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Developmental characteristics of flexion and extension muscles of the shoulder joint in

10-year-old children by using isokinetic test
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Abstract

BACKGROUND: The shoulder joint is the most flexible joint, but there are rare studies for the developmental
characteristics of children shoulder joint muscle.

OBJECTIVE: To analyze the development characteristics of flexor and extensor strength of the shoulder joint in
10-year-old children by using isokinetic test.

METHODS: Totally 59 10-year-old children’s flexor and extensor muscle of bilateral shoulder joints at 60 and 120 (°)/s
speeds were tested by Kinitech isokinetic measuring system.

RESULTS AND CONCLUSION: The comparison of homonymous muscle between male and female at the same speed
showed that the peak torque (PT) and maximum power rating (MT) of extensor and flexor muscle between left and right
shoulders had no significant difference (P > 0.05). On the left shoulder joint, male PT/body mass (BW) was higher than
female’s at 120 (°)/s speed (P < 0.05); male extensor value was higher than female’s at the speed of 60 (°)/s and 120 (°)/s
(P <0.01 or P < 0.05). The maximum power (MP)/BW of male flexor was higher than that of female at 6 (°)/s speed (P <
0.05), while the MP/BW of male extensor was higher than that of female at the speed of 60 (°)/s and 120 (°)/s (P < 0.05 or
P < 0.01). On the right shoulder joint, PT/ BW of male extensor was higher than that of female at the speed of 60°/s and
120 (°)/s (P < 0.05); MP/BW at the speed of 60 (°)/s and 120 (°)/s had no significant difference between male and female
flexor (P > 0.05). MP/BW of male extensor was higher than that of female at the speed of 60 (°)/s and 120 (°)/s (P < 0.01
or P <0.05). These findings suggest that in terms of 10-year-old children, different genders had no influence in the
development of flexors and extensors of shoulder joints; in the same person, the extensor muscle strength is better than
the flexor muscle and the ratio of flexor and extensor is in a reasonable range.
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Table 2 Results of peak torque and peak torque /body mass of

shoulder joints (xs)
Male
Position Form Parameter
60 (°)/s 120 (°)/s
Left Flexion PT (N-S) 19.75+6.27 18.50+5.09
shoulder PT/BW 0.48+0.12 0.45+0.08
Extension  PT(N-S) 25.25+7.85 23.50+£7.54
PT/BW 0.61+0.15 0.56+0.15
Right Flexion PT(N-S) 20.25+6.71 17.00+4.78
shoulder PT/BW 0.48+0.12 0.41+0.08
Extension  PT(N-S) 26.00+8.48 26.00£7.01¢
PT/BW 0.63+0.14 0.62+0.10°
" Female
Position Form Parameter
60 (°)/s 120 (°)/s
Left Flexion PT (N-S) 18.88+5.48 15.55+4.56
shoulder PT/BW 0.40£0.13 0.33+0.08%
Extension PT(N-S) 19.77+5.86 19.55+5.54
PT/BW 0.41+0.07° 0.410.09°
Right Flexion PT(N-S) 18.00£6.71 17.55+6.46
shoulder PT/BW 0.37+0.13 0.37+0.14
Extension  PT(N-S) 23.55+5.63°  23.33+6.08°
PT/BW 0.49+0.11%° 0.49+0.14%

%P < 0.05, bp < 0.01, vs. homonymous muscle at the same speed; °P <
0.05, %P < 0.01, vs. extensor and flexor muscle in one side at the same
speed; 9p < 0.05, vs. homonymous muscle in the two sides at the same
speed; PT: peak torque; BW: body weight
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Table 1 Base information of 59 children aged 10 years

Gender Sample amount  Height (xts, cm)  Body mass (xs, kg)
Male 32 141.22+6.96 36.94+6.97
Female 27 140.01+7.13 36.27+8.11

FiE e MR K A Kylingk 2 &) A2 7 1)
Kinitech 5@ UL I8 R GedEAT AR o X ) A 4
Kinitech P T 1B i ()£ KA 77 VA BEA T IS, 3ok
53460, 120 (°)/sHiAig L, RERRE L E 5 i A
23, HIKESO s.

FEMEIEIR: W, AN AT R )4 (peak
torque to body weight ratio, PT/BW), & KII%E, #
A B K )% (max power to body weight ratio,
MP/BW), J& i JILELEF/E.
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2 n 0, (Al — R B TR ) 44 LSS L b,
F AT A R AR R L, =R LR ENE X
(P > 0.05). %1 MPT/BWAE T &b, el
120 (°)/sRTHE T 2 7 & s (P < 0.05), Sk
T 2otk MILAE60()/sIINAE L T ) Lo bbie, %A
BEVEE (P <0.01), 7E120(°)/sIauk i~ 1k ix
T E(P <0.05). £ )H K5 M MPT/BWIHS 1 2% LA,
JRL L ek, {60, 120 (°)/sIiig & T 2 H 41 &
EZMEE (P > 0.05); VLY Ltb#, 760, 120 (°)/s
MR N 2 7 B MR (P < 0.05), HBikmT %
PE.

(7] — P B )0 et LS5 AL LR AL, 208 551 i
e R APT/IBWAR UL, 55 &cfE60, 120(°)/sPiFH il
WM N ZE R LR (P > 0.05). £1J7 K7
g A PT/BWAE L, B PEMFNLE I L LE AL, 72
120 (°)/sIAE B2 T W Fi b 22 e B A 4R B MR X
(P < 0.01), fRLzEm T /BN LML EVLILE,
7660, 120 (°)/sPF I fE T Wy 4ahs 22 5 38 W& v
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Table 3 The ratio of maximum power and body mass of the
extensor and flexor muscle in the shoulder joints (x+s)

0.05); 60 (°)/sIia & T {H ILMP/BWAH /& 1
IMPZ/BW/H(P < 0.05), 7£120 (°)/silliid 5 = il
MP/BWHZ & Tk UL(P < 0.01). A7 J8 5 Jut { i K Th
RA LA, WEAE60, 120 ()R F 2R E
HEVER (P < 0.05), L KT #AE m T e K )
A L EAE60 (°)/sIBUH FE YL K D) 2l T e
WL KT AE (P < 0.01), 7120 (°)/sMRH 8~ L
KIp#A & T N R D% AH(P < 0.05). A7 )7 K5
HMP/BWAE ELAE, T HEAE6O, 120 (°)/silliak B F (L
MP/BWA1IZ & T AL(P < 0.01); L #AE60 (°)/siiki%
BE N AIIMP/BWARLIE i T~ ) L(P < 0.01), 7£120 (°)/s
MARGESE T ALMP/BWAE &= T L(P < 0.05).

7] — P B ] P o) e O [ 42 L e v k-2 e, R
A L HEMHIMP/BWALEAEGO (°)/sTIRIH T 2 A7 b #
PER X (P < 0.05), AJ8MIUIIMP/BWAE K T 7c JA L.
23 RBXTEMIFEALZRS oM K4,

Male
Position Form Parameter
60 (°)/s 120 (°)/s
Left Flexion MP (W) 8.01+3.67 11.38+6.25
shoulder MP/BW 0.19+0.07 0.26+0.11
Extension MP (W) 10.25+3.91 18.25+5.99°
MP/BW 0.25+0.07 0.43+0.12°
Right Flexion MP (W) 7.75+4.65 12.12+8.35
shoulder MP/BW 0.19+0.09 0.28+0.15
Extension MP (W) 12.87+3.72° 21.62+8.50°
MP/BW 0.31+0.06° 0.51+0.14¢
Female
Position Form Parameter
60 (°)/s 120 (°)/s
Left Flexion MP (W) 5.33+2.27 8.88+4.01
shoulder MP/BW 0.11+0.06% 0.18+0.08
Extension MP (W) 7.88+1.96 13.88+3.33"
MP/BW 0.17+0.03% 0.29+0.07™
Right Flexion MP (W) 5.88+2.67 12.11+5.18
shoulder MP/BW 0.12+0.04 0.26+0.11
Extension MP (W) 9.88+2.67° 17.77+5.26°
MP/BW 0.21+0.04"% 0.37+0.11*

°P < 0.01, vs. homonymous muscle in the two sides at the same speed
MP: maximum power; BW: body weight

x4 BL)LEEMALI T FE

Table 4 The ratio of the muscle strength in flexor and extension

(F/E) between male and female children (Xs)
60 (°)/s 120 (°)/s
Gender
Left F/E Right F/E Left FIE Right F/E
Male 0.80+0.17 0.79+0.10 0.74+0.10 0.71+0.11
Female 0.83+0.12 0.78+0.13 0.73+0.20 0.71+0.20

M3 AT A, Rl — R R T A0 ) 44 L 55 2 Lk,
FEAE RN AT i K I R A A, 22 B TR
(P > 0.05); ZcJ8 75 AMMP/BWA 5 & L, L
60 (°)/sIRTH &~ 2 5 B M (P < 0.05), Y1k
e Tt APLAE6O ()M B~ 2 e A7 3 i X
(P <0.05), 7120 (°)/sillial 5~ 2 A R E kX
(P < 0.01), BMkimm T, 48 KA M KT %
IBWAE J tb#c Lo, JIAE60, 120 (°)/sTiRiE g K 2%
YR EVER (P > 0.05); HI£E60 (°)/siikid & T
ZA A BT (P < 0.01), 76120 (°)/slatum T
Z A T (P < 0.05), HEE Ttk

[ — W B RO e LS5 AL, 2 i 5615 T
KR L, 5 &AE60 (O)/slRH & R 27470
PR X (P >0.05), 7£120 (°)/sMREE T, L5
RIpZA T N K D% AH(P < 0.05), Zei il
KIFAR I 5 T L KD AE (P < 0.01). /i8R
JEARILICR )2 IBWAR LA, I3 #7160 (°)/sllil s & T
2= ST 2 PR X (P > 0.05), 7£120 (°)/siifid i T
iYL B K D) 22 IBWAE =1 T T UL KD 3 BWAH (P <
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