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Biomechanical Study on Hip Joint Flexibility
of P.E. Major Students with Lumbar Injury
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Table 1. Physical characteristics and Lumbar injury of subjects

Injury group No-lnjury group

No.| Age H{em) W(kg)| Lumbar Injury| No.| Age H{em) W{kg)

1l 22 176 77 |Sciatica 21] 23 113 68
2| 22 183 78 [|Herniation 2| 2 M
3f 20 172 60 Sciatica 23| 21 175 70
4 19 180 71 |spondylolysis u| 2 3 1
5/ 23 174 60 |spondylolysis 50 2 17 7
6 20 166 59 spondylolysis 26 19 175 65
7| 21 180 75 |spondylolysis 220 22 182 70
8) 22 184 74 28] 21 182 67
9] 19 173 63 [|Herniation 29 21 181 67
10| 20 180 65 [Her.& Spondyi.| 30| 20 178 $8

1 19 166 63
12| 1% 173 65

31 21 170 72
321 21 174 65

131 20 172 65 Herniation - 33 20 165 60
14 18 183 64 34 19 180 70
151 21 170 68 Spondytolysis 35] 20 168 58
16| 20 180 69 Herniation 36| 20 i68 63
17| 21 168 64 ler.& Spondy). 371 21 178 83
18( 22 163 63 — 38f 21 169 113
19{ 23 176 78 Spondylolysis s 19 176 70
20| 23 176 68 Sciatica 401 22 174 63

41 20 174 72
42| 19 172 65
431 22 177 68
141 20 185 75
45 22 172 65
a6 19 171 65
47| 19 172 64

Mcan| 20.7 174.7 67.4
S§.D.} 1.45 5.75 5.97

———— |Mean| 20.7 174.1 67.7
—— |S.D. | 1.24 5.31 4.93
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Fig. ! Five landmarks for the vertebral and trunk angle

measurement, the anterior {ASIS) and posterior (PSIS)
superior iliac spines. spinos process of the first
thoracic vertebra (T1), greater trochanteric head (I}

and center of the knee joint {K).
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Fig. 2 Soreness rating scale
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Table 2. Angle measurements (in degree} from 20 injury and 27 no-
injury subjects in active and passive flexion

Injury group (N =20) No-injury group (N =27)
Angle Active Passive Active Passive
measurement MeantS.D. MeantS.D._ MeantS.D. MeaniS.D.
Vertebral 46.515.25 47.026.53 47.945.93 43.116.01
T —
Trunk 70.628.15° 63.3:8.39° | 63.1¢12.43° | 56.8:11.28°
*=P<0.05,

Table 3. Angle measurements {in degree) from 20 injury and 27 no-
injury subjects in active and passive extension

Injury group (N =20} No-injury group (N =27)

Angle Active Passive Active Passive

measurement MeansS.D. MeansS.D. Mean:5.D. MeaniS.D.
r —
100.6:8.09°°| 110.326.73°| 109.248.39"°] 121.128.95"*
s

Vertebral

r 1
Trunk 150.827.40" " 130.818.85° 144.748.85*{ 125.3:8.05"
< ]

*=P<0.05, **=P<0.01
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Table 4. Passive flexion — Active flexion of vertebral and
trunk (in degree) from 20 injury and 27 no-injury sub-
Jects
Injury group (N=20) No-injury group (N=27)
P.F. - A.F. MeaniS.D. Meani5.D.
inter Ver, ~0.5¢3.20 - 1.213.73
Inter Tr. 7.312.93°" 6.313.75°
*=p<0.05, **=P<0.01
Table 5. Passive extension -~ Active extension of vertebral and
trunk {in degree) from 20 injury and 27 no-injury sub-
Jects
Injury group {(Ns20) No-injury group (N=27)
P.E.- A.E. MeaniS.D. Mean 1S.D.
Inter Ver. 9.716.86°° 11.815.20°°
Inter Tr, 20.015.38° 19.414.51°"

*=p<0.05, **=P<0.01
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Table 6. Sore position (S.P.) and rating of perceived soreness (R.P.S.) of 20 injury and 27 no-
injury subjects in flexion (A.F.,P.F.) and extension (A.E.,P.E.)

Items Injury group (N=20) No-Injury group (N=27)
S.P. Mm.p.f.c. Lambo-Sacral Mm.p.f.c. Lambo-Sacral
A.F. N 20 4 27 0
R.P.S. 4.4t.91'—| 4.6%.65 4.11.88“-1
S.P. Mm.p.f.c. Lambo-Sacral Mm.p.f.c. Lambo-Sacral
P.F. N 20 4 27 0
R.P.S. 5.0%.97° 3.5£1.84 5.0t.72°"
S.P. M.1.d. Lambo-Sacral M. 1.d. Lambo-Sacral
A.E. N 6 13 20 2
R.P.S. 2.8%.69 3.541.37 2.2%.99
S.P. M.1.d. Lumbo-sacral M.r.a. M.1.d. Lumbo-Sacral M.r.a.
P.E. N 4 14 3 17 2 2
R.P.S. 2.0£1.00 3.1¢1.42 —_— 2.4%.94
% R.P.S. is indicated by MeantS.D.. Mm.p.f.c.=Mn. posterior femoral and crural,
Lumbo-Sacral = peripheraries of lumbo-sacral joint, M.1,d. =M. latissimus dorsi,
M.r.a. =M. rectus abdominis. *=P<0.05, **=P<0.0l
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Active Flexion Passive Flexion

Ver. 41.9 37.2
Tr. 55.8 50.6

H. tibialis anterior X2

M. gastrocnesiis

M. rectus femoris -

M. biceps femoris

M. rectus abdominis

M. latissimus dorsi

Fig. 3 EMG patterns of Active {(A.F.) and Passive (P.F.)
Flexion at 1-6 epochs for subject Shi.Y.{Injury)
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Active Extension Passive Extension
Ver. 94.2 103.9
Tr. 160.5 138.0

M. tibialis anterior

M. gastrocnemiis

M. rectus femoris

M. biceps femoris

M. rectus abdominis

M. latissimus dorsi

Fig. 4 EMG patterns of Active {A.E.) and Passive {P.E.)

Extension at 1-6 epochs for subject Y.I.{Injury)
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