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RELATIONSHIPS BETWEEN PHYSICAL FITNESS ELEMENTS OF
HEALTHY OLDER ADULTS : GENDER AND AGE DIFFERENCES

MASAKI MINAMI, SHINICHI DEMURA, YOSHINORI NAGASAWA, NOBUHIKO TADA and JINZABURO MATSUZAWA

Abstract

The aim of this study was to clarify the relationship between physical fitness elements in healthy
older adults, considering the differences between gender and between age. Subjects were 1042 active
and non-injured people aged from 60 years to under 90 years. The subjects were classified into two
different age groups of under 75 years group and 75 years and over group. A total of 11 variables
representing four physical fitness elements (muscular, joint, neural, and respiratory functions) were
selected through examination of safety and validity. Two-way ANOVA was used to examine gender
and age differences in each physical fitness element. Pearson's correlation coefficient and partial cor-
relation coefficient excluding age factor were calculated for each gender and age group.

As a result of examining the relationship among physical fitness elements, the correlation coeffi-
cients within variables consisting of the following each function, muscular function, joint function
and agility of extremities, were significant in both age groups, and these tendencies were consistent
in both gender groups. Similarly, significant correlation coefficients between standing-reach and
muscular function variables, and between trunk twist and foot balance with eyes open and reaction
time were found in the under 75 years group, but not in the over 75 years group. On the other hand,
different tendencies between genders were found in the relationship between the muscular function
variables and trunk twist and foot balance with eyes open, and between the reaction time and step-
ping and muscular function variables. As the relationships among physical fitness elements tended to
decline in the over 75 years group, it is inferred that this tendency is influenced by the change with
aging of physical fitness characteristics and environmental factors around the older adults.

(Jpn. J. Phys. Fitness Sports Med. 2001, 50 : 571 ~582)
key word : physical fitness element, relationship, older adult, gender difference, age difference
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Table 1. Number of subjects for each age group.
Under 75 yeas group Over 75 years group
60s 65s 75s 80s Total
Male 27 63 91 45 304
Female 94 223 146 56 738
Total 121 286 237 101 1042

Note. Sample size of under 75 years group was 704 (male : 168, female : 536), and
that of over 75 years group was 338 (male : 168, female : 202).
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Table 2. The result of two ~-way ANOVA for each variable.
\gmwm under 75 years over 75 years ANOVA
Function Variable Man D Man 9D Gender Age Interaction
Misscular 1. Grip strength o) M U4 55> 03 55 1183.%#+ 14413 1127
F 2.8 42> 189 44
2. Shoulder and arm M 20.5" 68> 151" 54 402.09++  148.21%+ 11.64%+
mull strength () F 124 44> 93 35
3. Shoulder and arm M 21.4" 74> 158" 54 308.46¢+ 133,70+ 13.00++
push strength (ko) F 126 46> 97 41
4 Vertical juw (am M %8 81> 1BI 61 220.58++ 22615+ 17.03s»
F 84 56> 136 53
Joint 5. Standing-reach (am M 28 73> 20 85 238, 13+ 4% * 0.62
F 10.8" 6.1 9.3" &7
6. Trunk twist M 10.8 152> %28 155 29 59.63++ 0.01
(degree) F %7 158> 90 168
Neural 1. Foot balance with M 8.5 5> 41.8 RB1 T.71s  13361s+ 0.10
eve opened (sec) F 7.8 0> 3.4 N2
8. Tapping (times/10sec) M 55.4 5> 5.6 8.8 0.3 67.85+#+ (.13
F 55.5 3> 5.1 7.9
9, Stepping (times/10sec) M 2m 8> 3.5 9.4 10.05++  42.55++ 2.59
F 3.6 2> %4 82
10. Reaction time (msec) M 459.0 106.4 < 54.5 181.2 3%+ 8524+ 0.01
F 480.5 1286 < 5737 161.6
Respira- 11. Vital capacity (ml) M 31023" 677.4 >2677.6" 586.1 564.05¢+ 118, 11#+ (.48
tory F 2204.5 4534 >18%0.8 422.7
12 First prircipal M 28" 1.713 > 0.45" 1.528 533.19s+ 302 66+¢¢ 9. 79s+
component F €21 1.388>-1.8% 1.20

Note) M : male F : female

Mean value of right and left sides was used for grip strength and trunk pronation.

> : The value of the under 75 years is significantly higher than that of the over 75 years.

W The value is significantly higher than the other in a comparison between male and female.
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Table 3. Result of principal component analysis.
Factor loading of
the first principal
Variable component
1. Grip strength 0.815
2. Shoulder and arm pull--- 0.816
3. Shoulder and arm push--- 0.789
4, Vertical jump 0.778
5. Standing-reach -0. 097
6. Trunk twist 0. 452
7. Foot balance with - 0. 486
8. Tapping 0. 477
9. Stepping 0. 399
10. Reaction time -0.414
11. Vital capacity 0.739
Contribution 4.1
% contribution 37. 369
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Table 4. Partial correlation coefficients and correlation coefficients between physical fitness
variables in the under 75 years males.

1 2 3 4 5 6 17 8 9 10 n 12 Age

1. Grip strength 0.448°* 0.488°* 0.454* 0.314" 0147 0.195° 0.347°° 0.232° -0.283"" 0.4 Q703" -0.274™
2 Shoulder and arm pul I+ 0.386* 0.558** 0.320°* Q.21 0.201* 0.000 0.263"* 025" -0.325* 0.2%8" (.669" -0.382*°
3 Shoulder and arm pushr=+ 0,449 0.514"* 0284 0125 0134 0006 0149 0138 -01% 0376 0636 -0.258""
4 Vertical juw 0.382°* 0.163° 0.190* 0.157  0.411°* 0.413** 0.443"* 0.341** -0.358** 0.224** 0.707°* -0.478""
5 Standing-reach 0.329° 0.244* 0.132 0.185" 0.191* 0.085 0.00 0194 0.13 0.164" 0268 0.010
6 Trurk twist 008 0120 0076 0346 0.246° 0.218°* 0.110 -0.309"* Q.17 Q405" -0.245"*
7. Foot balance with -+ a7 0143 -0.085 0.310 0.(51 0.181" 0.313* 0082 -0.157° 0111 0397 -0.3%6™
8 Tappirg 027** 0135 0.0%6 0.318"* 0.101 0.205** 0.215" 0.2%6™* -0.309" (.1%" 0.518" -0.387°"
9. Stepping 018" 0.1%5° 0.090 0281 0.21* 0062 0.015 029 0194 0142 035 028
10 Reaction time .24 0.278" -0.091 0.310" 0137 -0.276* 0.18 -0.261"* 0. 161° .09 -0.469" 0.189
11. Vital capacity Q401** (.215* 0.328* 0.106 0.174" 0052 002 009 0089 -0.048 0.612** -0.281*
12 First principal comporent 0.687°* 0.5%°* 0.611** 0.607* 0.32%6™ 0.334** 0.277"* 0.398"* 0.306"" -0.444** 0.570"° 054"

Note) The values at the lower left and the values at the upper right are partial correlation coefficients
excluding the age factor and correlation coeffidients, respectively. *P<0.05, **p<0.01
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Table 5. Partial correlation coefficients and correlation coefficients between physical fitness
variables in over 75 years males.

1 2 3 4 5 6 7 8 9 10 n 12 Age
1. Grip strength 0.447* 0.399** 0.380** 0.165 0.270** 0.255** 0.315* Q164 -0.0% Q275" Q.651°* -0.266""
2 Shoulder and am pull--- 0.420"* 0.651** 020 0110 Q08 004 037 0140 -0.284" 0.333" 0.682" -0.186"
3 Shoulder and arm pushr-- 0.381°* Q.643°* 0.244* 002 0160 0172 0297 0089 025" 0.25* 0.694" -0.132
4 Vertical jum 0.319" 0169 0.214 0.082 0.30" 0.386" 021" 01%" 026" 0127 0647 -0.340""
5 Standing-reach 0141 00%2 009 Q04 0.234™ 0.003 -0.041 005 -0.165 0235 0.232° Q1M
6 Trurk twist 0235 0050 0140 0291 Q280 0073 0298 014 0104 0241 0.421* Q178"
7. Foot balance with -+ 0.19%* 0012 0142 031" 000 0025 0.292** 0.228° 0.301"* 0.040 0.470* -0.281""
8 Tapping 0.293* 0.311** 0.284** 0.179° 0.057 0.282** 0.268°" a2 0211 0033 Q.53 -0.130
9. Stepping 014 0126 008 0176 0045 0131 0213 019" -0.216 0.149 Q.34 -0.089
10. Reaction time 006 -024r* 020" 019" 0141 0069 0244 0.184" Q20" €123 057 0269
1. Vital capecity 0.239** 0310 026" 0.069 Q219" 0215 0.013 Q0711 Q1% -0.077 0.419 -0.185"
12 First principal comporent 0.616°* 0.672°* Q. 701** 0.5%" 0.206" 0.388** (.409" (.549** 0.339"* -0.454"* 0383 0.3
Note) The values at the lower left and the values at the upper right are partial correlation coefficients
excluding the age factor and correlation coeffidients, respectively. *P<0.05, * *P<0.01
Table 6. Partial correlation coefficients and correlation coefficients between physical fitness
variables in under 75 years females.
1 2 3 4 5 6 7 8 9 10 n 12 A
1. Grip strength 0.541°* Q.500** 0.363** 0.136"* 0.248** 0.27** 0.250°* (.169** -0.050 0.3%** 0.666** -0.234"*
2 Shoulder and arm pull--+ 0. 513** 0.654* 0.325** 0.169** 0.298"* 0.238** 0.311°* 0.156°* 0. 141" 0.400** 0.734* -0.249**
3 Shaulder and arm pushr-- 0471 (.633** 0.258** Q.197** 0.293** 0.208°* 0.268"* (. 141** -0.142** 0.336** (.63 -0.233"*
4 Vertical jum 0309 026" 0194 0.098* 0308 0.408* (.314"* 0.240** 0.214** 0.303** 0.661* -0.350*"
5 Standing-reach 0.133** 0.168** 0.1%"* 0.0%° 0.181** 0.023 0.160"* 0.052 -0.024 Q. 126" 0.169* -0.02%
6 Trurk twist 0.203** 0.253** Q.251** Q246" 0.180"" 0.176** 0.238** Q.08 -0.163"* 0.263** (Q.505* -0.239*"
7. Foot balance with == 0.142** Q.171** Q.14 Q.32 0083 Q107 0.275** Q.12 0.216" 0.159°* (.499" -0.326™"
8 Tapping 0.204°* 0.265" Q.222** 0.249°* (Q.158** 0Q.189** (Q.212** 0.233** 0.288"* 0.261°* Q.57 -Q.251**
9. Stepping 0.140* 0.124** Q.11 0.202** 0.049 004 0.0/ Q24 .05 01100 034" 0150
10. Reaction time -0.001 -0.094" -0.098 -0.154** -0.019 -0.119"* -0.225"** -0.248** (0.007 -0.187** -0.381**  0.210**
11. Vital capacity 0.340** 0.340** 0.274** 0.194** 0.126** 0.190** 0.037 Q.184** 0.057 Q117 0.602** 0. 388"
12 First principal component 0.647°* 0.720** 0.678"* 0.601** Q.176** 0.458"* 0.417* .53 0 336" -0.32r** 0.519** 0. 457

Note) The values at the lower left and the values at the upper right are partial correlation coefficients
excluding the age factor and correlation coeffidients, respectively. *P<0.05, **P<0.01

Table 7. Partial correlation coefficients and correlation coefficients between physical fitness
variables in over 75 years females.

1 2 3 4 5 6 7 8 9 10 n 12 Age
1. Grip strength 0.593** 0.494* 0.486" 0.164" 0.250** 0.240** 0Q.372** 0.168" -0.109 Q. 360°* Q.743°* -0.338""
2 Shoulder and arm pul |-++ Q. 573°° 0.526** 0.274™ 0.145* 0.179" 0.200" 0.254"* 0.0% -0.062 0.29%" 0.5%8" -0.18""
3 Shaulder and arm pustre- (L 449 0.503*° 0.260"* Q.187** Q.242** 0.097 0.260°* 0.087 -0.036 388" 0.660*" -0.262""
4 Vertical jum 0.421** 029" 0.183" 0.109 0.279" 0.362** 028" 0192 0. 173" 0.266° 0.663* -0.331°"
5 Standing-reach 0106 0112 0.145" 0.048 0.28 014 004 010 010 0120 026" -0.1%"
6 Truk twist 0208 0.152° 0.209** 0.240°* 0.233" 0154 Q21** 0.0 -0.0%6 0.150" 0469 -0.169"
1. Foot talance with -~ (.181" (0.165" 0.044 0.314 0.064 012 0103 002 041" 0.2 0.5%6" 0219
8 Tapping Q317" 0.219°* 020" 0.138 -0.004 0.187* 0.05 0273 0.1 0.1 0.529" -0.246™
9. Stepping 0.150* 0082 0089 Q177" 0117 0058 -0.051 0263 0.088 0073 031" -0.079
10. Reaction time .05 -0.028 0011 -0121 -0.097 -0.026 -0.386" -0.0% -0.075 0.039 -0.382* 018"
11. Vital capacity 0.297* 0.264™ 0.351** Q227" 0079 Q116 0.218"* 0.145° 0.0%6 0.004 0.564" -0.229"*
12 First principal comporent 0.704°* 0.582** 0.631** 0.601** 0.151  0.445** 0.4%0** (.485** 0.350°* -0.341** 0.529" -0.415*

Note) The values at the lower left and the values at the upper right are partial correlation coefficients
excluding the age factor and correlation coeffidients, respectively. *P<0.05, **P<0.01
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Males under 75 years
S Trunk twist A b71Shoulder and arm pull |

[Standing-reach |

[Reaction time |

Females under 75 years
Trunk twist Shoulder and arm pull |
Standing-reach Ly [Shoulder and arm push |
Foot balance [Grip strength |
= Vertical jump ]

Reaction time

|Stepping

Tapping

over 75 years

houlder and arm pull

Shoulder and arm push

(Trunk twist |

over 75 years

Shoulder and arm pull jef==

-lShoulder and arm | "}

-|GriE strenéi: ,L

~IVel’lical jump

[Reaction time ]

Stepping

Tapping

=== This line means significant correlation was found between variables linked.
DThis means significant correlations were found among variables each other.

Fig. L

MO ENEILREE OBl 250
KEOHZEIIODWTIE, BITHETOIHLIZE
nTwizw, 40, Bt o (Bl (),
BREH ()12, B CRREICET (23~26%)
T5H, BHEOLDIELHEIBMD 2/3 120 1%
72w, EEoBEOMEIRKEEIC OV TIE, ME
BEHLNEW(E2), TALDZ LiL, %o
BEICLBEEHNORKHINT 2868 &h
DHNVEL, O EPHBRROAEERICEE
LTWBILERELTVA,

BIRF B biE, BREbHOBEHEEEL
BIRRO N B A, THEITBWTIE, F|iZ, #
BEENDZ (DIHB L BFRFRO LN, EEE
DHE, BOFHLRLEHE DI & LML,
MEICRIE P LREIC > THE Y, Bk
HZRIZTHHOBRENIK & 2829 - 4oi
DGE, ARBROFOMIILrEEL ) ELL
TENHONTVEY | LHIIBML ) L

The relationship among physical fitness elements.
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