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Abstract The purpose of this study was to establish norm-referenced criteria for the isokinetic strength of the elbow
joint inKorean high school baseball players. Two hundred and one high school baseball players participated in this
study,none of whom had any medical problem withtheir upper limbs. The elbow flexion/extension test was conducted
four times at a speed of 60°/sec. The HUMAC NORM (CSMI, USA) system was used to obtain the values of the
peak torque and peak torque per body weight. The results were presented as norm-referenced criterion valuesusing
theS-point scale of Cajori which consists of five stages (6.06%, 24.17%, 38.30%, 24.17%, and 6.06%). In the results
of this study, the peak torques of the elbow (flexor and extensor?) at an angular velocity of 60° / sec were37.88 +
8.14Nm and 44.59 + 11.79Nm, and the peak torque per body weight of the elbow (flexor and extensor?) were50.06
+ 8.66 Nm and 58.28 + 12.84 Nm, respectively. The reference values of the peak torque and peak torque per body
weight of the elbow flexor and extensor were setat an angular velocity of 60° / sec. On the basis of the results
analyzed in this study, the following conclusions were drawn. There is a lack of proper studies on the elbow joint
strength, even though the most common injury in baseball players occurs in the elbow joint. Therefore, we need to
establish a standard muscle strength in order to prevent elbow joint injuries and improve their performance. The
criteriaforthe peak torque and peak torque per body weight establishedherein will provideuseful information for high
school baseball players, baseball coaches, athletic trainers and sports injury rehabilitation specialists in injury recovery
and return to rehabilitation, which can beutilized as objective clinical assessment data.
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Table 1. The characteristics of subjects

N Height(cm) Weight(kg) Age(yrs.) Career(yrs.) Body Fat(%)
201 175.20+5.61 76.58+10.98 17.66+0.70 6.68+1.57 15.92+5.6
Means + SE.

1 FEEQ| 223 MM ZHA
FHE 2es Wt o e FEEY] waa A

HUMAC NORM(CSMI,
Stoughton, MA, USA)E ©]&3}3th ATt dAl A
Al %5 7AF Blo]E(Upper Body exercise and testing
table; UBXT)ell AlAe] HAEL vgREs A g
(supine position) & A AR} FHAE =ity
(lateral epicondyle)?] 3| A%S S| A5 Ux
A71AL AAL & B A7 obd o B9 SAo] Fht
9 a2 Eo] JeiAA] s AW R Tk
ENRE GAATE 3 T o] B3t A2 o] F
od & JEE FHE BE7]|7(clbow adapter)E o] &
sto] AR dolg sl A7) FHE B2
T £3o](elbow adapter handle)S F1 A4 W =g
& e t<Figure 1> AARARE ATt &)
1A Z<(set anatomical zero)S A7 skal %}7‘%17 +s
WA= 0~150% A7gatsich olm] Fahd ol 7
60°/secoll A 4315 AArlstolomn, Ao F4E flal
AP A A2 EolA 33] AFsta F4& AT T A
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~

L o of
Lo

222 EFHI

3] A E F(peak torque) AFS il =A
" 2EoR Hux EAR AuEs vehle, o9
= NmZ EAI8I3 3L, SAA15E I 2 E A(peak torque
per body weight)y= ATS sl S48 2go=
Hix| EFE AFOE et o2 AdE s vEhl
H, &9 %2 YERh

Fig. 1. Measurement of the computer assisted isokinetic
muscle strength in the elbow joint

2.3 X=X
$3%¥ RE AEE SPSS 18.0(SPSS Inc., Chicage,

IL, USAYEA Z2a%S o|&ate] Hif(mean; M)}

9 A (standard error; SE)E AHE3F oW, Lulof-
Ao FA 5454 o WrleA AAE 93
AIEEE HEeta, Wl & S443= AA A
dE s R (percentile) HIE 2835}

Cajori®] 5YAIZ G238 357 (interval estimation)
Hh2lof ol&f ATt F3tel| wE sdn] S Pt
752 o3 Table 23} 7t}

Table 2. Norm- referenced criterion value using
S-point scale of cajori

Scale Percentage(%) Stage
5 6.06 Very low
4 24.17 Low
3 38.30 Moderate
2 24.17 High
1 6.06 Very high

3. g4 &n

544 &% AW Humac Norm(CSMI, Stoughton,
MA, USA)o|&sto] Tulokt Ag5e Fadel 48

AN 248 7 Ase] BAS A ted) ek



FoE 29 7P A% (HE 9 AUl FHeR)

3.1 o &Y 28 EFU
ZHem 60%secoll A 2]l Hdl ¥ (peak torque)

29 S 37.88+8.14Nm A& 44.59£11.79Nm
o7 uyelgtorn, Jui#(peak torque per body
weight)®] =9 2 50.06+8.66Nm
58.28+12.84Nm=Z UETHTable 3].

Al L&
L ILA B W

3.2 FEHO| S&Y =220 M| HIP|IEX|
& 60%/secoll Al FHE Fd(flexer) T Al

(extensor)9] At-2(peak torque)¥} At (peak
torque per body weight)®] H7}7|EX|= thol AlA g
Table 4%} 2t}

Table 3. The values of peak torque & peak per boby weight elbow joint flexor and extensor at 60°/sec speed

Speed Muscle Group Side peak torque(Nm) peak torque body weight(%)
Fle Dominate 37.88+8.14 50.06+8.66
60°/sec
Ext Dominate 44.59+11.79 58.28+12.84

Values are means = SE. Fle : flexor, Ext : extensor

Table 4. Norm- referenced criterion value of peak torque & peak torque per body weight elbow joint flexor and

extensor at 60°/sec speed

Speed Muscle Group Side Very Low Low Moderate High Very High

60°/sec Fle Dominate 25.7 less 25.8-33.7 33.8-41.9 42.0-50.0 50.1 more

(PT) Ext Dominate 26.9 less 27.0-38.7 38.8-50.5 50.6-62.2 62.3 more

60°/sec Fle Dominate 37.1 less 37.245.7 45.8-54.3 54.4-63.0 63.1 more

(PT%BW) Ext Dominate 39.0 less 39.1-51.8 51.9-64.6 64.7-71.5 77.6 more

PT : peak torque(Nm), PT%BW : peak torque per body weight(%) Fle : flexor, Ext : extensor

4, =9 Yol Bty naokrAfES ditew 3
Jang[30]2 QTN E FHE =27 2] e 4
ool A AWE T2 A= T 7} 40.94+41.45Nm, 50.13+1.24Nm=E B 1519t o] A
o} FAAAE wolx glow, v o3| o LoaE B FASFEY] FEAY] iy Al
FRINME ofdHFE Bodr] flal 779 5 Al 72 37.8848.14Nm, 44.59+11.79NmO.=Z U] stoltA
ot A& Aasta Ju27]. 53] o 5L 9% FEHD WS 3% Biow, gl Ak
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w488 Prre ¢ e 4T &Y F4 /1EA FoEe BalEL 60%/secol Aol At (peak
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