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Effects of FLEXI-BAR® Training on the Archer's Shoulder Stability from Fixing Posi-
tion to Releasing

XIAO Cai-kun?, YE Guang-xiong?, LIAO Kai-fang!

(1. Guangdong Vocational Institute of Sports, Guangzhou 510663, China;2. Huangcun Sport Train-
ing Center of Guangdong, Guangzhou 510663, China. )

Abstract: To investigate the effects of FLEXI-BARP training on archer's shoulder stability from fix-
ing position to releasing. Method: 26 archers were divided randomly into two groups of 13 each,
that is, the control group and the experimental group (FLEXI-BAR® training group). Both the
groups had archery strength training, and the experimental group had FLEXI-BAR® training
(30min/session, 3 times/week, 8 weeks) additionally. iIEMG, the time of fixing position to releasing
of 12 arrows and hitting ratio were measured and compared for all the subjects before the training
and after the 8-week training. Result: After the 8-week training, there is a significant difference
(P<0.05) between the iIEMG of the serratus anterior of the both shoulders, upper trapezius, middle
trapezius, lower trapezius, rhomboid muscle and subscapularis, time from fixing position to releas-
ing and hitting ratio of the two groups, as compared to the results measured before the training.
Conclusion: FLEXI-BAR® training may evidently improve the activation level of the main stabilizers
of shoulder blade, decrease the time from fixing position to releasing and increase hitting ratio. It
can be used as an effective aid to the physical training of archers.

Key Words: archer; FLEXI-BAR® training; muscle activation ; time from fixing position to releas-
ing; hitting ratio
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1 IREMFRBXTEIE 90° fiL
Figure 1 FLEXI-BAR®atthePosition of Shoulder Flexion 90°

2 IR FRBXTINE 90° i
Figure 2 FLEXI-BAR®atthePositionofShoulderExtension9(°

B 3 iRk FFTHEXTAHE 180° fi
Figure 3 FLEXI-BAR®at the Position of Shoulder Flex-

ion 180° _
ﬁ

Kl 4 JRENFT T JH K5 fh 30° fir
Figure 4 FLEXI-BAR® at the Position of Shoulder
Back Extension 30°

Sport Science Research

2.3 PIZRBORPEAL 6 b B 05 3%

231 % EBRE

F— 2 o3 LR PEES 1A N B3 R P 26 1 L R 8
I 22 4t (Noraxon , 22 [ ) X it A AIF 58 % 42 1) [ 4 - il
BB BEEAT B R4, SRAEARR N 1000 Hz, fii H
Basler 7 # #5315 AL (68 T b o 5455 30 1 B0 4 A9 K143 )
PEAT B VE AR (4 R HA A0 R N 25 Hz, sh1E 1%
55 WUR B AT ) 25 R A DU e o It A R
FHIPRS 1824 o DU UL PR JILRE 2 10T, % )5 0 242 L Rl R AR
It WFIE X 4 e EAT 3~5 SERTIE I 4, RIE R
8 12 S S s [ RO W B s ) L S 9T
Xt HD A R TSR

2.3.2 BLA 89 I

AR5 I 3P 8 B L IR AT U R A AL 7
Jr L R RTILR R L ZE R ALRUR BT AL, 9
X LE LD X T 15 42 3l 5 bR S VRS S B B
BSOS RS SR R SRR A T

2.3.3 SAERTARH R &

PRUESTHT SR 2 5 T 5 SEK ESEH ) |
Mt o AHOHC 6 BB, SR 5% ARZEHT T (G D g [
B BLUST A BIE T SR A 4 2 S G I FE 5X AR SE T
Mt AR B ] A — SRR B B ) S
234 HEH AL HHT

{8 Ff| MyoResearch XP Master Edition 3 #7 #X {4,
X AR WL AL AR 5 2EAT 38 (Butterworth 717 38 38 I
10~400 Hz) BE U (4= 0B ) i b 3R L 3F
IEMG fEL (1E— 7 I [8] P ILIA o 2 5 36 8l 19 3 gl
R B

2.4 Hitab

K SPSS19.0 4t i 4 44X Bir A5 A FE AR i A7 4t
TR, S5 R LOSE Y b e 22 2R iR 14
2R T7 A DR, SR SRR AR S-W RS 56 % 7 41 1)
PG AT IES AR R, DL S50 i A 1IE 725 4
A7, T HL 77 22 5% 7] R w4l w5 24 B /NS S 2
07 o 41D LSRR 56, 2L 0] b5 R FH 7 42 0 2
257 M1 ,P<0.05 i Mk 2 R ,P<0.01 Fy ik i 3
PES,

3 WIRGR

3.1 BRIV ILEER iEMG Wit & 3

I i 28 XU i s AL o AL AR R T L
TR, ZEE AR IR LAY IEMG Il 45 2R L

i
=
5
n
=
=
B
T




[0
%
5B
T
-
=
o
L

FAHFD GATAHTIE S T BB R BUR X AR a g

AR TG E L (P>0.05), 14 8 JH 5 , 1Lt
IR 2R %) IEMG 3 I 2t B R 32 55 (P<<0.05) , H.9C 5

Sport Science Research

A IEMG 5XF IR JEAT oA, WHRAREMEESR
(P<0.05)(%3).

R IFABEHEBXT LB IEMG L&
Table Il Comparison between the iIEMG Value of Shoulder Muscles of the Athletes of the Two Groups

J— ‘ payices| : : S :
HIEy ey LR eSS
SR UL 0.59+0.08 0.61+0.06 0.57+0.09 0.85+0.12"*
AT 0.67+0.11 0.69+0.05 0.65+0.07 0.91+0.13"
ZefJE & EEMG DT 0.52+0.07 0.55+0.07 0.51+0.09 0.79+0.15™
(mvxs) R 0.52+0.09 0.54+0.09 0.55£0.11 0.77+0.15™
I 0.54+0.09 0.56+0.16 0.530.12 0.81+0.11"%
AR 0.51+0.07 0.53+0.05 0.53+0.09 0.83+0.14™*
AL 0.62+0.07 0.65+0.08 0.58+0.09 0.88+0.19"*
R 0.64+0.11 0.68+0.13 0.63£0.07 0.92+0.14™
i8N EEMG TR 0.52+0.07 0.57+0.09 0.530.13 0.81+0.17"%
(mvxs) il 0.53+0.07 0.56+0.09 0.54+0.08 0.79+0.15™
EIIF 0.53+0.08 0.55£0.17 0.55%0.12 0.83+0.12™
JEI L 0.54+0.08 0.56+0.05 0.560.10 0.84+0.15™

TE > D S I Z5RHT L P<0.05;# S 5% R4 H 4% P<0.05,
3.2 GBI ] 5 000 iy b L 45 2R
YINZRHT P 2 555 87 2 3h Bt 12 S [ -4 it ]
F¥H 2~3 s oAy, B Ry 65% AT, HE SR
AR (P>0.05), RahFFIZ 8 A, (L5541
ST IZ Bl B 12 SR IS OB A TR, B
R AR ik (R 4)
R A4AMAEBEH R 12 ZEFLHHNIK B B -H 5 iE 5
'BLmHRRLER
Table IV Comparison between the time from Fixing Po-
sition to Releasing and Hitting Ratio of the 12 Arrows
of the Two Groups

payice SR
PR R R IS
i R ] 3 247+0.22 249+0.25 2.48+0.19 2.18+0.13"
U GINE))
FoL R (%) 65.38 66.34 64.59 73.21"%

W* S UIZRAT L P<0.05;# H 53 IBA L P<
0.05,

4  itHig

4.1 1 3h FF YIRS 1 02 3 B R 56 W R E 4 1
20

JBRTIRENEEERA THSRERSE (F
e EE P G R AE) S S RE ARG (LA
APRRESEAE ), Horb 3 8T8 RG0! i i Y265 L
o JA R B SREE RGER TR M LS 04 45 5
HENE B R ENL, SO B B, R 15 5 AR

SEM LT AR A IS ML HOB, RR = Fhr
SR AR T AR E , R R G AR R O
S OTE B R X S S Bl 5L AR o S Sh R
Fr 5 B B B - OB R 565 (0 B R oG B 1
A R JE B RE 75 e e DM & 7 2 B 7 AR T 4
— SRR Y B e e A A 1) SR ARER R
B, IR SAT IS5k 8 Ja e, A3 S 56 20 XU i 4 L | 1
L HRFAL, TR, ZIE NS I UL
IEMG # Il 25 Hif B 1 42 = (P < 0.05) , H. 5 X HE 21 #H
b, B B2 5 (P<0.05), U6 B4R sh T 45 > B
A R S i o BUR RE AR e L LML T B
S8 Ok AT WUR M JRGE M 2 £ e T S o 38
B b 22 T i HE 4 IR Sl A (S RE R M T AR L
(A AILAR | 30 25 5 e &) 161 UL JULAR , 91 2l A, LA e
I 19 BEL 3 B RS (AR F 9 SR AR sh AR I 25t B A B 4
DA N e K BE 4R 2 58l ), S5 4R (1918 2l B it 25
%, Parry J. S. 45 N IR sh AT FTNEES X JE 515 2E 4711
4, RIUIRSIAT SR 7= 0 LIRS 3l R W S v T
Bl U Lister J. L. %5 AR ShAT AL s 6 g I
M WUREDEAT N S, 45 5 % A JE OG5 Jitt it A A J b
RTINS WURTRGHE LA L o 4 e A T
ZHAVATE S, 55 AME B 98 & BL, IR shAF I 2534 g

ROVE F T b 2o s il AR AR IR B B2 157 56 TS, A
FEI A N KR B RS R ah R s AT 26, ATREAR
PR R TR B A U s KO, TR e A
FE WUREIR] A R K ST AR 3 T, BERJE
WA RS AR AT B T 0, XS Z A B TR



%P 2018 F39F F4H

1 JH ORI BT E M, AT A Bl T R AR T 34 - i
TR [ 5 4 g B i PR

4.2 e AT DI 5% B - 10U B ] 55 85 0 dy op
%W

S A2 Bl v 1 T S-SR 3 TR 0 — R
B, A GOR B T 20 S0k T RSCETE S
1.53 s, @A 3y 93% T — i B9 41 75 56 5 15 3
B[] RO 6] O (4.49+1.41) s ARBIF5E SE46 0)
G S I [ A OB [R5 2~3's, B AR
FH 65% A5 A7, T U T A~k i 1D % G S
MM S-S B 32 sh A bR T AR S R
FIF P A SR BT () Ty B Ah SRR S M G o
O, BE 25 Wt K 5502 5 0 U =
A9 57, TR Zefe e Mk 5 — B0k | AR 45 X — i
PRI ], gl 200 I 2 rpsi A PR i B R A ol 22
ME RO E <P, SRS A R 3
PE FRE PERT PR P bR DG I — B AR
AU IR Xof 1 A — SO S A i <R e % O T A
FH 33t 2 S 5 300 [ 0 ok S [ A — SOk B B e
W 1P Rl 00 RN L2k ) R ) S 32 B B 58 X — B
VEAHCWUREZ R BB A O BE T, SR X — B B
F S A4, SR N 5 — AR (8 Bh 257, DA 17 5 1
AR VEM B L 1 SRR 1 B R g o
K HE AT EE B FRAL, A FEASA hREe
AWFFEE T 8 FIREFF IS , L dlis s bt 12
0T 347 11 T A RO 8] 5 B iy 8 B I AE bR
Mo T X R A2 B 51, AT RER R IR A 3 0 . — SR PR B AT
YRR A RO JE OG0 8 BRI URE . [ 34— 40k sh 18
TR A T L R I R E LA R R
Ji R R LR % A8k D OLGE T [ 4 —HI0R B B 14 J
FFa e S H# % Shinohara H.Z5 A L T 8 -4
S WURN L S IUAE 33 5 sh VR B R LRI 1, & BRGS0
iz 2 5N AT ILR T B3 & TR . Tk
SR, AT B A SR, AR BN R R e,
5K 75 0 458 A L3 T B R BN 5B 2 5 & iz 3y D ] 35—
OB BEJE SR 1, R BUE R A T s sh A
W) 7 2 AV B SRR 0 2B Bl 5L T -
TR B ARE 5 0 s LR SR M B A e = A L
JE B B iE g LB I, ARG A RS R IR
SR, IR A2k 8 JE A , Ry LG HEA T 3%
P, I ELHAL Y R IR E AR e WUTE Mg B 4
XN T [ - OB T R R E AR
IR BTN ZR T GRS T RO UREE A R0 LR
BTG A B T B AR B R M O R R e e S

Sport Science Research

N BT 5 732 20 B O R U iR A% 45 21l 25
Xof [ 4 - OB 8] 5 B0 Ay R R IR I, & A% O
R A 1) 3355 R U 20 [ 4 — JHUHC s ) R 482 73 250 b
1 Spratford W. 55 A\ & BUAZ O F i X T a2 [ 4
— SO A i) th A R S A X ORI (7 R B Bt
WA WP, =R ENFF IR T T A RIS 1) &
Jued | RIS RN BRERKZ —, RIFAGK
JEE NIRRT R RO AR A 6B AT IS B R = 4
(1, I8 ST VIR AL B % LERST 59 LA 4R 3hik2 ok | if
R Iy d A B 4 B 0 B Bk, A sh A LA B
Wit 2 4% 2 , 33 B D11 2 F 8 5 A R Jewt A AR K By, DA
A SE 1 2 - WL PR DRI RE 7 o 11 3 — SRR St v o
25— LD D 1R 68 g 2 DS R R R A AR A
B ARG O ERZ —, 7880 7
Zhnag s 2e LA B IR RE 1 B9 I0 Zk i AL R B4l
(10 Jr S L PR S, 3l I T 5 5 i B iR BB I 25
(M o LA b 3 s AT RE S AR 98 Bk s AT I 25 8 JH
e Vol /L [ A8 — SR s [0 8 i 2 i P R A SR

AR FEALER X IS B R WURE 9 WL A 5 | T
SO ] B B0 iy v SR EA TR R T T S 3h
TEM R E LS 2%, 5ia 3 B B R4 (1432 3
Jas il 0 LA A AR R 2R, 5 M S 5 36T 24— S e i)
S B v SR R e 2 1 R gkt — B EAR

5 #Hig

JO7 AR ST 25 e . 25 4 s 36 28 I A e WL
8 P K Dol /A 8T A — SO 8], 38 R B0 i TP R
AT S 32 2l 5L R BE VI G ) — FiAT AR Bh T B

SE

[1]  580% WhasoF e E 5555 sh I 2RIk 8 A 5 53 B [3].
[ 1A 5 B} 4%,2005,41(5):108-112.

[2] =08, B v [ 5 6502 s A AE 14 [ R X6 5 %o [3].
M IR AR B 24 B 2 4, 2012(5): 20-24.

[3] Shinohara H., Urabe Y., Maeda N., et al. Does shoulder
impingment syndrome affect the shoulder kinematics and
associated muscle activity in archers[J]. J. Sports Med.
Phys. Fitness, 2014, 54(6):772-779.

[4] VRSEAE.)ARAA Bz 3 5z 2R s i A 4T [9].
i 1) T 05 24 e 2 41, 1996(3): 119-122.

[5] Niestroj C. K.,Schsffl V., Kiipper T. Acute and overuse
injuries in elite archers[J]. J. Sports Med. Phys. Fitness,
2017, 22(2):234-237.

(61 dulut. F& E0 55 5 iz 3l 51 40105 SR S w92 [3].
& B R ,2009,45(1):79-82.

i
=
5
n
=
=
B
T




[0
%
5B
T
-
=
o
L

AT AT A2 50 BB BB £ 1A 6 el g

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Mann D. L., Littke N. Shoulder injuries in archery[J].
J. sport Sci., 1989, 14(2):85-92.

oliver G. D., Sola M., Dougherty C., et al. Quantitative
examination of upper and lower extremity muscle activa-
tion during common shoulder rehabilitation exercises us-
ing the Bodyblade[J]. J. Strength Cond. Res., 2013, 27(9):
2509-2517.

Jun S. C., Seol P., Ji Y. K.,et al. Effects of flexi-bar and
non-flexi-bar exercises on trunk muscles activity in differ-
ent postures in healthy adults[J]. J. Phys. Ther. Sci., 2015,
27(7)2275-2282.

Shinohara H., Urabe Y.Analysis of muscular activity in
archery: a comparison of skill level[J].J. Sports Med. Phys.
Fitness, 2017, 12(1)162-169.

Mileva K. N., Kadr M., Amin N., et al. Acute effects of
Flexi-bar vs. Sham-bar exercise on muscle electromyog-
raphy activity and performance[J]. J. Strength Cond. Res.,
2010, 24(3):737-748.

FEN= |7 o S L e =S o s R E AR ol 7 o Ry
WFFE 3] AL BT IAF K771, 2010(1):109-110.

5 75 1, X1 5, X0 27 0T [ 5 BA A 5 02 B 5L SR ROR
JULRL R[], o [ A ) 42,2007, 43(6): 71-74.
Bogaerts A., Verschueren S., Delecluse C., et al. Effects
of whole body vibration training on postural control in
older individuals: a 1 year randomized controlled trial[J].
Gait Posture, 2007, 26(2):309-316.

Bosco C., Colli R., Introini E., et al. Adaptive responses
of human skeletal muscle to vibration exposure[J]. Clin.
Physiol.,1999, 19(2):183-187.

Parry J. S., Straub R., Cipriani D. J. Shoulder and back
muscle activation during shoulder abduction and flexion
using a Bodyblade Pro versus dumbbells[J]. J. Sport Re-

Sport Science Research

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

habil., 2012, 21(3):266-272.

Lister J. L., Del Rossi G., Ma F., et al. Scapular stabi-
lizer activity during Bodyblade,cuff weights,and Thera-
Band use[J]. J. Sport Rehabil., 2007, 16(1):50-67.
Sanchez-Zuriaga D., Vera-Garcia F. J., Moreside J. M.,
et al. Trunk muscle activation patterns and spine kinemat-
ics when using an oscillating blade: influence of differ-
ent postures and blade orientations[J]. Arch. Phys. Med.
Rehabil., 2009, 90:1055-1060.

5 1) B, 2 O 2 4 O B E I Rk S R A2 S
G T B — I B B e M S R A 5 (9] P R
FH4%,2010,46(3):68-71.

Katya N., Mileva K., Amin N. Acute effects of flexi-bar
VS sham-bar exercise on muscule electromyography ac-
tivity and performance[J]. Journal of Strength and Con-
ditioning Research, 2010, 24(3):737-748.

Seong J. L., Yong N. K., Dong K. L. The effect of flex-
i-bar exercise with vibration on trunk muscle thickness
and balance in university students in their twenties[J]. J.
Phys. Therapy Sci., 2016, 28(4):1298-1302.

Park J. M., Hyun G. S., Jee Y. S..Effects of Pilates core
stability exercises on the balance abilities of archers[J].
J. Exerc Rehabil., 2018, 12(6):553-558.

Spratford W., Campbell R. Postural stability, clicker re-
action time and bow draw force predict performance in
elite recurve archery[J]. Eur. J. Sport Sci., 2017, 17(5):
539-545.

Schulte R. A., Warner C. Put to the test: Oscillatory de-
vices accelerate proprioception training[J]. Clin. Biomech
(Bristol, Avon), 2001,8(2): 85-90.

(WS X )



