http://dx.doi.org/10.5103/KJSB.2021.31.2.119
http://e-kjsb.org eISSN 2093-9752

KJSB

Korean Journal of Sport Biomechanics 2021; 31(2): 119-125

ORIGINAL

A Study of Dynamic Balance Control between

Golfer and Non-golfer

=X 9

e By
= — o -1 |_o

Mot gt golol

Jun-Sung Park', Young-Tae Lim?3, Jae-Woo Lee?*,

'Sports Science Institute, Incheon National University, Incheon, South Korea

*Konkuk University Sports Convergence Institute, Chungju, South Korea

Hlojof et A+

Moon-Seok Kwon?

*Golf Industry Major, College of Biomedical & Health Science, Konkuk University, Chungju, South Korea
*Department of Sports Science, Graduate School of Konkuk University, Chungju, South Korea

Received : 26 April 2021
Revised :14 May 2021
Accepted: 14 May 2021

Objective: The purpose of this study was to identify the effect of dynamic postural balance control against
tilting platform between golfers and non-golfers.

Method: 24 golfers and 26 non-golfers were participated. Eight motion capture cameras, two force plates,

and one dynamic balance control platform were used for sensory perception test. It was performed two-
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way repeated ANOVA with a Bonferroni adjustment at a significant level of a 0.05.

Results: Golfers' perception ability was higher than non-golfer according to slope. the CoP, time, angle
variables were indicated main effect and interaction effect between golfer and non-golfer.

Conclusion: It was known that golfer's proprioception perception ability was higher than non-golfers.
Repeated practice such as shots and putting on the uneven ground might improve their balance control.

Keywords: Golf, Dynamic balance control, Center of pressure, Proprioception, Angle
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SX|6H= 20| ZR8ICHBurden, Grimshaw & Wallace,
1998; Leadbetter & Huffan, 1995; Okuda, Armstrong, Tsunezumi &
Yoshiike, 2002; Richard, Farrell, Kent & Kraft, 1985). £5| 2= A&
SHHE S22 L7 20 2d ]Xl= £ SHE Y|
HUj7] QIst Q052 QlAZ|T QICHBall & Best, 2012; Egret, Vincent,
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Table 1. Characteristics of participants

KJSB

Golfer (n=25)

Non-golfer (n=26) Statistical significance

Characteristics
Mean (SD) Mean (SD) P
Age [years] 22.88 242 22.58 2.12 636
Height [cm] 171.32 7.93 169.08 8.01 320
Weight [kg] 70.56 14.11 66.27 10.32 220
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markenE F8 EO| 2ASIAUCE 2 AT EMA AZH, HA4H
T d(afferent) HEE KHHst7| fI8 HCHRE noise cancelling 7|S0l
= 01|':i(QU|etcomfort 35, BOSE, USA)2 AF2381%ULCHRiemann &
Lephart, 2002). 3Xt¥ 37tE THSH7| I8 VICON AOIM HIS35t=

Active Wand& AtE 3}01 42| 2 2|0 M(calibration)y= AMA|SHY H - 2
W vH, I @ UEE xF 3 WHE 7502 FHolxle MY
ZtRAE H4ESIRALL

X|X|He| 7|27|0f e Zx QIX| sHE =olsty| f3) sX 7Y

X 0] &X|(torque: 7.2 Nm, rotation velocity: 2,000 r/min, angle: 0~2
direction: anterior, posterion)g& AMH&3t0] 22| =AME 33N ™. 5
05°, 1%, 15°, 2°2 X|X|Hof| Z=E MASIQACt HEEARH= AL
7b XIX|He| 4= & HHEHSH7| WX S5 2 MO FA| §HoA
715t ACHIE AFALL| Qo et 3 & Aol FA| {0 22t
QIX|St ARKIOA & E= MMz H
EotRon, & 33 HAIE Z2el XX|H Z=of Chst 9IX| sI+=E
=]

20| e YEEH(CoP)Z F=TH7| fIsh F el X|HEHHT|
(AMTI OR6-7-1000, AMTI Inc, Watertown, MA, USA, sampling rate:
2000 H)E S8 ¢ HOol X[ /0 EX[SHRAC

& 0d QX t.'i% AlZtat 2t E =oI5ts| 2|8l 8CHe| VICON
DM K ZHHZKT10S, VICON, LA, USA)SE O|83t0f MEHEC Xto
staticg EHIsIH 3 f% EE $HSIYCHsampling rate: 250 Hz).
Static ¥ T 2= AUEAXZ2 F 7HXK| ZZ(eyes and ears open:
non-blocked, eyes and ears closed: blocked)0f| [t2t X|THEHE 7| 2|0
T 22 Ao o o2 EEl XME FSHH = AFRIH SH
78 MO ZX|ZE 2°2 toe-up (upward rotation)at toe-down (down-
ward rotation) 222 perturbation 5t AEE TI@SHRACHFigure
1). AR OtFS 1N2{510] 0.1 deg/s2| &2 #d H0f TX|
ol 712715 27E3st3Uct

2. Xtz Xz

£ =0 w2l s=HE 3% HI0|EQF CoP HIO|E= Giganet
(VICON, UK)2 Sl S7|2tE XFEE Nexus version 1.8 (VICON, UK)
Z2OMS AHBSHY |X| HIO|E+& fourth-order Butterworth filter
(8 Hz), X|HE2 H|O|E& fourth-order Butterworth filter (50 Hz)Z =
B = 3D Iz MESHRACL oj uPde Soff MFE C3D o
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Figure 1. Perception test to anterior and posterior direction
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Figure 2. Definition of initial response and re-response. IR, initial
response; RR, re-response
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2 oo ANl St Ut Molol M. = 'akol Zt QIX|
HE 2AQIt7| I8l 2= 2N (frequency analysis)S AA|SIA SO,

£ 189 5 oY sHo| X0|E HQlst7| I8 SPSS 24.0 (1BM,
USA)E 0[83}0] Two-Way ANOVA with repeated measureE A A|S}
ESF FoXto|of M2 MSEEL2 Bonferroni2 HA|SIRACH,

2E SAXS RelES p<052 2FSHALL
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Posterior(Toe-up)

RESULTS

1. T(toe-down), F(toe-up) L& X|H FA: AUX| B
E #Aqt
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2 times perceive= 154%S LIEHQICH MU 2 12 QIX| Ay =
H JEYAE non-perceive= 12%, 1 time perceive= 24%, 2 times
perceives 48%, 3 times perceives 16%S LIEILIQIS M, At HOl
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perceive= 34.6%, 3 times perceive= 154%E LIEILIQUCE M 155
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Table 2. Frequency analysis results for perception test in each perturbation
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Perturbation Grou Non 1 time 2 times 3 times
P perception (%) perception (%) perception (%) perception (%)
Toe-down Golfer 728) 14 (56) 4 (16) N/A
0.5 Non-golfer 17 (65.4) 5(19.2) 4 (154) N/A
Toe-down Golfer 3(12) 6 24) 12 (48) 4 (16)
1 Non-golfer 3(11.5) 10 (38.5) 9 (34.6) 4 (15.4)
Toe-down Golfer 14) 2(8) 11 (44) 11 (44)
15 Non-golfer N/A 3(11.5) 12 (46.2) 11 423)
Toe-down Golfer N/A 1) 5 (20) 19 (76)
2 Non-golfer 1(3.8) 1(3.8) 3 (11.5) 21 (80.8)
Toe-up Golfer 6 (24) 8 (32) 10 (40) 14
0.5 Non-golfer 8 (30.8) 9 (34.6) 5(19.2) 4 (15.4)
Toe-up Golfer 2® 6 (24) 708 10 (40)
1 Non-golfer 3(11.5) 5(19.2) 8 (30.8) 10 (38.5)
Toe-up Golfer N/A N/A 2® 23 (92)
1.5 Non-golfer N/A 2.7 4 (15.4) 20 (76.9)
Toe-up Golfer N/A N/A 1) 24 (96)
2 Non-golfer N/A 1.8 1(3.8) 24 (92.3)
Table 3. ANOVA results for kinetic and kinematic variables on anterior (toe-down) perturbation
Golfer Non-golfer Main effect Interaction
Event Variables ffoct
Non-blocked Blocked Non-blocked Blocked Group Visual condition erec
COP -0.41 -0.78 -0.45 -0.62
(cm) (1.28) (0.70) 0.31) (0.50) 637 089 512
TIME 047%# 0.38* 0.35' 0.34 .
IR ©) 0.17) (0.10) 0.12) ©0.11) .008 .053 149
ANGLE 043" 0.34* 0.31" 0.31 .
(deg) 0.18) (0.10) 012 012) 016 051 144
COP 2.99 347 2.54*% 4.48* . "
(cm) (1.66) (1.88) 0.92) (1.79) 353 001 039
TIME 1.08 0.98' 0.96* 1.17%# .
RR (s) (0.25) (0.24) 0.21) (0.28) 545 265 004
ANGLE 1.05 0.96' 0.93* 1.14'# .
(deg) (0.26) (0.24) 0.21) (0.29) 513 258 005

Note. * #, Tp<.05, Contrast between groups: t = Golfer vs. Non-golfer, # = Blocked vs. Non-blocked

IR: Initial response, RR: Re-response
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DP7F LIEHSCE A|ZHOf CiSF F2abs OF 7HF=12.320, p=.001)2t
A2t ZA(F=9.587, p=.003)0lA LIEFGCE 21 ZE0AM OE ¢
(F=12.990, p=001)3t A|Z} Z=Z4(F=9.789, p=.003)2| F&ut7} LIEFSCE
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Table 4. ANOVA results for kinetic and kinematic variables on posterior (toe-up) perturbation

Golfer Non-golfer Main effect Interaction
Event Variables ffoct
Non-blocked Blocked Non-blocked Blocked Group Visual condition erec
CcopP 048 0.60 042 0.73
(cm) (047) 0.72) (043) (0.49) 709 071 410
TIME 0.31 032 0.32 0.34
R (©) 0.07) ©.11) 0.07) 0.12) 460 345 91
ANGLE -0.30 -0.32 -0.33 -0.34
(deg) (0.07) 0.11) (0.07) 0.12) 190 476 827
CcopP -2.57* -3.68* -2.92% -4.90* " +
(cm) (139) (2.70) (117) (1.79) 038 000 248
TIME 0.91 0.97' 0.98* 1.29'# . .
RR (s (0.23) 0.28) (0.25) (0.37) 001 003 053
ANGLE -0.91 -0.98' -0.99* -1.30"* . .
(deg) (0.24) (0.28) (0.25) (0.38) 001 003 058
Note. * #, Tp<.05, Contrast between groups: t = Golfer vs. Non-golfer, # = Blocked vs. Non-blocked
IR: Initial response, RR: Re-response
DISCUSSION ZAC|HO|M XIO|E HRACEL A Bols Sof golg = AUs A2 25
M7k et ol AE} Hlme) MK eYHOR KRSt THg
2 g7s SZ Mot bt JoISE HHeE 7Y Ho TXE S AMEO| =1, AHAFTHO| O|F He| Lot B2 A= LIEHRIC
0|83td 7|27|0f izt 2X| 8-S LHSH(CoP), 2AX| HS Al iezel MM 7o SEo| 25 AF0M LS (CoP) 2t 2, 2
Jdela QX ZE g AESH AN 7Y sHE =Qlsts AO|RUL X At 82 & = UARACHFerdjallah, Harris & Wertssch, 1999; Harris,
T sH2 283 =T A0 A0 01 FQ% 4 2a F Susan, Riedel, Matesi & Smith, 1993). EESH Q&A= A(CoP) HE|Q| 7}
SiLtZ 2E{X QL20§(Sell, Tsai, Smoliga, Myers & Lephart, 2007; Brauer, ot QIX|HHE AlZto| Btz o Eur AN 7 53O U4z M
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0.29 deg/s O|40|H, 7|27|7} 158° O|A Y [ O|AM7|2t0| ZEHZUX|M

M ZX 7158 Fdste AR MAAUTON E IR CHFitzpatrick

& McCloskey, 1994). Ot Z2 ZIME ECHE 2 ATFOAM HFsH X

XHol 8RS =2l 15 £X(02 deg/s)dAE 7187 QK| 50

Chst S M=pob At golol Mzl et ojojg Ae=E M

ZLEICE SIX| B 1R8Ke FE 25, 2y, 28 S0 EXst=d,
2 Mo

AX|HO| 58 £ ZtE7}

o
g0, 2= d47F Lt gl

g HIgH Serget XX B et HE0]
=1 HCp oFYHQl ST SRS Qo) MM 2 RAIE fIe 2R
2tS0| W=t Y2z,

CONCLUSION
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