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AGE AND SEX DIFFERENCES OF THE ENDURANCE TIME
IN STATIC EXERCISES

MasaHARU QOHNAKA

The endurance time in the static exercises was measured in 638 male and female
subjects, aged 11 to 79 years. Three types of exercises were used in this study :
1) lifting up the load equal to one-third of the maximal back strength, 2) holding the
9 kg of iron bar horizontally by the forward stretched upper extremities, and 3) chin-
ning. Maximal back strength of the young adult females was equal to about 60 % of
the males. Endurance time in lifting is shorter in females than that in males when the
same weight was loaded, however, this was reverse when load corresponding to one-
third of the respective maximal back strength was used. Sex differences in endurance
time were not observed in puberty and senility, suggesting the hormonal participations
in muscular morphology and compositions related to the muscular strength. Endurance
times in holding the iron bar and chinning extended with increasing ages. Relations
between the endurances of the static exercises and some indices of the nutritional status,
especially of breadth growth, were briefly discussed.
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Fig. 1 Apparatus for measurement of static
muscular endurance.
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Fig. 2 Relationship between the endurance time
of static muscular exercise and weight loads.
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Table 1. The sex and age differences of endurance time in static muscular exercise
equal to one-third load of the maximum back strength.
I |
| Male ‘ Female Significance
No. of " Maximum Endurance | No. of Maximum | Endurace (()fngllgef:::ﬁe)
Age | subjects . back strength time ‘ subjects | back strength = time ‘
20 6D | ke (min) | (ke) (min) |
11—12 | 24 95.6+17.7  4.14%2.53 16 75.6£19.5 | 3.60+1.53 | NS
20—29 38 156.4+24.7 5.12+2.55 | 74 92.9+20.4 | 8.59+4.15 p<0.01
30—39 14 147.8+25.0 ‘ 4.87+1.93 58 91.2+19.0 } 7.94+4.25 } p<0.01
40—49 } 35 142.9+24. 3 ‘ 5.85+3.30 93 87.6+17.2 ‘ 7.78+3.77 | p<0.01
50—59 21 132.6+20.6 ' 5.97+2.53 75 75.6+15.3 | 7.56+3.34 p<0.05
60—69 12 109.7+18. 7 ‘ 6.69+2.15 30 65.0+11.2  7.54+2.99 ! NS
70— 14 NS

Values are meansj:S.D. NS : not sngmﬁcant
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Fig. 3 Changes in heart rate during static
muscular exercise.
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Fig. 4 Changes in endurance times of various
static exercise with age.
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Table 2. Correlation coefficients between physical fitness and static endurances.
% Endurance time of
‘ ] .
- i d hold h
Lifting(male)  Lifting(female) Forw(z;rlale;) mg‘ C(r;na?gg

(No. of subjects) (158) (361) (119) (119)
Body height —0.052 0. 071 0. 030 —0.191*
Body weight 0.181* | 0. 208** 0. 282%* —0. 344%*
Girth of chest 0. 030 0. 101 0. 409** —0. 146
Girth of upper arm (extended) 0. 288** 0. 240%* 0. 367** —0.130

(flexed) 0.278** 0. 242%* 0. 420** —0. 092
Vital capacity —0.001 0. 099 0. 086 0 011
Back strength —-0.174* i 0. 010 0. 263** 0. 066
Grip strength -0. 003 ‘ 0. 160** 0. 065 —0.122
Body weight/Body height 0. 340%* 0. 309** 0. 402** —0. 337**
Girth of chest/Body height 0.155 | 0. 208** 0. 378** ; —0. 004

‘ \
Vervaeck’s index 0.196* 0. 201%* 0. 401** ‘ —0 206*
Rohrer’s index - 0.180% 0. 140* 0.284%% | —0.165
Back strength/Body weight —0.014 0.011 0. 096 ‘ 0. 347**
Grip strength/Body weight 0.011 0. 107 0. 142 ‘ 0.129
~ weipcool, *:p<0.05
U UFHETE I R ADKESTUT & 125700 D ETH /N & D60 LI Lo aF i3 b
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