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THE CHANGING OF PHYSIQUE AND PHYSICAL FITNESS WITH AGE
AND ITS SEX-DIFFERENCE IN ELDERLY PEOPLE
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JINZABURO MATSUZAWA and FuMmio GOSHI

Abstract

A study was performed to examine sex and age differences in physique and physical fitness and
the sex differences in the change of these parameters with age, and to clarify the relationship
between the amount of exercise and fundamental physical fitness in 326 healthy elderly individuals
over 60 years of age.

A total of 22 variables consisting of 9 items concerning body linearity, quantitative growth,
circumference growth and posture, and 13 items representing 4 domains (muscular, joint, neural, and
cardiorespiratory functions) were selected. The exercise performance index (EPI) was calculated as
the product of frequency and duration (yr) of exercise. The sex and age differences in physique and
physical fitness were examined using two-way ANOVA (sexXage group). Post hoc tests using
Ryan’s procedure were carried out when the main effect of these factors proved significant. To
examine the characteristics of changes in physique and physical fitness with age, Pearson’s correla-
tion coefficient was calculated, and linear regression analysis [test item was the dependent variable
(X) and age was the independent variable (Y)] was applied. Then significant differences in the
regression coefficient and intercept between males and females were examined. Furthermore,
curved-line regression analysis was executed for the above variables. Applying principal component
analysis for 13 physical fitness items, the first principal component was interpreted as fundamental
physical fitness for performance, and the above analysis was applied to the fundamental physical
fitness score (FPS). To examine the relationship between EPI and FPS, the difference in FPS among
the three EPI groups was examined using analysis of co-variance (ANCOVA) with age as the
co-variable.

The main findings of this study can be summarized as follows.

1. With regard to physique, males showed greater body linearity, and females had more skin-
fold. Sex differences in circumference growth were not as significant as those in body linearity and
quantitative growth. Changes in physique with age were greater in females than in males, the change
becoming obvious in individuals over 80 years of age.

2. With regard to physical fitness, males had superior muscular function and vital capacity,
while females outperformed males in standing-reach. However, there was little sex difference in
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neural function. The trend for deterioration in physical fitness with age differed between the sexes
among 4 domains of physical fitness. For example, in males muscular, neural, and joint functions
deterioration significantly with age, while in females, all physical fitness variable did so. In addition,
the age-related trends of deterioration in muscular function (grip strength and vertical jump),
cardiorespiratory function (duration of breath-holding and vital capacity), and neural function
(stepping) were differed between the sexes.

3. The FPS was higher in males than in females. However, FPS decreased significantly with
age in both sexes.

4. It was inferred that among active and healthy elderly males and females who exercised

regularly, FPS was not influenced by EPIL

(Jpn. J. Phys. Fitness Sports Med. 1998, 47 : 601 ~616)
key words : elderly people, physical fitness, age, sex-differences, exercise-habit
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Table 1. Mean age for each male and female age
group.
male female
age-group n X (D) n X (9D)
60-64yrs 10 63.7 (1.07) 46 62.8 (1.36)
65-69yrs 21 67.6 (1.47) 50 67.8 (1.28)
70-T4yrs 25 72.6 (1.39) 50 72.4 (1.49)
75-T9yrs 34 775 (1.57) 50 77.1 (1.33)
80-85yrs 11 83.1 (1.87) 29 82.3 (2.77)

note : As a result of two-way ANOVA analysis, no sex
difference was observed (F =3.56), while siginificant
age group difference (F=1074.06) was.
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Table 2. Mean scores and standard deviation for physique and amount of exercise
among male and female in different age groups and 2-way ANOVA analysis results.

1(60-64) 2(65-69) 3(70-75) 4(75-79) 5(80-85) two-way ANOVA post-hoc tests
domains of ~ variables —— — — — (age—differences,
No function [unit] X () X (D) X (D X (D) X (D) M:male, F:female)
L1  gripstrength 339 4751t 34.8( 48)F 3L1( 5370t 285( 543)t 26.8( 3.85)% F, =407.54: M: 34,5 14,5
[ke) 21.1( 3.52) 21.4( 3.55) 19.4C 411) 18 6( 4.25) 16.9C 430) F, = 16914 F: 23,45 14,5 35
Fo = 160
21 legstrength 26.4( 7.2)% 256( 815% 255( 804)% 234( 7.2)t 17.9( 3991 F, 14291k M: 1,2,3,455
[ke] 18 5( 6.08) 15.6( 5.85) 14.0( 520) 12.2( 4.30) 1L2( 4.28) F, = 1L58= F: 1>2,3,4,5 24,5 35
Fo= 140
3 1 shoulderand 188( 48)% 20.8( 58)t 190( 676)% 163( 3.9%)% 158( 561)F F, =135480 M: 24,5 34
am strength  13.5( 3.67) 13.6( 4.65) 1L2( 4.56) 10 1( 3.49) 7.7C 3.02)  F, =1L0l= F: 1,223,455
(push) [kg] Fe= 0.76
4 1  shulderand 282( 6.19)t 226( 42)%t 196( 4651 181( 375)% 14.6( 4%)1 F, =288 M: 1,234%
arm strength  13.6( 3,27) 13.8( 3.89) 1L1( 4.18) 9.5( 3,44) 87( 362) F, =223 F:1,2345 35
(pull) [kgl Fe= 130
5. 1  vertical jup 33.0( 7.200% 290( 7.73)t 2R1( &66)t 189( 6.4t 16.0( 7.08)% F, = M: 1,2534,5
[cm) 20.2( 4.31) 19.2( 4.90) 154( 4.16) 137C 4.63) 11.8( 4.89) F, = F: 1,23,4,5 35
Feo = 4 89
6. I vital 30%6.0622.58) t  2939.0(735.14) + 2843, 2(587.90) t 2816.2(65L 97) ¢ 2752 7(484.96)t F, =154 49 F: 1,2>3,45
capacity (mf] 2457.4(398 04)  2308.0(430.11)  2014.6(43L07)  1971.8(388 54)  1632.8(419.90)  F, = 9 40k
Fo= 1.8
7. 0 length of 33.8( 14.16) 34.6( 12.97) 30.4( 10 80) 30.5( 13 60) 34.5(13.63)t F, = 6.9 F: 1>3,45 23,5
k[msaih—ho]ding 35.6( 14.08) 30.8( 13.20) 25.5( 11.62) 261(1534) 2.9(10.52)  F, = 245
sec. Fe = 1.50
& M tapping 63.2( 7.8) 55.4( 10, 06) 5L8( 672) 5L9(C &17) 51.4( 7.89) F.= L61  M: 1>234,5
[times/10sec] 59, 5( 7.45) 56.8( 7.70) 529( 8 88) 49,5( 10, 00) 480( 7.00) F, = 148 F: 1,2534,5
Fe= 100
9 W stepping 49.7C 7.1t 44.7C 790t 38 5( 840) 36.6( 9.47) 33001045  F, = 1219% M: 1,253,4,5
[times/10sec] 41.4( 7.23) 3’2 927 34.9( 10.72) R2( 812) 34.6( 6.44) F, = 1444 F: 13,45 24
Fe= 211
10 W foot balance 9 1( 904) 11, 7( 13,00) 6.8( 415 4.5( 259 23( 1.60) F.= 050 M: 24,5
with eyes 13,7 13.47) 11.8( 12 55) 59( 543) 3.3( 227) 37(C 269  F, = 1054 F:1,234,5
closed(sec) Fo= 0.8
1L I reaction time 365.3( 5412)  430.0(144.49) 478 6(139.49)  456.4(10048)  417.3(60,67) F, = 219  F: 3,452
[msec]) 401.9( 95.34)  406.3( 8430)  460.8(11539)  499.0(14L.23)  489.6(108 23)  F, = 5 56%
Fe= 155
12 IV standingreach 4 1( 8&17) -L1( 7.49) Qo( 7.9 2.5( 9.05) 0.8(1230)  F. = 8789
(cn] 1L1C 7.1t 12.8( 6.08) 98( 6191 9.8( .10t 85( 6.28)t F.= L16
Fe= LT74
13 IV trunk 12.7¢ 7.70) 103, 1( 16.56) 9. 3( 14. 16) R 2( 15 83) 87.7(19.52) F.= 255  M: ID3,45 24,5
pronation 108, 0 15.85) 100, 8( 17.87) 97.4( 13 13) 87.9( 17.33) 87.1(15.21)  F, = 1247 F: 1,2,34,5
(degree] Fo= 0.8
4 V  stature 159.0( 4.68)% 1622( 577)t 1596( 576)% 1604( 6.20t 1592( 6.12)1 F, 33925« F: 1,235
[cn) 148 9( 4.64) 148 8( 5.25) 147.5( 4.55) 147. 1( 5.10) 144.8( 4.76) F. = 261
Fo= 109
15 V  amspn 160.2( 4.19% 163.1( 6.96)% 1607( 581)t 1624( 6.42)% 16L7( 856)% F, =235 Bwk
[cn) 150, 3C 5. 11) 150.3( 6.58) 148 1( 526) 149.3( 6.24) 1480 6.53) F, = 098
Fc = 066
16V body weight  54.5( 4.44) 584( 616)t 587( 678)% 57.7( 6.89)% 521( 573)t F.=45320 M: 23,45
[kg) 51.8( 6.46) 5L2( 802) 52.2( 7.65) 49.8( 5.89) 46.3( 5.81) F, = 59 F:1,234%
Fo= L0l
17V chest girth  87.3( 3.54) 85( 4.85) 907( 4510t 897( 533)F 8.0( 348) F, =1520% F: 1,235
[cm) 87.0( 6.13) 8.6( 6.48) 86.6( 6.65) 84.8( 5.62) &.3( 5.79) F, = 28
Fe= 106
18 V  upper am 25.7( 1.42) 27.7C 2.19) 26.8( 1 66) 26 1( 2.59) 25.8( 251) F, = 039
girth [cn] 26.9( 2.81) 26.5( 2.60) 26.4( 235) 26.1( 2 16) 25.2( 243) F, = 208
Fc = 159
19V  calf girth 33,0( 1.63) 33.7( 1.50) 334( 212) 3’2( 2100  323( 205) F.= .78« F: 1,235
[em) 32.7( 2.13) 329( 262) 325( 227) 321( 3.08) 3L1( 1.8)  F, = 3,08+
Fe= 0.2
2. V  skinfold fat ~ 88( 267) 9.5( 3.25) 10.3( 329) 10.2( 4.31) 10.1( 246) F, = F: 1,345 25
(upper arm) [m) 21.9C 4.8)t 20.1( 6300t 2L3( 65Dt 191( 49)t 169 438t F, =
Fc = 251
2LV skinfold fat  16.0( 4.04) 16.9( 6.00) 19.2( 6.89) 156C 5.14) 14.6( 3.08) F. =2L72% F: D45 2,5
(back)  [mm) 2.8( 6.1t 208( 6.46)t  2L0( 7.06) 19.8C 6.30)t 16.8( 52)  F, = 3 60&
Fe= 119
2V inclination of 1.8( 0.87) 2.3( 1.76) 23( 164) 2.3( 129 36( 215 F.= 042 F:®L2
back [degree] 20( 1.33) L9C 1.36) 2.4( 155 28( 218) 25( 1.59)  F. = 342
Fe= 171

Note: * :p<0.05, **:p<0.01, No

.1 ~ 5:musclar function (I), No.6 & 7: cardiorespiratory function (I ), No.
8 ~11 : neurotic function (I), No. 12 & 13 : joint function (IV), No. 14~22 : physique ( V), Scores for grip strength
and trunk pronation indicate averages of left and right, F,: main effect of sex. Fy: main effect of age group. F.:
interaction. For results of post-hoc tests. £ indicates a significantly higher score for males and t indicates for
females. 1, 2, 3, 4>5 shows that groups 1 (60~ 64 years of age), 2 (65~69), 3 (70~47), 4 (75~79) had signifi-
cantly higher scores than group 5 (80~85 years of age).



M, W, €%, #H, @R 8§

606

1S3[[EWS 0} JUIIIIJFI0D UONE[31I0D IS3FIe] YIIM SOY) WOL) P3)SI| a1 SwA] “ (G0 0>d 'G0'Z=4) S9100s Yoeas BuIpue)s I[RWS3J J0] PIAIND SEM UOISSIIFII
3y} ey} pUNOj SeMm I ‘SISA[EUR UOISSIIFAL JUI-PIAIND BUIMO[[O,] "ONE] UOHE[DLIOD : { JUIIIIJI0D UOTIB[31I0D SU0SIBdd : 1 ‘0 0>d:, , ‘G0°0>d:, :3l0N

69°8ST + XIET'0- =& (T¥2°0) *¥¥I°0- Ueds wie 12°19T +%800°0 =£ (312°0) L00°0 ueds wre
€796 + XIST'0- =& (102°0) %8GT°0- Y3a13 1S90 G6°68 + X§T0°0- =£ (¥82°0) 910 °0- y3a13 3s9yo
LG°2C + XL9T°0- =K (22€°0) €91 °0- yoeal-3uIpue)s 18°0 +X%920°0 =£ (G9¢°0) LTI0°0 §oeal-3ulpuels
¥9°0 - XT90°0. =€ (163°0) *€91°0 ¥Oeq jO UoT3RUITOUT 96°96 + X8G0°0- =£ (L¥1°0) 920°0- 3urproy yjeaiq jo yjausj
€61  + X§L0'0- =£  (G¥Z°0) xx061 "0- Y3128 wie Joddn 99°G9T + XgL0'0- =£ (L02°0) 2LO°0- alnje}s
26°LE  + XLLOT0- =& (392 °0) *x661 °0- Y3a13 jreo €8°GE + X620°0- =£ (€L2°0) L80°0- Y13 jred
1€°L9  + Xg82°0- =€ (062 °0) »¥12 "0- 1y313m £pogq 96°60¢ + x¢68°T =K (¥92°0) €60 0- QW1 uorjoRal
08°GE  + X613°0- =K (L2E0) »x6¥2 0- (wIe Iaddn)pojulys G0°S  +X990°0 = (261°0) 6070 (wIe Joddn)jej pjojulys
gV°68 + X¥92°0- = (90€°0) *x¥92 0- (¥o®q) projurys ¥6°L9 +X8E1°0- =£ (9%2°0) 131°0- 3y31amM £poq
€2°29T + X902°0- =£ (T0€°0) %992 "0- alnjeis 66°62 +X121°0- =€ (¥62°0) €21 °0- (¥oeq) 38 projurys
96°¢9 + X€8E°0- =£ (12€°0) ¥xGLC "0~ 3u1ddeys 29706 +X960°0- =£ (G62°0) ¢€¥1°0- Y313 wie Jaddn
€8°LL + X889°0- =K (LLE'0) ¥xG2E "0- 3u1p[oY-YIeaIq JO YI3U3] 02 "2g0¥ + xpe8 "ST-=A (L22°0) G¥I1°0- £310edRD [B}T1A
98°2C + Xq¥6°G =K (GT9°0) **IEE "0- ST} UoTjdeal GO°T  -XL30°0 =£ (L82°0) 0LI0 }oeq jo uorjeUTTOUT
L8°29T + X¥€6°0- =& (G2¥°0) HxLGE 0- uoljeuold yunJ) 91°86 + XgLZ'0- =& (¥L6°0) %k08Z 0- (Usnd)yiduslls wie pue ISp[noys
e1°Le  + XE92°0- =L (IGV°0) *x6LE 0- Y33uaals dri3 10°9S  + XL0V"0- =£ (0¥ °0) %x60€ "0- y33ua1ls 391
¥L2G  + X929°0- =K (18%°0) *kb1¥°0- PosO[d safd Y3 1M JdUB[Rq J00) ¥9°68 + X68% "0~ =£ (¥¥¥°0) %x32€ 0- surdde}
80°2¢ + X.82°0- =& (0G¥°0) g2y "0- (ysnd)yj8uel}s wie pue JSp[noYs €L6S + X8F¥0- = (898°0) %kBEE "0- Paso[O S9A3 Y31 30UR[Rq J00]
€0°2¢ + X382°0- =K (98%°0) *£2¥ '0- (11nd)yi3uslls wie pue Jop[noys 8T6LT + XPIT T- =6 (LLV"0) 388E "0- uorjeuoad yunajy
22V + X888°0- = (GLY"0) *XI¥¥ 0- y3j8ualls 39 96°96 + X6LL'0- =& (0S¥ °0) %kESH "0- gurddsys
L8766 + X¥9°0- =K (8LV0) 3xEGY 0- 3urdde) 60°%9 + Xg5¥°0- =£ (10G°0) %k6S¥ "0- 33ua1ys drid
86 "¥86¥% + XGL0 07-=K (09G°0) *¥6ES "0- £3110eded [B}1A 66°1S + Xg¥¥"0- =£ (9G5°0) *kT0G0- ([[nd)yiduslls wie pue Ip[noys
L9708  + X8L¥0- =£ (609°0) *KkbLS 0- dunf [eo1}JeA 62788 + X.88°0- =& (099°0) *kL09 (- aunf 1ed1319A
uoT)enbd uoISsel3al (&) 1 aews) uo1}enbd UOISS9IZI (&) 1 afew

‘uorjenba uoissaadaua Idul| pue

(X)?8ueyd pue ())38e UIMIIQ O1JEJ UOKE[31I00 PUE JUSIIJI0I UONR[S.1I0D)

‘¢ 9lqel



nr.

T8 505

B. EFRICH 3 FR & OHERAFRS, HELt
RUBRA
RIVEWLERVENERLDOET YV VD
THRAFR K, MK, RUEHKBYER 2 H5IC &S

40

20 |-

10 |

BEBICBY 2 RERCGHEROMEEL L £OME

FEENIOONERIEEBILL - TH
WTNOERIZBWTD, e &
ICHEBEDME T3 A EMEARD S5 N7z (R 2 5H).

Y grip strength [kg)
_ ¥2= -0, 243K2437. 12
ta = 2. 441% :
te = 4. 278**

42

36

30

24

54

48 |

42

36

30

[yrs] 60 65

70 75 80 85

X

Y length of breath-holding [sec]
>N Yi= -0.058X:+36.36
N, ' —
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b "\.,\;
ta = 2 416* : N
te = 2.170% ! "N
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Y stepping [times/10 sec. ]
Yi= 0. 779K1496. 96
t; = 2. 2'.4\4;""\ ~ i
ty = 2_ 552* ' ‘.‘\.,QL"; o
Vo= -0, 383K463.96
[yrs] 60 65 70 75 80 85 X
Flg. 1.

L, HEREOKEVIAEIZRL TS, BHTIE
hEgRED 5 & ER(Y v LS,

A5y ¥r 7 RUOBRIRKEILDL),

K, MWEEREED 37
B Utk izeEn

FPOKEICBV TAHELZHBRE RO LR,

HTIRET
ERFERICBAEELBEI6ERICHE
HHN (K1),
% DK,

ni-.

40

30

20

10

0
[yrs] ©°

4,000

3,000

2,000

1,000

0
[yrs] €°

25

20

15

10

5

0
[yrs] €°

Regression equation.for age (X), physique, and physical fitness variable (Y)

Y

DEEIZBVTHELHBREYE

#BhH, EEHK RAFovErTIE
Bz, FigsE,

vertical jump [cm)
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.ta S 859*.

Y.= 0. 887K1488. 29

to = 4, 844K

Yo= -0.478K:450.67
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65 70 75 80 85

vital capacity [ml]

X

¥1= -15. 834X1+4032. 20

v~ :
\\.,,,
~~

- Yes —40 075X2+4984 98

ta = 2.474%

Y

65 70 75 80 85

skinfold fat (upper arm) [mm]

X

Yz— -0. 219)(2+35 80

"~ —
e,
e S~ ‘-...-,,5
{1

~———.
H - -

Yi= 0.066x:+ 5.05

to = 4. 135%

65 70 75 80 85

(Only variables which sex difference for regression coefficient was significant).
Note : — : male, =+=: female. t, indicates the result of sex difference analysis for each coefficient.

*.p<0.05, **:p<0.0l.
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&b EV20Rfe, BHoOMBERRTH 5608
REHEL L, ZOREMEIINTLHERLS HEX
NTwa2W | B2 3B (2 %H) L-FERE
EEROEE TR (B 2v=rxy x+2.0),
T zy=rxy (ex+1.5)] ICX DEWL, %
LR (BRRE) *HWEMIRL T3, B
Tid, AELROURREDED & - itk Ic B4
55%E, SHRCHEZERCHERIEEER
USRI N 12 X IR TASK X WEE %2 R L
7. —F, KRR EERICBVWTHRBRROEE
HrZOLN, ETORNERIIBVTEE LB
REETARL:. BESLOBRTHEEL AL L,
FRPRAE R AR HRAE IS BT A EEE T B L L b
KEWEBENIZDH - 7.

—7%, ERLEHOME S BTIR, 3L
LEMHTIIZL, DLEREEL»L2BICK
T, H5VIMET AR, &N LTI E 2
5nBMB . 2T, BROBBEERIL
R, KHONMERIEIC DA MEEIED S H
2. W3&Y, 70T TRBLMCETLTNS
A, ThLUBIZELVWETFTZRLTVA.

Y(cm]
16
I Y= -0.083K%40. 326K+ 141
: ~\\ : E
N
8 B S \\.\ -
N
4

1 2 3 4 s 8 7 8 3 10 X
(60) (63) (66]) (69] [72) (75) (78] [81] [84] (87] [yrs]

Fig. 3. Curved-line regression between age (X) and
standing-reach (Y) among elderly females.

C. XTI NER (B—EMAER) DR,
FRANLER E EOIMMEL
AHRETIE, BENEELHCTHBE QLR

ITER IR ATEEEER L, 2oy - £R3IK
BRUMBE LI EORE * A4z AR TIE,
BEEOERITHEN 2 EENERO KRR TE
5 EREL, BENEEDLS 2 AHBTHICE
BaaATEE AL, E—ERarmE L. &
LDE—FEFRTOAHBIETHETHY, H
JVUDEBMELXA LA LhD, HE—FEHSvH
RITEBA NIRRT LBIR L, T&MEEL ) EBT
B 17718 & (FPS : Fundamental Physical-fitness
Score) ¥ M L7z, 2RIz, FPS ORI - E£RFIF

Table 4. Loading for principle components.
grip strength 0.835
leg strength 0.739

shoulder and arm strength(push) 0. 774
shoulder and arm strength(pull) 0. 833

vertical jump 0.768
vital capacity 0. 757
length of breath-holding 0.463
tapping 0.477
stepping 0.449

foot balance with eyes cloased 0.318

reaction time -0.371
standing-reach -0.179
trunk pronation 0. 442
amount of contribution 4.81

percent of contribution (%) 37.00

Note : All loading scores were significant (p<0.05).

Table 5. Male and female fundamental physical
fitness scores (and first principle component
score), age group mean scores, and two-way
ANOVA results.

male female sex
age-group X (D) X (D) difference
60-64 yrs  75.1 (9.23) 54.0 (8.12) WF
65-69 yrs  70.7 (9.78) 50.7 (9.18) WF
70-74 yrs  62.0 (8.41) 42.5 (7.97) WF
75-79 yrs  57.1 (9.28) 37.8 (8.55) WE
80-85 yrs  50.5 (8.85) 33.7 (8.31) WF

total 62.1(11.78) 44.4(11.16) MWF

Note: As a result of two-way ANOVA, the main
effects of sex and age were both significant (F, =284.4,
F»=52.0). Males and females between 60 and 69 had
the highest scores followed by those in the 70 to 74
year-old group, 75 to 79-year-old, and the 80 to
85-year-old groups, and the greater than female score.
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WE, EEREEZRD, BERUVERZLREL
7:. ZERSEMORER (XS5), MERICAE
ZERREIRDO LN, FEEBREOER, HIC
LT, WFhOERIIBWLTOBESTHLD
HECBWELRLE. 72, FRICBELT, B
ek b 60 R U65RAR, T0RA, 7oA, 80
ROMICHEBEICEHEZRLE. RIS, EBITE
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e OMBERY EROBHRBERUDFEERL
7=(E4). Bice b HREL LOFE LMK
BN, ERAOVH B LML) b HHE
R LA, ERERCAELHEIREOONE
ot B, B b FPS ORIFEOMMMEIC
BULAEEREIED SN b 7.

D. EREMIEMNHFFNERTHENERDLE
"

Bepeny 7 BEVE B ERATERE S IC RIZT R
FRET 5700, EBEMBEREPD ICETE,
HBRELESEBREORLZL IFIITHL .
FPS LAELRUZRVEREI BOOLN, BHR
UCERPEEBTLILZELONZ 0, $TH
DEBYPROBRL-DICBLNICIBIITEL
7o, S50, Br L IBMOTEHERICARE
(B : F=3.715, &tk F=5.970)EH LN
fetzd, 3EODFBRE(BHE  F=0.277, &
o F=0.109) RUEEOREST B (B X2

Y
100 ; ;
te = 2.334%
80 ‘
- Yi= ~1.255K:1+154. 42
5 (r1=-0. 627*"{)
50 . -t
40 | "-;. .....
Yo= -1, 125X24125.22  heeeal .
. (r2=-0.664%k) |
20 : :
60 65 70 75 80 85 X [yrs]
Fig. 4. A regression equation for fundamental

physical fitness score (Y) and age (X).

Note : * : p<0.05, **p<0.0l. ty,:sex difference in
intercept. — : male, <= : female.

=2.785, i X?=1.948) DEIRELHERL /-
ET, oEoTEIC L) EREAEL, 35HM
O FPS DUB%1To7:. Be bICEBHEED
Bis3B0FPS BMICAEZRED LN Do
7-(%&6).

V. ¥ ®
A. R, hoME, MBEL, MKE/LE
MICH T DX

EAROFEREEIC B 2 ELRRIE, FAICHKE
RRREMEILTH Y, FhHLEBHEE D R
BIEVVETT22 ik CasnTwnah ),
AME TR, BEROEHOME, mMkEl &

Table 6. ANCOVA analysis results of exercise performance index (EPI).
<male> <female>
G (n=36) G2 (n=27) Ga (n=34) 61 (n=90) Gz (n=67) Ga (n=46)

Y. X Y: X Ys X

Y. Xu Y: X Ys X

62.3 717 63.8 T74.1 60.6 75.3

F= 3.715%  G1< G3

homogenity of parametric x 2= 2,785
homogenity of regression F= 0,277
coefficient

comparison of FPF(Y) F =0.722

F =59
x? = 1.948
F =0.109
F = 1.09

Note : n : number of subjects. Y : fundamental physical fitness score, X : mean age, F': ANCOVA
score with age (X) as the co-variable. *p<0.05. G1<G2, G3 : G2 and G3 are significantly greater
than G1. G1 : EPI=less than 100, G2 : EPI=100~499, G3 : EPI : EPI=500 and above. 26 subjects
who did not respond to questions about their exercise performance were omitted from analysis.
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