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I. LI

EHOIE, AVATOE= 3 ¥ & Bl E LTS —i 2 R - RIEIC BT, TR & 5 2Rk
FHIUE (LT, V02 max) OIEETIRZ . D) OB CHEIE R LT HEEI LT A — 4 % fv
T, W ERTEE T OHHER (LIF, WR) 1239 205 (BUF. %HR) ORI GHXT LB « Ll
Ty A%HR/AWR) ZOb D% REL T HMELER LT SNFE T, TOA%HR/ AWRIZDOWT, LAFFA
PR & L C oYL > 9, HESEMEOREE S 5, HENS . ERAMERD. M-S v IS LB HEY |
BT & O BIRS Fe O - ARG & ORI (2o W TRET 21T > T & 72,

A%HR/ AWRK 8% OFREAIEM D A%HR/ A (WR/BM) &1 - 4EHfG & OB IZ DWW T, JBATHFZEY Clathz
MEHI, 72, BLE L20~60FOHIZB W TER,ICHEMNT 5 (LA E LTIMETT2) 2 EhEgs
N TNHDOZENS, A%HR/AWRKIA%BHR/ A (WR/BM) 122V T H V0, max KU DREHIEMHTH
%VO0: max/BM & [FBEIZ. PER - SERBIOSFIILEMHE L AT 2 2 L 35#D DL I L EEADND, £ 2 THH
22T, HARAND R AE 024304 % 6h 512, A%HR/ AWRK S A%HR/ A (WR/BM) %52 L. MBI, &K4EH
X5 O R RS (UF, SD) 120X, 5EMERiIX 503tz i Lze E70. T oRkiflizs
HANZ B 2 5l & L TRYUTH L2 REAT 272012, FRRIZBWCRBZHE L 2o 4 EE o
TIER O SD % 2 ek, BEAEORIED H AR A OFFM3EHEME & HBRE L7 $512, A%HR/AWRE D
A%HR/ A (WR/BM) 12313 % FHM L ERO IR RIS & IRICHED B OIS D W T bRt L7z,
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£ % A%HR/AWRK N A%HR/ A (WR/BM) THh o720 F72. RIHEICL T T, B, RE L OKIEN %
(Impedance %) DWEI TbNTz, b, B, MMEB I L. BEMAERE RS LR ORNEE [THP
TEHEHIE 12 BT B EERRERAEY | O FFEICHEDSXTbI, $72. LliFEALEE LTO A%HR/ A WR& U A %HR/
A (WR/BM) OI5EIL, ROAMT A MIEDEXEFRMS T LREBEOHETITONIZ,

AT AN 0 ABHR/AWR % il5Ed % 720 DA T A ML, e - ARDHlEo—3E LT, hokiieicst
725 T, 107 MU LM ZiFEO%, BP0 Bz T4 —% (Combi 232CXL. Japan) # MW Tfibh
72o HIEHEOBRENZ, 1 0HEIC50EE AL, 1528 I210W, 15WE721320W 5 > 7R T, iR ED %HR
D60% 2T L F TR O, TOHRT — VT VP fTbNhiz. BB, ZOHED60%D %HR & Karvonen %
WCEkdoNT, T Ty TAMOEEGOERNIL, 70 TAMEBORER A6 ~1257127% 5 £ H 12, FITH,
R O HCH S X 2 DIRAROBEL IS ETbY, AT A Mootk (BT, HR) (s S
N, HR RO WR (Z30F T L i & L CRleRS Nz 2B, LD HR TR T A - §i O BEALZEHHRE O
¥ HR 2SHwbH N7z,

3. ARJIME i OB
SO RDETI L NV HARNDEIE L L TRUTH L 0% ETT 572012, PRI 5 mH A THERE X5 L.
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FRIX T e, B, EB I L, BREMAERTE K O2 S RIS OFIgER Y SD &z 2hZhke, BFEOH
ARNDIEHERE (CHEAL4) . SCERMEBLS)) & HEL 72,

A%BHR/ AWR®D 5 B EHMX 3 D% © £ 9. RN 5 A A THEMZ X5 L. 4FREX s T 12 A%HR/AWR
KO A%HR/ A (WR/BM) O34 (m) MO SD %42, 5 BEREFHMX 50 SRE & LT m-1.55D. m-05SD.
m+05SD K% m+15SD & ZNEAkd7ze RIS, 5 ERERHIX 55 0 K8 FHE & o gz Biliczheh
KO7zo INSDRIRRICFERERAT LI EIZLD ., TOFEED 5 BPEFFMIX 7> DIEHEMEZ RO D Z LD TE 5,
3 7%bH, m+15SD Pl I% very poor (JEHIZ4 %), m+05SD Lk m+15SD Kiiix poor (45%). m-05SD Lh
+m+05SD #Kiiii & average (CF¥1Y). m-1.5SD Ll m-05SD #iifi & good (%) K U¥ m-15SD #Kiiii & very
good (GFHIZHES) O 5EBEOEKIFHMIX T2 ET 5 LN TE S,

4. #iEt

I AR & 3R 60 2 BRI 1 /D ek & Vv 7
5. fR B AR
ARRZEIE, IR AMERHETER: & L CA%HR/AWR Z8H L T2 Ktz Dl 213 CTiTo 72 DT, HRDOE
B (fRE - RDREES) (2. BEAfbS b 0% KR % 145 TS L aamic vz,

m ##R

Table 1 1212 B LN LA DEMIX O NI O ERZ R L7zo 72, Table 2 113 &AERX BT
BB R, RER KRR OTEME (SD) % BLHNIR L7z,

Figl IZIZBHIZOW T, Fig2 (2 EAB Z LI2DW T, Figd ICIFREMEREIZ DOV TR UTFigd 12134 &)
JBEERIZ DWW T, BRI BIT 25RO EHEOFHMHE (SD). CHEAY ROEMEB O Fi5fE (SD)
#FZNENFLHNITR L 720 SHIOETIZONT, BHIZTNOERKIZBCTLCMEA & 1ZIZHE UEER L
SHMEB £ )RR EWEE R LTz LHEIZWTNOERIZB VT H IR0k A & Skl B O ol 7R~ LT
Wizo RO EEBZ LIZOWT, BHRWTROEERIZB VT STHEA R UTSCEEB X ) 2@ EE R LT
W7o PEIEA0R% £ T SCHMIE A K OSSO B & 1ZIEF UAEZ 7R LT 7228, 50k LR Tl SCmkiE A ) UV SCikiE B
LD RRENHEE R L Tz, SRIORBAARFIEIZO VT, B TIEE5~59/ ORI 4312 3\ Tt | 2K
HERLTWAY, ZRLGHIIEIESCHE A & SCHMEB ORI O Z 7R LT 7ze Mk TIE40~458% 2 155~ 647% D
WX AT BTG ISR W EZ IR LT 7eds, 2R BAHESCIEB & 13 TH U2 R LTz S O4 5 RS
BRI DWW TiE, e $20~305 2 TESCEME A R OVSCEME B & 11T UAE 2 7R LT 7225, 40 AR I3
BMBEA R OSCHMEB & ) SR EZ IR L Tz,



%

174 I SR I - S S S ¢ SIS I = RV -

Table 1. Number of subjects and mean age in each age group

Men Women
Age group Mean age  Number Mean age  Number
[years] [years]  of subjects [years]  of subjects
20 - 24 223 126 22.4 310
25-29 27.0 185 26.9 332
30 - 34 31.8 112 31.8 230
35-39 37.1 89 36.9 151
40 - 44 42.2 89 41.9 146
45 - 49 47.0 87 47.2 170
50 - 54 51.9 61 51.7 127
55-59 56.6 41 56.5 88
60 - 64 61.9 24 61.7 62

Table 2. Mean values of height, body mass and % fat in each age group

Age group Height Body mass %Fat
[years] [cm] [kg] [%o]
20~ 24 172.2 (5.9) 66.8 (9.9) 19.4 (5.2)
25~ 29 172.0 (5.3) 67.6 (9.5) 19.5 (4.9)
30 ~ 34 171.8 (5.9) 69.6 (10.4) 21.1 (5.2)
35~ 39 170.0 (6.0) 69.7 (10.4) 20.7 (5.2)
Men 40~ 44 170.3 (5.6) 69.6 (9.0) 20.0 (4.0)
45~ 49 168.7 (5.4) 69.0 (9.7) 20.9 (5.1)
50 ~ 54 166.8 (4.8) 67.1 (8.8) 20.0 (5.0)
55~ 59 168.7 (5.9) 68.5 (8.1) 19.7 (5.5)
60 ~ 64 163.4 (5.7) 64.7 (7.9) 19.9 (3.9)
20 ~ 24 159.7 (6.1) 53.9 (7.8) 25.5 (5.3)
25~ 29 159.6 (5.5) 52.7 (7.0) 24.5 (5.2)
30~ 34 159.2 (5.5) 54.4 (7.5) 25.6 (6.0)
35~ 39 157.9 (5.0) 55.0 (7.8) 26.4 (6.2)
Women 40 ~ 44 158.1 (5.2) 57.3 (9.0) 27.2 (5.8)
45~ 49 156.8 (5.0) 56.7 (1.7) 27.5 (5.9)
50~ 54 154.5 (4.6) 56.0 (7.2) 28.2 (6.0)
55~ 59 152.5 (4.8) 54.8 (7.1) 28.1 (5.2)
60 ~ 64 153.0 (4.8) 55.3 (8.3) 28.4 (5.9)
60 -
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Fig.l. Comparison in mean values of grip strength between present study
and references (A and B) regarding sex and age.
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Fig.2. Comparison in mean values of sit-up between present study and
references (A and B) regarding sex and age.
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Fig.3. Comparison in mean values of sitting trunk flexion between
present study and references (A and B) regarding sex and age.
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Fig4. Comparison in mean values of jumping reaction time between
present study and references (A and B) regarding sex and age.
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Table 3 1213 A%HR/ AWRIZDWT, Table 4 1213 A%HR/ A (WR/BM) 122V T, ZAEMIXIZB1T 5 FI5(E

(SD) KO85 BEBSRHIIX 4 085 4 & L C m-155D, m-05SD. m+05SD K F m+15SD % N2 HLBIR L
720 Figh 1213 B A%HR/ AWRIZDW T, Figh (213 & MED A%HR/ AWRIZDWT, Table 3 Ol X,
PIGAE K OF 5 BB BTG X 55 D - B Sl & AEM O BIFR 2 7R L 720 20~655 OHIFH TIZWV 3 1L b IZIZEMBIIR E 2% L
BrEEZ, TNENOIREME RDO72. T2, Fig7 12138 %D A%HR/ A (WR/BM) 122V T, Fig8lZidk
D A%HR/ A (WR/BM) (22T, Table 4 OfEIZHED X, IR O 5 BERSFEAGIX 550 %55 FLAil & 4R ORI FR
R L7ze A%HR/AWR ERFEIC, 20~65DHFHTIZW TN O ITIZEMERE AL LELEEZ, FNEIRD
MJRIE# % KO 720 Figh KU Figh (2R L2ERICFERERAT 522 LI2E ), ZOFEIZBIT S AWBHR/A
WR® 5 B X 53 D3l % k> B T L 5T & 525, Table 5 (21d, ENZNOREIMEE % KD 5 720 DAEHG &
DEIFA K CEEAA & KD 72207%. 30i%. 40i%. 50i%. 60/ 517 % 5 ERFEFHiIX 57 O FE#Al 2 7R L7z, [WERIZ,
Table 6 121X, AEMIEMTH 2 A%HR/A (WR/BM) D 5 EREEHI X 53 D FHEAH % KD 2 720 D Ffn & O Il f=k
Fe O AR KO 72200% . 30i%. 40i%. 50i%. 60i% BT 5 5 B REEHIE X 73 D Ll 2 7R L7z,

Table 3. Mean value (SD), mean-1.5SD, -0.5SD, +0.5SD and +1.5SD of
A%HR/ A WR in each age group

m - m - m + m +
Age group  Mean (SD) 1.5SD  0.5SD  0.5SD  1.5SD
[years] [%/W] [%/W] [%/W] [%/W] [%/W]

20~ 24 0411 (0.070) 0306 0376 0446 0.517
25~29  0.426 (0.065) 0.329 0394 0458 0.523
30~ 34 0431 (0.071) 0.324 039 0467  0.538
35~39  0.425 (0.071) 0318 0390 0461 0.532
Men 40~ 44  0.445 (0.073) 0.334 0408 0.481  0.555
45~ 49  0.475 (0.087) 0.346 0432  0.519 0.605
50~ 54  0.490 (0.089) 0357 0.446 0.534 0.623
55~ 59  0.494 (0.078) 0376  0.455 0.533 0.612
60~ 64  0.539 (0.113) 0.370 0.483  0.596  0.709

20~ 24  0.622 (0.096) 0477 0573  0.670  0.766
25~29  0.650 (0.091) 0.513 0.604 0.696 0.787
30~ 34  0.655 (0.109) 0492 0.601 0.710 0.819
35~ 39  0.676 (0.120) 0497 0.616 0.736  0.855
Women 40~ 44  0.651 (0.100) 0.500 0.600 0.701  0.801
45~ 49  0.695 (0.112) 0.527  0.639 0.751  0.863
50~ 54  0.726 (0.117) 0.551 0.668 0.784  0.901
55~59  0.772 (0.130) 0.577 0.707  0.837  0.967
60~ 64  0.795 (0.158) 0.558 0.716  0.874  1.032
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A%HR/ AWR (%/W)

Table 4. Mean value (SD), mean-1.5SD, -0.5SD, +0.5SD and +1.5SD of

A%HR/ A(WR/BM) in each age group

Age group Mean (SD)

m -
1.5SD

m -

0.5SD  0.5SD

m +

m +
1.5SD

[years] [%/(W/kg)] [%/(Wikg)] [Yo/(Wikg)] [Yo/(Wke)] [%o/(Wikg)]
20~ 24 27.3 (5.3) 19.4 24.6 29.9 352
25~29 28.5 (4.3) 22.0 26.3 30.6 34.9
30~ 34 29.8 (5.7) 21.3 27.0 32.6 383
35~ 39 29.3 (4.8) 22.1 26.9 31.7 36.5
Men 40~ 44 30.7 (4.9) 233 28.2 33.1 38.0
45~ 49 324 (5.5) 242 29.7 352 40.7
50 ~ 54 32.6 (5.7) 24.0 29.7 354 41.1
55~59 33.7.(5.7) 252 30.8 36.5 422
60 ~ 64 347 (7.2) 23.8 31.1 38.3 45.6
20~ 24 33.2(5.3) 252 30.5 359 41.2
25~29 34.0 (4.9) 26.7 31.6 36.5 41.3
30~ 34 35.4 (6.2) 26.1 323 38.5 44.7
35~ 39 36.7 (6.0) 27.8 33.7 39.7 45.7
Women 40 ~ 44 37.0 (6.5) 27.2 33.7 40.2 46.7
45~ 49 39.0 (6.1) 29.9 36.0 42.1 48.2
50~ 54 40.4 (6.4) 30.7 37.1 43.6 50.0
55~59 42.0 (7.5) 30.8 383 458 53.2
60 ~ 64 43.3 (7.8) 31.6 39.4 472 55.0
1.000 4 - m+1.5SD
1y = 0.0043x + 0.3986 Men
0.800 4 ----- m+0.5SD
1y = 0.0034x + 0.3562
0.600 - m
|y =0.0030x + 0.3350
0.400 4 ————- m-0.55D
|y =0.0025x + 0.3137
0.200 4 —— m-1.55D
|y =0.0016x + 02713
0.000 T T T T T T T T T T T 1

0 10

Figh. Relationship of age to A %HR/ A WR for assessment standards in men.
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Lines presented in this figure are regression lines of age to mean value (m),

m+1.5SD, m+0.55D, m-0.5SD and m-1.5SD of A %HR/ A WR.
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1 - m+1.5SD
1.000 4 y = 0.0060x + 0.6153
= | [ m+0.55D
§ 0.800 4 v = 0.0047x + 0.5529
§ 7 m
N 0.600 - y=0.0041x + 0.5216
E -
—————— m-0.5SD
§ 0.400 - y = 0.0035x + 0.4904
N 0200 4 ———- m-1.55D
1 v =0.0022x + 0.4280
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Fig6. Relationship of age to A%HR/ A WR for assessment standards in women.
Lines presented in this figure are regression lines of age to mean value (m),
m+1.5SD, m+0.55D, m-0.5SD and m-1.5SD of A %HR/ A WR.

60 -

4 - m+1SSD M
50 | v=0245x+ 2887 en

1 ----- m+058D e
40 4 y=0.203x + 25.21

m
30 4 y=0181x +23.38

1 - m-0.5SD
20 v = 0.160x + 21.55 ©

10 e m—1.55D
y = 0.117x + 17.89

A%HR/AWR/BM)  (%/(W/kg))

0 T T T T T T T T T T T T T

0 10 20 30 40 50 60
Age (years)
Fig7. Relationship of age to A %HR/ A(WR/BM) for assessment standards in men.

Lines presented in this figure are regression lines of age to mean value (m),
m+1.5SD, m+0.55D, m-0.55SD and m-1.5SD of A %HR/A(WR/BM).
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Fig8. Relationship of age to A %HR/ A(WR/BM) for assessment standards in women.

Table 5. Regression equations of age to A %HR/ A WR for assessment standards and

B m+1.5SD
v = 0.351x + 32.67

--------- m+0.55D
-4 y=0.289x + 28.94

m
7y =0.258x + 27.07

y = 0.228x + 25.21

4 —== m-1.55D
y = 0.166x + 21.47

0 10

20 30 40

50

60

Lines presented in this figure are regression lines of age to mean value (m),
m+1.55D, m+0.55D, m-0.5SD and m-1.5SD of A %HR/A(WR/BM).

assessment standards at 20, 30, 40, 50 and 60 years in men and women

Men Women

Mean 0.0030 x Age + 0.3350 0.0041 x Age + 0.5216
Mean +1.5SD 0.0042 x Age + 0.3986 0.0060 x Age + 0.6153
Mean +0.5SD 0.0034 x Age + 0.3562 0.0047 x Age + 0.5529
Mean - 0.5SD 0.0025 x Age + 0.3137 0.0035 x Age + 0.4904
Mean - 1.5SD 0.0016 x Age + 0.2713 0.0022 x Age + 0.4280

20years 30years 40Oyears 50years 60years

Mean value 0.395 0425 0455 0485 0.515

Very poor (Above) 0.483 0525 0.567 0.609  0.651

Men Poor (Above) 0424 0458 0492 0.526  0.560

Average (Above) 0364 0389 0414 0439 0.464

Good (Above) 0.303 0319 0.335 0.351 0.367

Very good (Below) 0.303 0319  0.335  0.351 0.367

Mean value 0.604 0.645 0.686 0.727  0.768

Very poor (Above) 0.735 0.795 0.855 0915 0975

Women  Poor (Above) 0.647 0.694  0.741 0.788  0.835

Average (Above) 0.560 0.595 0.630 0.665 0.700

Good (Above) 0.472 0494 0.516 0.538  0.560

Very good (Below) 0472 0494 0516 0.538  0.560

Unit of values: [%/W]
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Table 6. Regression equations of age to A %HR/ A (WR/BM) for assessment standards
and assessment standards at 20, 30, 40, 50 and 60 years in men and women

Men Women
Mean 0.181 x Age + 23.38 0.258 x Age + 27.07
Mean +1.5SD 0.245 x Age + 28.87 0.351 x Age + 32.67
Mean +0.5SD 0.203 x Age +25.21 0.289 x Age + 28.94
Mean - 0.5SD 0.160 x Age + 21.55 0.228 x Age + 25.21
Mean - 1.5SD 0.117 x Age + 17.89 0.166 x Age + 21.47

20years 30years 40years 5SOyears  60years

Mean value 27.0 28.8 30.6 324 34.2

Very poor (Above) 33.8 36.2 38.7 41.1 43.6

Men Poor (Above) 293 313 333 354 37.4
Average (Above) 24.8 26.4 28.0 29.6 31.2

Good (Above) 20.2 21.4 22.6 23.7 24.9

Very good (Below) 20.2 21.4 22.6 23.7 24.9

Mean value 32.2 34.8 37.4 40.0 42.6

Very poor (Above) 39.7 43.2 46.7 50.2 53.7

Women  Poor (Above) 34.7 37.6 40.5 43.4 46.3
Average (Above) 29.8 32.1 34.3 36.6 38.9

Good (Above) 24.8 26.5 28.1 29.8 314

Very good (Below) 24.8 26.5 28.1 29.8 314

Unit of values: [%/(W/kg)]

V. E%

SRIOHLOEII L NVAHEANDOERRL L TEZUBTH 202 Wil T 572012, FTHE0E). MEBZ L.
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