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Table I  Scapular and humeral angle, muscle activation, and
the muscle activity ratio during scaption

Without With P value
rotation rotation

Scapular angle (7)
External rotation
Upward rotation
Posterior tilt

Humeral angle ()
Arm elevation

Muscle activation
(% maximal

voluntary
contractions)
ut 16.1 + 7.7 17.1+ 7.5 .507
MT 6.4 + 5.0 8.8+ 5.1 .023*
LT 15.2 + 8.3 25.7 + 14.4 0o3**
SA 25.4 + 9.7 25.1 + 13.7 Bo7
Muscle activity ratio
uT/MmT 3.6 +2.7 24+ 15 .028*
UT/LT 1.3 £+ 0.7 0.8 + 0.5 .011*
UT/SA 0.7 + 0.4 0.9 + 0.6 .382
Mean =+ standard deviation.
*P < 05.
P < 01

Table IT  Scapular and humeral angle, muscle activation, and
the muscle activity ratio during first external rotation

Without With P wvalue
rotation rotation
Scapular angle (°)
External rotation 21+ 8 26 + 9 .075
Upward rotation —2+3 0+ 3 J064
Posterior tlt —4+ 3 —1+ 2 J005**
Humeral angle (7}
External rotation 66 + 14 62 + 14 .345
Muscle activation
(% maximal
voluntary
contraction)
ur 23+19 2.2+ 2.0 917
MT 5.7 + 3.4 7B+ 73 279
LT B2+ 40 12.5 + 8.7 2003+
SA 0.9 + 0.4 1.8 + 0.7 Joo1r*
Muscle activity ratio
utT/mT 0.5 + 0.3 0.3 + 0.2 2075
UT/LT 0.3+ 0.3 0.2 + 0.2 .019*
UT/SA 3.1+ 33 1.4+ 1.1 J0o0s**
Mean =+ standard deviati
*P < 05.
=P < 0L

Table III  Scapular and humeral angle, muscle activation,
and the muscle activity ratio during second external rotation

Without With P value
rotation rotation

Scapular angle ()

External rotation 15+ 5 20+ 7 .007**

Upward rotation HEG 4+ 4 507

Posterior tilt 15 + 5 16 + 6 .861
Humeral angle (%)

External rotation 95 + 16 89 + 13 .123
Muscle activation

(% maximal

voluntary

contraction)

uT 8.1+ 3.6 11.4 +£ 5.1 .005**

MT 81+ 3.8 148 £ 7.2 002>+

LT 19.6 + 12.0 29.3 + 18.9 007 ™

SA 23.5 + 15.4 16.2 + 9.9 009**
Muscle activity ratio

uT/MT 1.1 + 0.6 1.0 + 0.7 039*

uT/LT 0.5 + 0.3 0.6 + 0.4 221

UT/SA 0.5 + 0.3 1.5 + 2.9 007 ™
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Mean + standard deviatioh.
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Table IV Scapular angle, muscle activation, and the muscle

activity ratio during retraction 45

Without With P walue
rotation rotation
Scapular angle (%)
External rotation 23+ 49 25+ 19 .055
Upward rotation —4+ 8 —6+8 .279
Posterior tilt 0+ 6 —1+6 701
Muscle activation
(% maximal
voluntary
contraction)
ut 11.1 £+ 10.6 8.3 t+6.1 422
MT 249+ 131 289+ 159 .064
LT 359+ 18.6 33.4+17.2 917
SA 34 6.6 2.0+ 0.8 249
Muscle activity ratio
UT/MT 0.5 + 0.4 0.4 0.2 133
UT/ALT 0.4t 03 0302 173
UT/5A | 102+121 49+42  .046% |
Mean =+ standard deviation.
*P < .05

Table V  Scapular angle, muscle activation, and the muscle
activity ratio during retraction 90
Without With P value
rotation rotation
Scapular angle (*)
External rotation 230 25110 650
Upward rotation | —3 + 7 -9 +13 046" |
Posterior tilt TX3 7T T 11 807
Muscle activation
(% maximal
voluntary
contraction)
ur 24,2+ 12.2  18.2 £11.5 .005%7
MT 384+ 179 353 £ 142  .221
LT 53.5 + 25.0 52.7 +£27.0 .BO7
SA 4.6 £ 7.5 4.8 £ 6.0 075
Muscle activity ratio
UT/MT 0.9 + 0.9 0.6 + 0.4 .013*
UT/LT 0.5 + 0.3 0.4 +0.2 033
UT/SA 18.7 + 17.1 9.3 + 9.5 L0047
Mean + standard deviation.
*P < 05
4P < 01

Table VI  Scapular angle, muscle activation, and the muscle

activity ratio during retraction 145

Without With P value
rotation rotation
Scapular angle (7)
External rotation 12 12 3149 753
Upward rotation | 6+7 —3+12 033 |
Posterior tilt 2& = 10 15 =+ 10 Uo4
Muscle activation
(% maximal
voluntary
contraction)
ut 30.6 + 15.9 20.2 £+ 7.2 .016*
MT 25.2 £ 10.6 27.7 £ 17.3 .650
LT 56.7 + 28.4 00.2 = 29.9 .382
SA 16.9 + 9.3 83+71 L002*#
Muscle activity ratio
uT/MT 1.5+ 13 1.0 + 0.6 .023*
uT/LT 0.7 + 0.6 0.4 + 0.2 002%™
UT/SA 2.5 1.7 4.2 £ 3.0 011*
Mean + standand deviation.
*P < 05.
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