éfigﬂx.jﬂi*lﬂg Sl=2X((kiect) 1504, Vol.8 No.2

== 15-08-02—-178 http: //dx.doi.org/10.17661 /jkiiect.2015.8.2.178
MASAHAANTE H &3t 537 4 38 A FZ2d2

Prediction Model of Endurance Time to Isotonic Contraction Exercise
for Biceps Brachii using Multiple Regression Analysis with Personal
Factors and Anthropometric Data

Ju—young Jeong*, Sang—Sik Lee”
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(GTA, gravitational torque of the horizon arm, stretched arm)$} & thA}-&4-=7 %= (MVC, maximum voluntary contraction)
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Abstract Endurance time is very important indicator to estimate muscle fatigue. In the case of measuring
endurance time directly, it is dangerous for subject to perform a test until the point of failure to main time
force. Therefore, this paper presents the model to estimate endirance time using indirect measurements such
as personal fators and anthropometrical data. Previous studies had shown that personal factors such as gender
and age were not related to endurance time, but recently studies have shown that it is estimated by using
independent variable or predictor such as GTA (Gravitational Torque of the horizontal, stretched arm) and
MVC (Maximum Voluntary Contraction). The present study investigated variables to estimate endurance time
using personal factors and anthrometrical data during isotonic contractions. Twenty five healthy subject
volunteered for this study, and performed three test sessions of isotonic contraction exercises at 10750%
respectively. Afterward the correlation coefficient and p-values were compared among regression models
using personal factors and anthropometrical data. The results demonstrated that multi-regression model had
significant coefficient of correlation, and was useful estimate endurance time.

Key Words: Endurance time, muscle fatigue, GTA, MVC, isotonic contraction exercises
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Table 2. Result of Multi Regression Analysis using Personal factors and Endurance time

Endurance Time 109%MVC 20%MVC 30%MVC 409%MVC 50%MVC
A B A 5 0.51571 0.61144 0.38567 0.23692 0.19974
. P<0.05 Y Y N N N
A A
X:]i Y &9 2040.23 1623.56 302.112 193.865 82.2173
X1 =7.7245 -6.6431 -0.3037 -0.4598 -0.0321
X 2 -3.6387 -3.1904 -1.6822 -0.5012 -0.3261
Ao A 4= 0.50565 0.56666 0.28314 0.21571 0.19621
. P<0.05 N Y N N N
Z
e o Y A9 1833.76 2015.62 396.579 186.64 55.805
A A &
X1 -8.8428 -10.206 -1.6765 -0.7095 -0.0966
X 2 6.50667 -0.1858 1.05585 0.67816 0.66444
A3 A 0.60867 0.627 0.4419 0.28876 0.2768
i P<0.05 Y Y Y N N
_ AE o Y A9 625.315 492.59 206.146 100.029 61.038
A A&
X1 -6.4963 -5.6775 -1.7806 -0.668 -0.3327
X 2 13.1069 750415 2.28646 1.20188 0.7262
®oAToA AES NA gHnde thes  AAALLL 649 A%, AF AAYE 5
%2 13} 2}, % 979 AAZAWAS oa] x]Te A7k
N A= 245y dste] thEE 7 EA (Multiple
V= am byt = RaXe D pegegion s 28890
o714, Y& oA FEA7ko|H )(l = Jole A AA, AALAES AR A, ANLTES
o] 43 tlE 37 mdoAiE TE S04 7t
S EE"E ﬂiﬂ%;ﬁﬂ_iolﬂ a/‘% ﬁ?ﬁ%*—i 71]5[:0] 107‘5_ E}‘é‘ §]‘_YL] aoﬂ 1 T ‘IT-4 e} ~
i A ekgtou} fiHE A T FIHARMS
= AANS W, AT AAFEA FBES 7
A E 2= A4 AF 2L AAPLES o] &3
3. 2xt & 1 T AR ATE 349 TR mdo)
A r=0.107062 (p<0.05)e] A7} YEbstth &
2AFANE A2 g FARA A P = e
e e trel s 3e AATY Azke] OEE skl BAW A
2 Az 9D ANLES 5 =9 3] _
S e s B2 = 0107063 (p<0.05)¢] A7} Lhebyk
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Table 3. Result of Multi Regression Analysis using Personal factors and Loganthm Endurance time

Endurance Time 10%6MVC 209%MVC 309%MVC 40%MVC 50%MVC
A5 0.48064 0.59044 0.36041 0.19363 0.10527
P<0.05 Y Y Y Y N
*;g Y 29 9.03285 10.6554 5816 5.46912 44306
X 1 -0.0133 -0.0269 -0.0013 ~0.0052 -0.0021
X 2 -0.011 -0.0097 -0.012 ~0.0049 -0.0033
A A5 0.4424 0.58928 0.26792 0.21091 0.24135
P<0.05 Y Y Y N N
iﬂ%;ﬁ% Y 29 8.96518 10.7928 6.22655 472826 2.40595
X1 -0.0192 -0.0327 ~0.0099 -0.0042 0.00522
X 2 0.93996 0.00972 0.01027 0.01356 0.02476
A A5 057135 0.63664 0.42389 0.27092 0.25286
_ P<0.05 Y Y Y Y Y
- j;";g Y A9 6.46907 5.98729 5.23062 4.33346 3.66393
X1 -0.0159 -0.0193 -0.0124 ~0.0068 ~0.0039
X 2 0.02825 0.03433 0.01747 0.01686 0.02056
FoulA, SAEAS B8 AAAFL 0 fe8E JR% BF diedE AR A9
ABBA T Goet e dEAWelsS A 1050%MVCHA BF fFods 2t Aoz %@
At 1 AR 9FEE, FEHF-o)¢k LxN  ©EHNey FuAss ddAls r= 0357065
{o}elZ &9 Aolx(FF-olghie] WAEZ tf  (p<o.05)olth. wWhM Tzl FH-olg,
TIARAS AAEAT AAAFR] 997 LaNo| ZATFHALE oS ThsAde] Jidles
57 4% olgh LxNo| WS olgd tE  Rik o Ee RS & 5 gon uirae A
87 RdoAE £E-0]9k& LXN t=3an = 45 dF 7hsdol o melAE RS & F
Aol AT folds ey, dsgs Ad & A
GE AR AAAE wole e AfelA
Fo4e 7T E 4% BE, S50l L

XN&  ol8@ tEAARY ARz =
0307061 (p<0.05)¢ Z¥7t vestth £ 58
247 Ak BraE HAstel BA G Anw
r=0237061 (p<0.05)¢] A7} Jepte)

A A, A Lr AT, xﬂ %, A
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Table 4. Result of Multi Regression Analysis using Anthropometrical data and Endurance time

Endurance Time 10%MVC 20%MVC 30%MVC 40%MVC 50%MVC
BA 0.57439 0.61198 0.45955 0.35075 0.30183
P<0.05 Y Y Y N N
AEEY -
22 o) g Y 44 1062.36 1083.02 321.196 91.3163 69.4247
X1 -15.623 -31.723 -5.8265 1.25873 0.1237
X 2 -59.948 -4.0869 -12.005 -12.805 -5.5398
AaA S 0.58489 0.61811 0.46708 0.38444 0.32528
P<0.05 Y Y N N N
AT=9 e
LN Y 24 969.413 996.563 298.314 64.4384 57.6778
X1 -11.499 -26.851 -4.7915 2.5419 0.68836
X 2 -2.4023 -0.5739 -0.4998 -0.5491 -0.2382
oA 0.5805 0.60563 0.45643 0.38742 0.33418
P<0.05 Y Y Y Y Y
‘}I:%* o] % ] 3T
LaN Y 44 718.991 396.324 195.378 110.039 68.8542
X1 53.9102 177.169 19.8304 20.4151 9.41204
X 2 -4.9105 -8.1987 -1.4541 -1.1091 -0.5237

E 5. U5EE Feh ZXFAIZE & AlA R

422 chEs7 2

Table 5. Result of Multi Regression Analysis using Anthropometrical data and Logarithm Endurance time

Endurance Time | 10%MVC 209%MVC 309%MVC 40%MVC 509%6MVC
oA 0.52933 0.57759 0.45561 0.29117 0.2362
P<0.05 Y Y Y Y Y
IEe Y &9 811545 7.95757 5.8819 455212 3.87733
FE-ol ¢ X 1 -0.0771 -0.093 -0.029 0.00369 0.01462
X 2 -0.0504 -0.0563 -0.1156 -0.1203 -0.1119
A 5 0.54032 0.59334 0.46349 0.33396 0.27953
P<0.05 Y Y Y Y Y
9Ty Y &9 7.85731 7.65837 5.66576 4.17994 352207
LN X 1 -0.0633 -0.0718 -0.019 0.0226 0.03259
X 2 -0.0029 -0.0038 -0.0048 -0.0058 -0.0056
A 0.53557 0.61938 0.47088 0.37307 0.30533
P<0.05 Y Y Y Y Y
2~ =
Ti*;‘% Y 4@ 6.43805 5.90302 5.20821 451387 407064
X 1 0.43091 0.67222 0.17059 0.41838 0.38106
X 2 -0.0214 -0.031 -0.0118 -0.0189 -0.0169
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Table 6. Result of Multi Regression Analysis using Personal factors and Endurance time

Endurance Time 109%6MVC 20%MVC 30%MVC 40%MVC 50%MVC
FEA 0.61565 0.63099 0.48598 0.30482 0.34279
P<0.05 N N N N N
;%;{ Y &4 -98.747 898.426 -305.54 -58.175 -125.36
A A e X1 447398 -2.5077 3.16168 0.97754 1.15175
X 2 -8.1843 -4.7314 -2.9735 -1.0368 -0.7672
X 3 16.5096 5.59692 4.69011 1.94536 1.60217
B 7. t3E FE 2R FHEAIZE & Helee CkEEEHEN
Table 7. Result of Multi Regression Analysis using Personal factors and Logarithm Endurance time
Endurance Time 109%6MVC 20%MVC 30%MVC 40%MVC 509%MVC
A S 0.58939 0.63792 0.48131 0.30148 0.33927
P<0.05 N N N N N
Al #F Y &4 3.66544 6.55123 0.94105 1.64236 -1.1856
A jj{u%(}% X1 0.01732 -0.0035 0.02651 0.01666 0.02997
X2 -0.0224 -0.018 -0.0224 -0.0131 -0.0152
X 3 0.04143 0.03168 0.03763 0.02954 0.04335
H 8. ZX|TFHAIZE & MAXFT2A CES|HEA
Table 8. Result of Multi Regression Analysis using Anthropometrical data and Endurance time
Endurance Time 109%6MVC 20%MVC 30%MVC 40%MVC 50%MVC
EA T 0.5697 0.58102 0.45166 0.35405 0.35649
P<0.05 Y Y Y N N
A=Y Y &4 940.973 896.964 288.785 49.8014 51.2007
e X 1 ~10.763 24274 ~45289 2.92069 0.85594
X 2 44.5845 156.137 15.906 22.9457 10.1537
X 3 -3.9806 -6.1015 -1.0629 -1.3614 -0.5976
E 9. HiEE F T X FHAZE & AMHRF 24 CHES|F 24
Table 9. Result of Multi Regression Analysis using Anthropometrical data and Logarithm Endurance time
Endurance Time 10%MVC 202%6MVC 302%6MVC 40%6MVC 509%MVC
F A 5 0.5407 0.65966 0.47381 0.4159 0.35401
P<0.05 Y Y Y Y Y
;‘_1 ;—%%E;l} Y d4 7.61395 7.17361 5.56999 3.89651 3.25719
LxN X1 -0.057 -0.0616 -0.0164 0.02993 0.03944
X2 0.3815 0.61884 0.15641 0.44431 0.41523
X 3 -0.0164 -0.0257 -0.0104 -0.0215 -0.0203
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