in 1992

Variables Male Female sex diff,
Age: years (mean = SD) 71.40 £ 5.44 72.08+5.59 ns '
Sex: male/female (%) 289 (39.8) 437 (60.2) -
Practicing sports regularly: yes (%) 62 (21.5) 60 (13.8) %
Frequency per week (%) 62 (21.5) 60 {13.8)

every day 8(12.8) 13 (21.7)

5-6 day 1(1.6) 233 ns

24 day 29 (46.8) 27 (45.0)

<1 day 24 (38.7) 15 (25.0)
I-ADL: full marks = § {mean + SD) 4,75 +0.88 448 £1.13 e
Current smoking: yes (%) 104 (36.1) 13 (3.0} HA%
Current alcohol drinking: yes (%) 181 (62.6) 94 (21.5) iy
Usual walking speed: m/s (mean £ SD) 1.16 £0.27 1.01£0.26 i

ns, niot significant; **p <0.05; ***p < 0.001.

Table 2 Comparison between the elderly who practiced sports regularly and those who did not at the baseline survey

in 1992 (each sex)

Sex (N)  Category Average I-ADL Cur. Cur. walking
(practicing sports regularly) Age (years) smoking (%) drinking (%) speed (m/s)
Male [Yes (N = 62) 72.8+ 4.31 49+0.42 1 22 (35.5) 1 50 (80.7) 1 1.20£0.23 ],
=289 Lo (v=227) 71.0+57d 47+092d s2@e2d 131677 11s+027]
Fernale Yes (N = 60) L9446 481068 2G4y 12(200)1 114022
(N - 4-63) [.115 j* rjs ns W
No (N = 376) 721574 44zx1181 1129 82 21.9)4 099+0.26

ns, not significant; *p <0.05; **p <0.01; **¥p <0.001.

Table 3 Comparison between the elderly who practiced sports regularly and those who did not at the baseline survey

in 1992 (sex combined)

Category Proportion Average I-ADL Cur. Cur. Walking

(%) Age (years) smoking (%) drinking (%) speed (nvs)
Practicing sports 16.8 72.35+4.48 ] 4.86 £0.57 1 19.8 ] 50.8 ] 117 £0.23 1
regularly (N =122) ‘ ns okt ns *# #kH
Not practicing sports  83.2 71.69+5724  4s3x111d 155 35.3 4 1.06 +0.28

regularly (N = 603)

ns, not significant; ***p < 0.001.

regular sports practice (yes/no), frequency of practice,
and other parameters used for adjustment in the present
study. For the type of sports practiced, the response for
‘gate-ball’ was overwhelmingly high (male: 85.9%,
female: 89.1%) while the other sports were hardly
practiced, reflecting the rural nature of the community
surveyed.

Sixty-two males (21.5%) and 60 females (13.8%)
practiced sports regularly, and the proportion was sig-
nificantly higher in males (x* = 7.35, P = 0.007). The
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proportion of subjects who practiced sports two or
more days a week was 13.2% in males and 9.8% in
females, and was also higher in males although the dif-
fererice was not significant (x* = 2.00, P = 0.18). Among
the variables used for adjustment, significant sex differ-
ences were observed in the mean score of I-ADL, per-
centage of smokers, percentage of drinkers, and usual
walking speed. |

Compare the characteristics of subjects practicing
and not practicing sports regularly in by sex and sex
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combined. In male, the subjects doing regular sports
practice had higher average age, higher score of I-ADL,
higher rate of alcohol drinking, and higher usual walk-
ing speed than the subjects who did not. In female, the
subject doing regular sports practice had higher score of
{-ADL, and higher usual walking speed (Table 2). In sex
combined, the two groups did not differ significantly in
age and smoking rate, but subjects who practiced sports
regularly scored significantly higher in [-ADL and had a
significantly higher alcohol drinking rate. In addition,
they had a significantly higher usual walking speed (1.17
s 1.05 my's; t = 4.85, P = 0.0001), presumably strongly
related to sports practice (Table 3). In addition, a signi-
ficant positive correlation between regular $ports prac-
tice and usual walking speed was confirmed even after
controlling for sex and age.

Association between mortality and regular
sports practice

Excluding 22 early deaths recorded from 1992 to 1994,
a total of 158 deaths (83 males, 28.7% and 75 fernales,
17.2%) occurred during the 8-year follow-up period. A
significant sex difference in mortality was observed
(x = 13.65, P =0.001). The major cause of death was
malignant tumors such as gastric cancer and lung can-
cer, followed by pneumonia. In the present study, the
effects of regular sports practice on all-cause mortality
only were examined.

Multivariate analysis on the association between mor-
tality and regular sports practice after controlling for
sex, age, I-ADL score, smoking rate, alcohol drinking
rate, and usual walking speed showed that regular
sports practice did not reduce the risk of death. In this
analysis, while smoking, alcohol drinking, and regular
sports practice were not significant variables for mortal-
ity, sex and age were identified as significant variables
independently associated with death, and high [-ADL
score (P<0.05) and high usual walking speed
(P < 0.001) significantly reduced the risk of mortality
(Table 4).

When subjects who practiced sports at high frequen-
cies of two or more days a week were analyzed by the
same methods as above, almost identical results were
obtained. Thus, no significant reduction of mortality
was obtained by practicing sports at a relatively high fre-
quency of two or more days a week.

Discussion

From the previous longitudinal studies that exam-
ined the association between prognosis of survival
and lifestyle focusing on exercises and physical activ-
ities, the findings obtained from follow-up studies of
elderly cohorts aged over 60 years are not necessarily
consistent.
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Table 4 Multivariate relative risk (RR) for deaths from
all causes during 8 years according to having regular
sports among the elderly in rural community (Cox
proportional hazard model)

Variables Multivariate
RR? (95% IC)°

Sext - 0.351%%* {0.239-0.516)
Aged 1.064%## {1.033-1.096}
SPT- 1.194 {0.741-1.924)
SMK! 0.720 {0.467-1.111)
ALCE 1.245 (0.871-1.780)
[-ADL" 0.859* (0.754-0.980)
NWS! 0.212%** {0.106-0.424)

sRelative risk; ®95% Interval of confidence; “Sex (male = 0,
female = 1); *Age (years old); “Practicing sports regularly

(yes = 0, no = 1); ‘Cutrent smoking habits (yes = 0, no = 1);
scutrent alcohol consumption (yes = 0, no = 1); "Instrumental
ADL (by subscale of TMIG-IC; 0-5); ‘Usual walking speed
{m/s).

#w¥p < 0.001; *p < 0.05.

In a cohort of 16 936 Harvard alumni (aged 35-
74 years), study of the association between mortality
and lifestyle centering on physical activity showed the
highest mortality in the group with the lowest physical
activity level (< 500 kcal/week) and a general tendency
of decreased mortality with increase in physical activity.?®
A S-year follow-up study analyzing the relationship
between mortality and health practices such as physical
activity, smoking, drinking, and sleeping hours identi-
fied smoking as the only health practice related to mor-
tality in females, while no related factor was identified
in males.?” In the 10-year follow-up the first National
Health and Nutrition Examination Survey (NHANES [)
study on a cohort of 6109 subjects®® low physical activ-
ity and subnormal body weight were associated with
reduced survival in both men and women. The Alameda
County Study that followed 6928 elderly subjects for
17 years found that mortality was associated with smok-
ing, lack of exercise, body weight deviated from normal ’
range, and not taking breakfast regularly.” The 20-year .
follow-up study on middle-age and elderly Finnish men
also reported reduction of premature mortality by high
physical activity.3® R

Recently, the association between physical activity
or sports, especially jogging®' and mortality was studied
in a Copenhagen population (17 265 rien ‘and 13 375
women aged 20-93 years) for a mean follow-up period
of 14.5 years, and showed that (i) mortality was de-
creased in the leisure-time physical activity group com-
pared with the sedentary group, and (ii} moderate to
vigorous exercise was associated with 50% risk reduc-
tion in mortality.® This study concluded that while light
exercises have some health effect, moderate and vigor-
ous exercises are more favorable for health.



Effects of regular sports practice on mortality

Viewing from the above previous studies, although
studies with follow-up periods less than 10 years
showed an apparently weak association between mor-
tality and health practices such as regular sports practice
in the elderly, prolonged longitudinal studies for over
10 years may validate the favorable health effects of
exercises and regular sport.

In the present population-base longitudinal study, we
analyzed the impact of regular sports activities, presum-
ably representing higher intensity of physical activity, on
mortality in elderly subjects during a follow-up period of
8 years. However, no significant association was found
between regular sports practice and mortality in multi-
variate analysis. One reason is that the subjects were
rural elderly men and women, mostly engaging in agri-
cultural work. Apart from sports, this cohort probably
has high physical activities in their daily lives from farm
work, family labor and other rural activities. In addition,
gate-ball was the overwhelmingly common sport
practiced for both men and women in this rural elderly
population. Since gate-ball involves relatively mild
activity intensity compared to other sports, this may also
contribute to the lack of significant correlation.

Gate-ball is one of the most popular competitive
sports among Japanese elderly. An analytical study of
the health characteristics of elderly persons playing
gate-ball showed that the players in general enjoyed
physical and mental well-being.*® This finding probably
suggests another reason why regular sports practice
(gate-ball) is not necessarily an independent determi-
nant of mortality when other confounding factors are
controlled.

The confounding factors used in the analysis of the
association between sports activity and mortality have
all been shown by previous studies to influence the
prognosis of survival in the elderly. Among them, walk-
ing speed has been demonstrated to be a very strong
predictor for maintaining daily living functions from the
TMIG-LISA prospective studies***. The importance of
walking speed was again substantiated in the present
study; that usual walking speed is an extremely strong
and independent influential factor of mortality, similar
1o sex and age. Our analysis showed that an increase of
walking speed by 1 m/s was associated with increase of
a relative risk by 0.155 in the subsequent 8 years, that
means a 1/7 reduction of the risk of death.

The elderly subjects who practiced sports regularly
had a significantly faster walking speed compared with
subjects not practicing sports. Even when controlled for
sex and age, a significant positive association between
regular sports practice and walking speed was observed.
In other words, the elderly who can practice sports reg-
ularly walk faster in their daily life, and they may con-
stitute a group of individuals who are healthier and
more vigorous, suggesting the presence of a strong self-
selection bias for practicing regular sports.

691

The present findings have important implications in
planning future measures to maintain or improve health
status and prolong active life expectancy in the commu-.
nity elderly. While there is an obvious need to recom-
mend appropriate regular sports, it is equally important
to help the elderly to build basal physical strength, espe-
cially to maintain and improve walking capacity, as a
prerequisite to practice sports.
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