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The Relationship between Distance of Over-arm Throwing
and Shoulder Joint Isokinetic Strength
in College Handball Players

Koji MaTsul, Naomi MivyamoTto, Susumu Fujiwara, Kaoru TsuvaMa,
Shizuka ENomoTO, Seiichi KADpo, Sanpoon Kium,
Mari SuGeTa and Hiroshi KivoTa

The purpose of this study was to measure isokinetically shoulder joint extension,
flexion peak torque and to determine the relationship between the distance of
over-arm throwing ability and each peak torque. Twenty student handball players,
18 to 22 years of age, with no history of shoulder pathology, were assigned to one of
two groups; ten in the regular group and ten in the non regular group. The
measurement of the dominant shoulder was performed on a Cybex 6000C series
isokinetic dynamometer. 1) AV-PT, PT/Bw at the time of flexion and extension of
shoulder joint in isokinetic contraction show a tendency that PT decreases as angular
velocity increases, in respect with right and left shoulder joints. 2) PT, PT/Bw at the
time of flexion and extension of right and left shoulder joints show a tendency that
R-G is greater than N-G at every angular velocity. 3) PT, PT/Bw at right shoulder
joint show a tendency that both R-G and N-G at the time of extension are greater than
those at the time of flexion, even at increased angular velocity, whereas left shoulder
joint shows a slightly different tendency. 4) AV-flexion/extension ratio relationship
at right and left shoulder joints shows a tendency that both R-G and N-G are greater
than at 0 deg/sec. 5) The relationship between RT at shoulder joint and distance of
over-arm throwing shows a significant correlation between them at 0 deg/sec at the
time of extension and flexion.

From the above results, it is clear that handball player’s isokinetic strength at
shoulder joint at the time of extension and flexion and body weight is closely related
with his or her distance of over-arm throwing ability.

Key words: Handball player, Shoulder joint, Isokinetic strength, Distance of over-
arm throwing
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Table 1. Characteristics of college handball players

Skin fold (mm) H
Upper [
{cm) (kg) arm Scapula (kg) (%) (years) (years)
Mean 181.3 80.3 11.3 11.1 68.4 14.8 20.1 9.9
Regular
SD 5.0 7.8 2.8 1.6 6.4 1.7 0.7 2.9
Mean 175.0 69.5 11.3 12.8 58.5 15.6 19.5 7.8
Non regular
SD 8.3 7.7 54 5.5 5.8 5.0 1.0 1.8

SD: Standard deviation

Table 2. Results of physical fitness and distance of over-arm throwing in college handball players

Grip strength (kg)

Back strength Vertical jump 50 m run

Distance of over-arm

Right Left (kg) (cm) (sec) throwing (m)
Mean 54.3 46.2 163.8 63.5 6.6 46.5
Regular
SD 6.0 3.1 21.2 6.3 0.2 3.8
Mean 50.2 41.7 159.0 62.8 6.7 41.8
Non regular
SD 4.5 5.7 30.6 4.9 0.3 4.0

SD: Standard deviation
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Fig. 2-a. Peak torque (PT, PT/Bw) for flexion (M, (J)and extension (A4, A) during right shoulder joint isokinetic

exercise in college handball players.
Open symbols are non regular group. Closed symbols are regular group.
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Fig. 2-b. Peak torque (PT, PT/Bw) for flexion (M, (J)and extension (A, A) during left shoulder joint isokinetic

exercise in college handball players.
Open symbols are non regular group. Closed symbols are regular group.
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Table 4. Flexion/extension during right (upper) and left (bottom) shoulder joint isokinetic exercise in
college handball players

Angular velocity (deg/sec)

Right

0 60 120 180 300
Mean 0.69 0.82 0.92 0.90 0.88
Regular
SD 0.12 0.11 0.12 0.13 0.11
Mean 0.77 0.76 0.79 0.87 0.81
Non regular
SD 0.11 0.06 0.07 0.10 0.16
Angular velocity (deg/sec)
Left
0 60 120 180 300
Mean 0.73 0.88 0.97 1.02 1.07
Regular
SD 0.14 0.12 0.13 0.08 0.16
Mean 0.83 0.89 1.00 1.03 1.04
Non regular
SD 0.16 0.11 0.12 0.14 0.14
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Table 5. Matrix of correlation coefficient for peak torque and distance of over-arm throwing in college

handball players

Flexion

Extension

Angular velocity (deg/sec)

Angular velocity (deg/sec)

0 60 120 180 300 0 60 120 180 300
Distance of over-arm o 5/ ox 415 0304 0371 0253  0532% 0267 0244 0383 0258
throwing
* p<0.05
Flexion
~ 60 [  y=01594x+30.8
E r=0.542 y .
g 50 p<0.05 §X N A
g W A & A
é 40 - X>S< 2 x x . a Extension
c y=0.083x+34.4
S 30 | r=0.552
o p<0.05
S 20 +
(o]
3
c 10
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O g ]
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Fig. 3. Distance of over-arm throwing and shoulder joint muscular strength (A: Extension, X: Flexion) 4t 0

deg/sec in college handball players.
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