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Physical Fitness of Collegiate Judo Athletes.
—A Factor Analysis by Weight Class—.
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ABSTRACT
In this report, 189 collegiate judo athletes were divided into four weight groups. Strength and

fitness was measured for thirty categories and a factor analysis was conducted on those results
to determine significant relationships therein. In the 60/65kg and under group, the first factor
was Static strength factor, the second factor was Body length, the third factor was Width and
volume, and the fourth factor was Consecutive exertion of power, the fifth factor was Balance,
and the sixth factor was Agility-power. In the 71/78kg and under group, the first factor was
Consecutive exertion of power, the second factor was Body length, the third factor was Width
and volume, and the fourth factor was Static strength, the fifth factor was trunk extension
flexibility and the sixth factor was indeterminable. In the 86/95kg and under group, the first
factor was Static strength, the second factor was Body length, the third factor was Width and
volume, and the fourth factor was Consecutive exertion of power, the fifth factor was Balance,
and the sixth factor was Agility-power. In the over 95kg group, the first factor was Consecutive
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exertion of power factor, the second was Body length, the third factor was Width and volume,
and the fourth factor was Static strength, the fifth factor was Shoulder arm strength, and the
sixth factor was trunk flexion flexibility. It was further noted that Body length factor, Width
and volume factor, Consecutive exertion of power factor, and Static strength factor were
significant for all groups. In category of Static strength factor, lower back strength, grip, leg
strength and shoulder arm strength were significant for all four groups. However, factor
construct was different for each of the groups. The categories of abduction and adduction
(designed to measure flexibility) formed different factor constructs for two groups, demon-
strating that abduction and adduction are in judo two independently acquired skills. Width and
volume factor is an important basic strength in judo and differences were observed in connec-
tion with speed and power endurance with all four groups, although the amount of difference

varied with each group.
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Table 1 Mean and standard deviation (-65Kg) =38
Item Mean S.D
] Stature (cm) 167.8605 3.248
2 foot length(R) (cm) 24.511 0.921
3 foot length(L) (cm) 24.559 0.884
4 leg length (cm) 90.944 6.980
© Sitting height (cm) 89.835 2.149
6  Arm span (cm) | 169.231 4.960
7 Body weight (Kg) 66. 600 2.977
8 chest girth (cm) 93.870 2.947
9 Thigh girth(R) (cm) 54.168 2.956
10 Thigh girth(L) (cw) | _ 54.208 2.954
11 Upper arm girth(R) (cm) 29.765 1.483
12 Upper arm girth(L) (cm) 29.458 1.419
13 Back strength (Ke) 155.419 15.101
14 Leg strength (Kg) | 237.200 52.147
15 Grip strength(R) (Kg) 46.792 4.495
16 Grip strength(L) (Kg) 45.608 4.451
17 Shoulder arm strength

(push) (Kg) 40.657 8.974

18 Shoulder arm strength

(pull) (Kg) 43.000 9.421

19 Side step (times) 44,364 3.200
20 shuttule run (m) 43. 250 2.476
21 Vertical jump (m) 56. 457 5. 270
22 50M dash (sec) 7.096 0.220
23 300M run (sec) | _ 50.000 2.721
24 350M run (sec) 58.818 3.295
25 400M run (sec) 69.574 6.283
26 Trunk extension (cm) 52.954 9.477
27 Trunk flexion (cm) 12.929 6.351
28 Bass balance test (point) 94. 250 3.631
29 Foot balance(R) (sec) 57.827 39.262
30 Foot balance(lL) (sec) 63.045 41.442
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Table 2 Mean and standard deviation (-78Kg) N=49

Item Mean l S.D }
1 Stature (em) | _171.632 4.074
2 foot length(R) _ (cm) 25.128 _ 1.047 I
3 foot length(L) (em) | __25.257 _1.012
4 leg length (cm) 93.102 ___5.480
5 Slttlngmhelght _(cm) 91.964 | 2. 985
6 Arm span_ (cm) | _174.187 5.230
7 Body weight (ke) | 76.7386 ~_4.415
8 chest girth (cm) | _100.372 4.711
9 Thigh girth(R) Cem) 58.238 3.0898
10 Thigh girth(L) (cm) | __58.077 3.426
11 Upper arm girth(R) (cm) 32.051 2.
12 Upper arm girth(L) (cm) 31.684 _ 2.
13 Back strength_ (Ke) | _173.863 23.
14 Leg strength (Kg) | 270.553 56.
15 Grip strength(R) (Kg) | 52.277 _B.
18 Grip strength(L) (Kg) | __49.436 B.
17 Shoulder arm strength
| — (push) (Kg) | 43.085 10.
I8 Shoulder arm strength
_  (pulD)  (Ke) | __47.340 9.
19 Side step (times) 45. 105 3.
20 shuttule run (m) l 43.882 2.
21 Vertical jump (m) 53.380 7.
22 50M dash_ (sec) 7.152 | 0.
23 300M_run (s@pz_' 50. 256 3.
24 350M run (sec) | _59.840 4.
25 400M run | (sec) 70.151 6.
28 Trunk extension (cm) 56.277 8.0
27 Trunk flexion (cm) | 17.238 8.
28 Bass balance test (point) 94.286 2.
29 Foot balance(R) (sec) | _ 49.739 42.
30 Foot balance(L) (sec) | _59.917 | __56.127
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Table 3 Mean and standard deviation (-95Kg) N=b7

[tem ] Mean 1 S.D ]

1 Stature _ e (cm) | _176.896 5.567
2 foot length(R) (em)| _26.081 |  1.280 |
3 foot length(L) ___(em) 26.114 ~1.8333
4 leg length ~ _(cmli 95.214 5.548 N
5 Sitting height  (cm) 94.453 * 2.890
6 _ Arm span __Cem) 179.715 _T.112
7 _Body weight (Keg) | _91.445 | _  5.876
8 chest girth (cm) 107.603 F_ 5.312
9 Thigh girth(R) (cm) | _62.952 3.463 |
10 Thigh girth(L)  (ew) | ©3.007 3.242
11 Upper arm girth(R) _ (cm) 35.338 2.883 |
12 Upper arm girth(lL) (cm) | _ 35.144 3.009
13 Back strength *‘_m_ﬁ(Kg)# 184.5%57 23.982 !
14 Leg strength _(Kg) | _290.148 51.643
15 Grip strength(R) (Xg) | _ 56.293 7.351
16 Grip strength(lL) (Kg) 54.297 __B8.991
17 Shoulder arm strength |
. (push) (Ke) | __46.732 | 8.855
18 Shoulder arm strength
o (pull)  (Kg) | _ 47.400 _ 8.227
19 Side step (times)] __43.705 4.578
20 shuttule run _(m) | _ 41.833 2.504
21 Vertical jump (m) 54.491 6.711
22 50M _dash (sec) | __7.528 0.507
23 300M run (sec) 52.8586 5.155
24 350M run (sec) | _65.179 9. 437
25 400M run ___ (sec) 77.024 11.603
26 Trunk extension (cn) 54,807 8.3483
27 Trunk flexion = (cm) 12.787 | ___ 5.784
28 Bass balance test (point) 93.429 __ 2.770
29 Foot balance(R) _(sec) | _40.680  t __ 33.270
30 Foot balance(lL)  (sec) | _43.840 33.353




AR RERME R OB D 2 DD I3 b

#1J§>Clé:%fiﬁﬂggl;"CWJ‘ZSQ

Table. 8iT 3% (86, Bkl THE) D[EERED

RFARTTIIZR LI DTH B El
BAF, B2RFIBERNOEREEDEID

¥, B3

NAIEETRT, F4HFIIBGEER

Ak
A

F, BO5RAIKRERT, £6HFIXFIEI

EgéFWEjﬁggalff:o

Table. QX4 % (Bkgll L&) DEERFEOH
FEBHAFIER LD DTH D F1 B TER

—_ ]{9 —

NOFEFGARBEOEIRFLERLIC. ZDOEFTF
DRIERH B S E, B, EWE (B )ICHEEIL
BRE®R LI, B Li-EabomETable.

BIzA BB L 5, BRENOEFRFEEDEINR
FH L CIEEBEEANECAMELY TRLTW5
ki, BERNOERREEDEOEIER
HOMWEHLAOBEYFRL TS LS T L
T, BERDOBHFREOEINR A LTIRERS
TEIRREFIC/s o T B EHBEINS, LAvL,

Ry 4 TRIEARRK 5 ENL 4 B B LTt

Table 4 Mean and standard deviation (+95Kg) N=45
[tem Mean S.D
IJ_,Stature (cm) | _179.571 5.884
2 foot length(R) (cm) | 26.633 _1.368
3 foot length(L) (cm) 26.771 1.373
4 leg length __Cem) 95.972 6.839
5 Sitting height _Cem) | _ 96.342 3.643
6 Arm span (cm) | 181.944 6.575
7 Body weight (Kg) | 113.505 ___10.607
8 chest girth (cm) | 119.044 B.796
9 Thigh girth(R) (cm) | _ 69.580 4.649
10 Thigh girth(L) (cm) 68.887 3.894
11 Upper arm girth(R)  (cm) 37.828 3.275
12 Upper arm girth(L) (cm) | _ 37.356 3.072
13 Back strength (Kg) | 187.258_ 24.833
14 Leg strength (Kg) | 271.2886 _57.920
15 Grip strength(R) (Kg) 56.244 7.733
16 Grip strength(L) (Kg) 54.365 | _ 8.633
17 Shoulder arm strength
_ (push) (Kg) | _50.442 12.293
18 Shoulder arm strength
~ | (pull) (Kg) | _50.035 9.201
13 Side step (times) 40.838 4.975
20 shuttule run (m) 39.135 1.751
21 Vertical jump (m) 49.695 7.528
22 50M dash . (sec) 7.891 0.520
23 300M run (sec) | _ 61.992 11.300
24 350M run (sec) | __74.210 11.882
25 400M run ) (sec) 86.603 12.998
26 Trunk extension (cm) 51.555 __ 8.595
27 Trunk flexion (cm) | __8.821 | ___ 7.382
28 Bass balance test (point) 95.000 _2.720
29 Foot balance(R)  (sec) | _ 36.695 27.826
30 Foot balance(l)  (sec) 39.792 34.029
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Table 5 Significant factor 1loadings ( -65kg )

——

-

R.Contribution(%) 15.0183 | 13.2836

Iten Factor | 2 3 4 S 6 Communality
l
1 Stature ~ (cm) 0.8813 0.8833
2 foot length(R) (cm) 0.7801 0.6612
3 foot length(L) (cm) 0.8503 0.7615
4 leg length (cm) 0.5187 0.4656
9 Sitting height (cm) | 0.5119 0.6255 |
6__Arm span (cm) 0.7077 0.5957 |
1 _DBody weight (Kg) 0.7368 0.8279
8 chest girth {cm) 0.6318 0.6014
9 Thigh girth(R) (cm) 0.8343 0.8749
10 Thigh girth(L) (cm) 0.8464 0.8624
11 Upper arm girth(R) (cm) | 0.5922 0.6404
12 Upper arm girth(L) (cm) | 0.6630 0.7666
13 Back strength (Kg) 0.5889 0.6113
11 Leg strength (Kg) | 0.6370 | 0.6312
15 Grip strength(R) (Kg) | 0.6539 | 0.4730
16 Grip strength(L) (Kg) | 0.63389 0.5659
17 Shoulder arm strength
(push) (Kg) | 0.6722 0.7061
18 Shoulder arm strength
{pull) (Kg) | 0.6661 0.5340
19 Side step (times) -00.7641 0.6947
20 shuttule run (m) -0.6095 0.6628
2] Vertical jump (n) 0.6294
22 50 dash (sec) { -0.6973 | 0.5656
23 3008 run {sec) 0.8775 0.8104
24 350M run (sec) 0.8901 0.90086
25 400M run (sec) 0.6732 0.7664
26 Trunk extension (cm) 0.6618
27 Trunkflexion (cm) 0.4947
28 DBass balance test (point) 0.6134 0.6024
29 Foot balance(R) (sec) 0.9312 0.9722
30 Foot balance(l) (sec) | . _ 0.8935
Contribution 4.5055 3.985] 3.6576 3.3839 2.9863 2.2243
12.1920 | 11.2796 | 9.9543 | 7.4143 69.1423
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Table 6 JSignificant factor loadings (N=189)
qltem [Factor 1 2 3 4 5 0 1 8 Commu
-nality
| — - — -
1 Stature (cm) 0.8734 0.8928
2 foot length(R) (cm) 0.8542 0.8197
J_foot lengLh(L) {cm) 0.8669 0.8270
4 leg length (cm) 0.6978 0.7265
B _Sitting height (cm) 0.6008 0.7196
6 Arm span (cm) 0.7909 0.7460
[ Body weight (Kg) | 0.7666 0.9452
8 chest girth _(em) | 0.7745 0.8831
O Thigh girth(R) (em) | 0.7624 0.85683
10 Thigh girth(L)  (cm) | 0.7150 0.9080
11 Upper arm girth(R)  (cm) | 0.7101 0.8288
12 Upper arm girth{(L) (cm) | 0.6759 | 0.8324
13 Back strength (Kg) 0.5837 0.6048
11 Leg strength (Kg) 0.8363 0.7568
| 15 Grip strength(R) (Kg) 0.7330 0.8429
16 Grip strength(L) (Kg) 0.6350 0.7656 |
17 Shoulder arm strength
(push) (Kg) 0.5772 0.6056
18 Shoulder arm strength |
L ull K 0.6458 _ 0.5296
| 19 Side step (times) ' 0.6612 0.7378
20 shuttule run (m) | -0.547 ' 0.5961 | 0.6829
21 Vertical jump (m) | i 0.6886
|22 90M dash (sec) l0.7349 0.7476
23 300 run _(sec) | 0.8989 0.8682
21 350K run _(sec) 1 0.9154 0.8820
| 25 400M run (sec) | 0.8929 0.8658
26 Trunk extension (cm) 0.9145 1 0.8670
27 Trunk flexion (cm) 0.7013 0.7224
28 Bass balance test (point) 0.6452
29 Foot balance(R Sec 0.8659 0.8683
30 T balance c 0.8508 ”1 ) 10.8098
Contribution 7.1874 | 5. 0245 2. 3901 2.0150 | 1.9488 | 1.9463 | 1.6934 | 1.2820
R.Contribution(%) 16.748 | 7.8670 | 6.7166 | 6.4960 | 6.4876 | 5.6446 | 1.2733 | 78. 2914
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Table 7 Significant factor loadings { -78kg)
§ -1 I I -
[ten Factor 1 ya J 4 ) 6 Communallily
L Stature (cn) 0.7088 l 0.7814
foot lengt cn 0.6401 | 0.5736
3 foot length(L) _cm) 0.68702 0.5443 |
A leg lepgth  (cm) 0.6507
5 Sitting height  (cm) 0.6287 | 0.7643 |
6 Arm span _lcm) | 0.7361 f l | 0.6591
Body weight Kg) | 0.8160 0.7587
8 chest girth __ (em) 0.6900 | 0.6779 |
| 9 Thigh girth(R) _ (GM)'I 0.7726 l 0.8171
10 Thigh girth(L cm J 0.8041 0.8324
| 11 Upper arm girth(R)  (cm) 0.7034 0.6669
12 Upper arm girthilL cm t 0.6732 0.5497
| 13 Dack.strength (Kg) | 0.7096 0.6669
14 Leg strength Ke) 0.7295 0.5518 *
15 Grip strength(R K 0.6970 l 0.7045 |
16 Grip strength(lL) (Kgli 0.7118 1 0.7613
17 Shoulder arm strength
(push) ,ﬁﬁgll 0.6820 0.7157
18 Shoulder arm strength | {
(pull) (Kg) | 4 0.5376
19 Side step ~ (times) . 0.5085
O shuttule run _ (m) | 0.7885 0.7430
21 Vertical jump (m) 0.5986
4. o0 dash ~~~~ (sec) | -0.7870 | | 0.6741
23 300M run (sec) | -0.8528 | 0.8357
24 350M run sec) | -0.8169 # | 0.8505
25 A00M run sec) | -0.7776 | 0.7700
26 Trunk extension (em) | -(.8553 0.7692
27 Truok flexion  (cm) | 0.7775 0.6429
| 28 Bass balance test (point) ! F 0.4600 }
29 Foot balance(R) sec | 0.7046
30 Foot balance(L) sec R ) B 0.7550
Contribution 5.1770 | 3.9909 | 3.9854 | 3.1878 | 2.2501 | 1.9923 |
R.Contribution(¥) 17.2566 | 13.3030 | 13.2846 | 10.6260 | 7.5003 | 6.8410 68.6116
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Table . 8 Significant factor loadings ( -95kg)
: — ——
[ [tem Factor 1 2 3 4 9 6 Communality
- - i
| l__Stature cm) | 0.8711 0.8947
| 2__foot length(R) (cm) | 0.7618 | 0.7562
3 foot length(L)  (em) | 0.7717 | | . 0.8081
A leg length (cm) | 0.6806 0.4825 0.7341
9__Sitting height (em) | 0.6230 0.5355
$ Armspan  (em) | 0.7512 (0.6804
1__Body weight K 0.7536 0.7499
8 __chest girth (cm) 0.6622 0.6477
9 _Thigh girth(R) (cm) 0.7167 0.7423
10 Thigh girth(L) _(cm) 0.4835 0.7200 0.8238
11 Upper arm girth(R)  (cm) 0.8595 ‘ | 0.8225 |
12 Upper arm girth(l)  (cm) 0.9045 | 0.8651
13 Back strength K -0.5930 0.5036 | 0.6195 |
14 Leg strength (Kg) 0.4656 0.5934
15 Grip strength(R) (Kg) ~-0.4157 0.6645 0.8169
16 Grip strength(l) (Kg) 0.7116 0.6659
17 Shoulder arm strength
(push) (Kg) 0.7296 | 0.8402 |
18 Shoulder arm strength |
ul K 0.3868
19 Side step (times) 0.6542 0.5504
20shuttule run (m) 0.5129 0.5493
21 Vertical jump  m) 0.5645 0.3500
22 50M dash (sec) 0.6988 0.6110 J
{ 23 300M run (sec) 0.8138 0.7797
24 3504 _run  (sec) | 0.8272 0.7779
25 400 run (sec) | 0.8065 0.8075
26 Trunk extcosion (cm) 0.5321 0.7769
27 Trunk flexion (cm) 0.3254
28 Bass balance test (point) 0.5394
29 Foot balance(R)  (sec) i 0.7924
JO_Foot balance(L) (sec) | " | . i } N 0.7581
Contribution 4.776) | 3.7959 3.6804 | 2.8532 2.7472 2.5543
. ﬁ — 1
R.Contribution(®) | 15.9203 | 12.6530 | 12.2680 | 9.5106 | 9.1573 J 8u5143.J- 68.0236
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Table 9 Significant factor loadings ( +95kg)
[ten Factor I 2 3 4 5 6 Communality
L Stature ____ (cm) 0.8940 | 0.9185
2 foot length(R (cm) 0.7790 0.8417
3 foot length(L) (cm) 0.8150 0.8581
4 leg lengt ci 0.8150 0.8293
itting height  (cm) | 6=7280 0.7048
0 Arm span (cm) 0.7110 | 0.6370
7__Body weight N (Kg) | 0.7380 0.8037
8 chest girth (em) | 0.7720 0.7412
'3 Thigh girth(R) (cm) I 0.7950 0.8649
10 Thigh girth(L) (cm) 0.9700 0.9315
irt cn 0.6800 0.5290 0.8319
12 Upper arm girth(L)  (cm) | 0.5760 0.6540 | 1.0215
13 Back strength (Kg) 0.6790 | 0.5578
14 Leg strength (Kg) | 0.5700 0.6442
19 Grip strength(R)  (Kg) 0.5620 0.6931 i
" 16 Grip strength(L) (Kg) 0.5510 | 0.5890 0.7026
17 Shoulder arm strength
- (push) _ (Kg) 0.7780 0.6370
18 Shoulder arm strength
e (pull) (Kg) 0.6580 0.5911
19 Side step ~ (times) 0.7080 0.5574
20 shuttule run (m) 0.3737
21 Vertical jump (m) 0.7390 0.6716
22 50H dash _ sec 0.7240 0.6530
23 J00M run (sec) | 0.9280 0.9002
24 350M run 4 _(sec) | 0.9180 0.9230
25 4004 run sec 0.8810 0.8737
26 Trunk extension {(cm) 0.5600 0.6319
47 Trunk flexion __  (cm) 0.5390 | 0.4410
28 Dass balance test (point) 0.6208
49 Foot balance(R) (sec) | 0.7926
30 Foot balance(L) (sec) | L o _ C0.7120
Contribution 5.9162 | 5.2039 | 3.6141 | 3.1080 | 2.3899 | 1.7302 |
R.Contribution(%) 18.7206 | 17.34863 '12.0470 10.3600 | 7.9663 | 5.7673 | 73.2076
- i R 1 _ S
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