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FEETE+FREBHRESR) L5V X271220T,
ESRBENAOBOMFEHI T / 4 FE 35T
22 3BV, BLBECEWE 1 S T5852,
83D v X aHHNIEERS, BML FHiB L UH
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FIER S T E RSB ER L TGl i, 3 LW rESEUF%E (NILS-LSA :© National Institute for
HEE S OGO (quality of life © QOL) o, Longevity Sciences -Longitudinal Study of Aging) ]
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M“}" cHDOTH Y, —‘}f'ﬁiﬁé%@ﬂfl%'z 72537 TCh 329 N, FH67T9 £ 550 THhHAH. NILS-LSA K
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Pﬂ#ﬁ}ﬁ#éﬂf BY, EHCREEHIED Loy 719 40,000 Ay O ERZM G L Lz s BHEMmIC
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B2y ATLICF LD, BRI 1EICHT 221,
FE - HBEHEBRUNE (REORMN + LHOBMN) %
BEERNCIB L. 9, 25 Mets ML ELORB S EIED
Befll & 25 Mets B\ E DR - 13 5 MG B % 4110
L., COEE% 25 Mets ML EDOREEIFEIRRT & L7:.
351245 Mets BLEDR S AIETIR I 2w T Bk
IKLTRD,
(2) BENKREE

ZHEAERHIE MMSE (Mini-Mental State Examination)
PRV ZARBREOBTOHBEIEL L T cut-off
point # 27/28 & L7= . MMSE %2 250, &t
HAH, EFH. RABR REOHER, HANEIIICW
L EORRIBEN) 2 WET 57007 X P TH 5.
(3) HEtERMR

FEBOUERRITY = EREERETR L, S
EBOBMERCItREL, »7TY —EROBRML
BiCik y2BER AW 7, %5 KFHEH MMSE
BROZIHEUT~NOEBETOREXBHZERL L, 3B

LR 2 KWLM 25 Mets L EO# S FI5 TR,
45 Mets Y L DR HHIFTIRE, 25 Mets YL LOKE
S RIEEIEE, 25 Mets UL L ORE - 4B G AIF0HH
W% 2 4T hiB, THBECSY, 2hFhoBEIic
OWTEHERTRT 4 v 7 BRGHH 2 BV THRICRS
L7, FAERTFE, 2 RAEROER, BRRK, RO
iE - OEEZE, WREILEE, JERERELAE:, BMERIETY U<
FOBREREOAE, BMI, HEEHRE L HEtni
SAS ver 9.13 #fIA L, FEKEEIL p<005 & L7,

B.lE = 1

FHRDER, £ 2 RAERONZEOHEZ B
IR ISR L7z 25 Mets L EORBR G AETIRRILE
HOHPEEICE» 272 —F, 25 Mets YL LOEEHE
IEMIRERI R 25 Mets VL EORY - LB G HETIRMICE
WTREROFFEEEZRL. 45 Mets BLEDORS
HEHREICEAERERRBO O Ld o (R)).

BX 1 XNRBORH
B (n=339) ¥ (n=329)
Mean = SD Mean = SD P
SE 675 + 54 682 * 56 0.099
BMI 229 = 26 228 + 29 0419
MMSE 282+ 16 28317 0.322
HEER (%) 117 + 28 105 + 22 <0.0001
SEEDRN (47 H)
25Mets BA E
REEEIRHE 5/ H) 1499 = 1107 2227 = 1049 <0.0001
ff/gg e 489 + 491 302 + 407 <0.0001
?;;K /-gf)ﬁ&mam%m 1010 + 1124 1925 * 104.1 <0.0001
45Mets L E
BHEEHRE (97 8) 357 + 552 286 + 440 0.069
BEE (%)
p=7 10123 114 (336) 118 (36.1) 0506
BolE - R 26 (7.1 27 (83) 0.788
B A 54 (160) 88 (269) 0.001
BER A 37 (109) 18 (55) o0t
Bz 19 (56) 8 (25) 0.040
BHERHY voF 29 (86) 60 (184) 0.000

BEOBREL, EREROBSR tREE, H7T) -~ LROBER 2 REL AV 25Mets BLED
RS RIEMEER = 25Mets JA L ORI & RiFOIFFRD + 25Mets BLEDORIL - (L HATEBHEF .
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B MMSE B2 27 S TFIET LA AR
Bt 82 (24.9%) A, 76 (224%) AThH o7 7=,
QY RFA Y VARSI OBRTIE, KEDPE FH-
HE S HIEERE A LR (BH 150 5 L) [CHATH
B (4H 150 4k #%) DF A MMSE 1850 27 ST~
DETIAIHH 25 TH o7z (F v XLk 11878, 95% 124
XF§ :1.022-3452, p= 0.0423). LA»L, 25Mets bA Eoi#a
HEIEDR R 2.5Mets Pl LD KRS AFEMRM L LU
4.5Mets LA LD 5 S EIRF R MMSE 18450 27 SUTF
~OBTEEEZZOON 2 h o0z F7, BEOBER
EDBRBLBWTHEELEEXBOON 2ok (R 2).

4z =
EMETE, EEBHMBIhMSEETEELY

BX2 MMSEDBRESHEENLEDREE

R E LT 25 Mets LLEDOR S AIEREM % 45 Mets
B EoSAEIHRE, 25 Mets L EORBRRE - 43
FESREMIC), ThEhBaiEL oBEIcow
TR %2To7%. F0OEE, 25 Mets LLORE - 3
SRETRMAEE 150 KRB TH 5 tkix, ZaE
DETTHVRI W 2Ly, EEILORELZED
HESHEDREY —EICROC LIXROBEETOF
BRI SEA3 A M REME AR S k.

EE, BHORMPAERETELDIINVK-%
HEL TV HEEHE L, MBCL220BBETHEL
KAV EMFHELIICRo®, EBEEDLTIZIfT-
TWABIETH, LHEEE LT, mMEEHnsEs5%
FhHHELTWAE, Fh EXpEEH7r 50038
TWBIEIREDLY IRV, BRYOBHOFBEHOEE
HERELTRLZLLVWERBLTVWS., FFEICBY

HE n (%) *+v Xl 95% {2 FIX 0 p
B
25Mets BL E
Those 168 (49.6 0981 0550 - 1.749 1948
BTN (496) i 0
Lz 171 (504) 1 Referent
. TR 167 (506) 1.263 0.699 - 2.282 0.440
REAEETIRT i aivR 2 163 (494) 1 Referent
R0 169 (50.6 0652 0.362 - 1.174 0.154
AT R TETHREM (506)
iR 165 (49.4) 1 Referent
45Mets L E
THLBE 166 (494 1.024 0578 - 1.816 0935
b8 g rilEd ] (494)
EfrE 170 (506) 1 Referent
T
25Mets Bl E
. Flra 156 (485) 101 0.550 - 1.856 0974
BA RN itve:: 166 (51.5) 1 Referent
Tlre 160 (50.0) 1.032 0.575 - 1.853 0917
RIS R ative 160 (50.0) 1 Referent
Thod 158 (49.2) 1.878 1.022 - 3452 0.042
BB A EN iative::s 163 (50.8) 1 Referent
45Mets PLE
PP —— THLEE 161 (50.2) 1476 0319 - 2659 0.195
' i 160 (49.8) 1 Referent

BIRAE FSEREINE LR, THUBO25MICEoTHTFITY —~{b L7 ER BRE (BE, H40E-
LA EmiEmsE, BRA BES BUENSBYYF), HFEREFEBELACRF 4 v JEABTHE
);: IRV A
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TEHET, REZ2EDLMAEHEEEHRMG & Btk
ORESBD bR Z Lid, RBIEHOKRMAEL TH
RKELRET25 Mets L LD BEFBRM #FT2 2
ETEADIINKF—%HRL, DABREEBETZFHT
ELWEHEITREINEEILND,

—7%. Rovio 50#{5 0 ¢k, BABECET M4
HEEET L OMEITRD ST AB S HIED & OME
K2V TERDTWS., ZORAE LT, BREDGEE
BT OELABOBBILIC X 2B S BIETOMRE
MENZ L ZEHL T3 FHRCBVTEROES,
B HIED & RAMBEET L OMESBDO Sl o
ORFTHRLELFEEXELZ OIS,

SUBEHONBFTEIREZZEOMBCLLZ->TED
ABEDERL, EFCHAD EREhOFEIRHIRT
HEDIEDLo TV, ZD7:D, TNHLOEREZREL.
RABEOLEOUHEMEL TR ERPICOVTELL D
BEPrEEN5.

5.l 8 ]

HWIRTEED 60 MU LDOB LR & LRI
Xy, BMBEELRE - HBHAED S & URBRIEE
B oBEEICOVWTRET L. 25 Mets LLEORE - £
BHHEEHREAAER 150 SRkBoxtmEE I, 150
SULETHLEUERRE & ETROREOETTSY)
RIDH2ETH oI,

EF22

FHEORRIEL BLRFERFEL> Y — -
ZALICH Y 5 RIMEMTR S (NILS-LSAY ) <&M
WEREWTWAEMB KT % 6 IR OEROE
B, BXUAERASY vy 7ICB#HWALET
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2006.
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Abstract A physically active lifestyle is important across the entire life span. However, little
is known about life-long participation in regular exercise among older people. The purpose of

the present study was to describe regular exercise throughout a person’s lifetime and evaluate the
impact of exercise earlier in life on participation in exercise at age 60 and over. The participants
were 984 community-dwelling older people aged 60 to 86 years. Each participant’s life was
divided into five age categories: 12-19, 20-29, 30-39, 40-59, and 60 years and over. The associa-
tion between exercise at an earlier age and that at 60 years and over was assessed using logistic
regression analysis adjusted for potential confounders. Men had exercised throughout their lives
more than women. Among women, participation in exercise during their 20s and 30s showed a
sharp decline. The preference for exercise differed according to age and gender. Among men, the
most common patterns of exercise throughout life were exercise during all the age categories, and
starting exercise at age 60 and over; whereas in women the most common pattern was no exercise
at all. The adjusted odds ratio of exercise at 40-59 years for exercise at age 60 and over was 5.85
(95% confidence interval: 3.82-8.96) among men and 6.89 (4.23-11.23) among women. Regular
exercise in the younger age categories affected exercise at age 60 and over among men, but not
among women. Regular exercise at 40-59 years was a strong predictor of exercise at 60 years and

over in both men and women.

Keywords : regular exercise, older people, life course, random sampling data

Introduction

Physical activity is an important health behavior across
the course of one’s life. The benefits of physical activity in
preventing health decline and physical function loss have
been demonstrated, especially for frail and aged peopleV.
The Ministry of Education, Culture, Sports, Science and
Technology in Japan reported that the participation rate of
older people in physical activity and fitness has slightly
increased in the past decade?. However, more than 40 %
of older people aged 70 years and older did not participate
in any exercise during the past year?. Insufficient physi-
cal activity remains a public health concern among older
people in Japan.

Engaging in sports activities in childhood and adoles-
cence is known to predict physical activity in adulthood®.
A low level of physical activity in early life has been found
to predict physical inactivity in adulthood®. However,

*Corresponding author. kozakai@ncgg.go.jp
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most longitudinal studies have demonstrated that sports
activities in early life have an effect on physical activity
in young adulthood*®. It remains unclear whether sports
activities in early life are associated with physical activity
at an older age. Some studies have found that a history
of physical activity was associated with current physical
activity in older people’®. In an earlier study we found
that the experience of exercise in adolescence was associ-
ated with a higher level of leisure-time physical activity
in middle-aged and elderly Japanese women”. However,
little basic descriptive data exists on individual variation
in participation in exercise throughout the life span and the
impacts of early exercise on physical activity in later life
among community-dwelling Japanese older people.

The purpose of the present study was to describe regular
exercise throughout the life course and evaluate the effect
of early exercise on the participation in exercise at the age
of 60 years and over.
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Methods

Study population. The investigation is a part of the 4th
survey of the National Institute for Longevity Sciences -
Longitudinal Study of Aging (NILS-LSA), which is a fol-
low-up study on the causes of geriatric diseases and health
problems in older people. The NILS-LSA was based on
data obtained from interviews and laboratory examina-
tions of medical, nutritional, psychological, and physical
fitness variables. The details of the study can be found
elsewhere'®. The initial survey of the NILS-LSA involved
2,267 men and women aged 40-79 years, including almost
300 men and 300 women for each decade (40s, 50s, 60s
and 70s). The participants were gender- and decade age-
stratified random samples of the residents of Obu-shi and
Higashiura-cho, Aichi Prefecture, in central Japan. The
participants were drawn from resident registrations in co-
operation with local governments. All subjects lived or
had lived at home in the community. The participants in
the present study comprised 523 men and 461 women aged
60-86 years. All the NILS-LSA procedures were already
approved by the Ethical Committee of the National Center
for Geriatrics and Gerontology, and all of the participants
signed a written informed consent.

Measures and Procedures. Regular exercise was assessed
using a questionnaire and an interview. The questionnaire
was based on a questionnaire developed by the Japanese
Lifestyle Monitoring Group'V. The participants were asked
for the type, time, frequency and duration of their regular
exercise from the age of 12 years to the present with the
question “What physical activities or sports have you par-
ticipated in during these age categories?” The participants
reported the types of physical activities and sports they had
engaged in from a list of alternatives. These were coded
as 1) light activities such as walking, gymnastic exercise
and gardening, 2) moderate activities such as brisk walk-
ing, dancing and swimming for pleasure, 3) vigorous ac-
tivities with increased breathing and sweating such as jog-
ging and playing tennis, 4) exhausting activities such as
various competitive sports. Frequency of participation was
defined as how often they participated in physical activi-
ties or sports per week. The duration of each activity was
calculated with 1 year as the basic unit. Physical activities
or sports that were engaged in for at least 20 minutes, once
a week and over 1 year, excluding physical education at
school, were defined as regular exercise. Life span was di-
vided into five age categories: 12-19, 20-29, 30-39, 40-59
and 60 years and over. The age categories of 40 and over
included more years with reference to previous studies™,
showing physical activity to be stable in middle age'?.

If participants engaged in a number of regular exercises
during the same period, the exercise with the longer dura-
tion was selected. Interviews were performed by trained
staff.

Potential confounders, included age, education, marital
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status (never married, married, separated, divorced and be-
reaved), annual income (6,500,000 yen or less vs. more than
6,500,000 yen) and chronic conditions including smoking
status (never, former and current), self-rated health (excel-
lent, very good, good, fair and poor) and prevalent dis-
eases (hypertension, ischemic heart disease, diabetes, os-
teoporosis, arthritis and cancer), were investigated using
a questionnaire and interview by a physician. Height and
weight were measured using a digital scale. Body mass
index was calculated by weight divided by height squared
(BMI; kg/m?). Body fat mass was assessed by dual X-
ray absorptiometry (DXA; QDR-4500A, Hologic, USA).
Work-related physical activity was estimated using the
same questionnaire developed by the Japanese Lifestyle
Monitoring Group'?. Work activities were assigned an in-
tensity coefficient of 1.5, 2.5, 4.5 and 7.5 METs (metabolic
equivalents) for sedentary work, work done standing or
walking, moderately strenuous work and strenuous work,
respectively. The work activity scores were calculated by
multiplying the intensity coefficients by the total number
of minutes spent on the activity over the last 12 months.

Statistical analysis. The statistical significance of the
differences in social and health conditions were analyzed
by the Cochran-Mantel-Haenszel test for categorical vari-
ables and Student’s t-test for continuous variables accord-
ing to participation in regular exercise at age 60 and over.
The participation rate in regular exercise was calculated as
the percentage of participants who engaged in exercise in
each age category. Gender differences in the participation
rate in each age category were analyzed using Pearson’s
chi-squared test. The relationship between regular exer-
cise in the younger age categories and at age 60 and over
was evaluated using multiple logistic regression analysis.
Both the unadjusted model and the model adjusted for all
potential confounders were analyzed. The analyses were
performed for men and women separately, as the gender
difference in the participation rate in regular exercise was
considerable. Statistical testing was performed using the
Statistical Analysis System (SAS), release 9.1.3 (SAS In-
stitute Inc. NC, USA). Probability levels of less than 0.05
were considered to be significant.

Results

Table 1 shows the characteristics of the participants by
gender according to participation in regular exercise at age
60 and over. The mean age of the study population was
70.0+6.6 years in men and 69.8+6.7 years in women. Age,
weight, BMI, annual income, work-related physical activ-
ity, smoking, self-rated health, hypertension and arthritis
for men; and height, education, work-related physical ac-
tivity for women were associated with regular exercise at
age 60 and over (p<0.05).

The participation rates in regular exercise for age cat-
egories 12-19, 20-29, 30-39, 40-59 and 60 years and over
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Table 1. Charactaristics of the participants according to regular exercise at age 60 and over for men and women

Men Women
Regular exercise Regular exercise

Yes No Yes No

n=342 n=181 p-value =263 n=193 p-value
Age years 704 * 6.3 69.2 * 7.2 0.048 69.7 * 64 702 + 7.0 0.503
Height cm 1636 * 57 1627 + 59 0.108 1505 * 5.6 1491 * 6.2 0.010
Weight kg 623 * 9.0 59.2 * 83 <0.001 518 = 7.7 517 £ 87 0.829
BMI kg/mz 233 + 28 223 + 28 <0.001 229 + 30 232 t 34 0.246
Bodyfat % 229 * 44 225 + 46 0.395 324 £ 5.1 326 £ 55 0.688
Education years 119 = 29 117 = 3.0 0.513 111 £ 23 106 * 25 0.033
Marital status % 0.097 0.295

Never 0.0 2.2 3.1 3.7

Married 94.4 91.2 7.7 64.0

Separation 0.6 0.6 04 0.0

Divorce 0.6 06 1.9 42

Bereavement 4.5 55 23.0 28.0
Annual income %

6,500,000 yen and higher 248 35.2 0.013 25.8 294 0.401
m%;:l:ft&ty ME:ZE’“"* 1308 * 1359 170.7 % 151.7 0.002 1830 * 855 206.8 * 109.0 0.010
Smoking % <0.001 0910

Never 24.8 203 93.9 94.2

Former 58.1 47.3 23 26

Current 171 324 38 3.1
Self-rated health % 0.001 0.287

Excellent 6.5 0.6 38 52

Very good 33.3 247 217 15.6

Good 52.2 63.2 65.0 66.2

Fair 1.7 9.9 9.1 12.5

Poor 03 0.6 0.4 0.5
Prevalent diseases %

Hypertension 44.5 31.3 0.003 40.7 412 0.921

Ischemic heart diseases 6.2 9.3 0.188 72 6.8 0.852

Diabetes 115 11.0 0.860 7.2 5.2 0.385

Osteoporosis 1.2 33 0.093 16.4 172 0.827

Arthritis 44 11.5 0.002 11.8 17.2 0.102

Cancer 6.2 6.6 0.859 57 94 0.136

Continuous variables are presented as means + standard deviation (SD), and categorical variables are presented as percent-
ages. The differences between groups were analyzed by Student’s t-test for continuous variables and by Cochran-Mantel-
Haenszel test for categorical variables. Bold represents significant p-value (<0.05). BMI, Body mass index. METs, Metabolic

equivalents

are shown Table 2. The percentage of men who had regular
- exercise was significantly higher than. that of women in
all of the age categories (p<0.05), except for 40-59 years.
Among women, a large drop in the percentage reporting
participation in exercise was found during the ages of 20-
29 and 30-39 years.
The popular type of exercise reported for the different
age categories is presented in Tables 3a and 3b. The most
popular activities and sports differed both by gender and
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by age category. Men frequently reported team sports such
as baseball and softball up to 40-59 years of age. In wom-
en, volleyball was frequently reported up to 30-39 years
of age, while dancing and gymnastics exercise were more
likely to be reported among those over 20 years of age. At
age 60 and over, walking was the most popular exercise
among both men and women.

All the possible patterns of participation in regular exer-
cise from age 12 to the present were examined. Thirty-two
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different patterns were identified (Figure 1). In men, the
most common patterns were participation in regular exer-
cise during all the age categories (12.6%) and participation
in regular exercise at age 60 and over (12.6%). In women,
the most common pattern was no regular exercise in any
age category (21.1%), followed by participation in regular
exercise at age 40 and over (14.3%).

Table 4 shows that participating in regular exercise at
age 60 and over is related to participation in regular ex-
ercise across one’s life span. The participants who had
exercised at younger age categories were more likely to
participate in exercise at age 60 and over for both men and
women.

The odds ratios (OR) and 95% confidence intervals
(CI) for those who regularly exercised at age 60 and over
are shown in Table 5. Although, among men, the results
of the unadjusted model for the age category 12-19 years

Table 2. Participation rate in regular exercise across the life course

Men Women
age (years) (n=523) (n=461) p - value
n % n %
12-19 311 595 198 43.0 <0.001
20-29 173 3341 29 6.3 <0.001
30-39 155 2938 62 135 <0.001
40-59 233 446 203 440 0.871
60 and over 342 654 263 5741 <0.001

Numbers and percentages are shown for those who participated
in regular exercise divided into five age categories. Pearson’s
chi-squared test. df=1.

JPFESM: Kozakai R, et al.

was of borderline statistical significance (OR1.42, 95%
CI 0.99-2.05), the odds ratio for participating in exercise
at age 60 and over was higher for men who had regular
exercise during each age category. The highest odds ratio
was 4.63 (95%CI 3.07-6.98) among men who had regular
exercise at 40-59 years. In women, regular exercise in the
earlier age categories did not correlate with exercise at age
60 and over. However, the odds ratio for participating in
exercise at age 60 and over was about six times higher
among those who had regular exercise at 40-59 years (OR
5.85, 95%CI 3.82-8.96). After adjusting for age (continu-
ous variable), BMI (continuous variable), education (con-
tinuous variable), annual income (6,500,000 yen or less/
more than 6,500,000 yen), work-related physical activity
(1SD), smoking (never/ former/ current), self-rated health
(excellent/ very good/ good/ fair/ poor) and chronic diseas-
es (Yes/ No), the associations remained in both men and
women. Regular exercise at 40-59 years was strongly as-
sociated with exercise at age 60 and over in both men (OR
5.96, 95%CI 3.72-9.57) and women (OR 6.89, 95%CI
4.23-11.23).

Discussion

The present study described regular exercise throughout
a person’s life and evaluated the impact of early regular
exercise on participation in exercise at age 60 and over.

Previous longitudinal studies suggest that physical ac-
tivity in early life tracks to later life>®. However, most
studies have tracked physical activity from childhood and
adolescence to young adulthood and the coefficients re-

Table 3a. Popular types of regular exercise across the life course among men (n=523)

1st 2nd 3rd
age (years)
% % %
12-19 Baseball 16.6 Track & Field 11.9 Judo 8.4
20-29 Baseball 11.9 Softball 46 Table tennis 40
30-39 Golf 7.6 Softball 6.5 Baseball 5.9
40-59 Golf/ Walkking*  16.1 Softball 7.6
60 and over Walking 344 Brisk walking 18.4 Golf 13.2

Percentages are shown for those who participated in the exercise. *, Both golf and walking share

in 1st place with the same percentage.

Table 3b. Popular types of regular exercise across the life course among women (n=461)

1st 2nd 3rd
age (years)
% % %
12-19 Volleyball 15.8 Softball 7.8 Table tennis 6.1
20-29 Volleyball 17 Dancing 13 Tennis 0.9
. Tennis, Dancing or
30-39 Volleyball 35 Walking 2.8 Softball 1.5
40-59 Walking 13.9 Gymnastics exercise 8.7 Dancing 8.5
60 and over Walking 247 Gymnastics exercise 154 Brisk walking 9.5

Percentages are shown for those who participated in the exercise.
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