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ABSTRACT

Purpose : Recently, many researchers and golf coachers demonstrated that X-factor and X-factor stretch had a co-relationship with driving distance.
However, its relationship is still controversial and ambiguous. Thus, the aim of this study was to examine the relationship among X-factor, X-factor
stretch and swing-related factors, including driving distance in elite golfers.

Method : Seventeen male elite golfers (handicap: < 4) with no history of musculo-skeletal injuries participated in the study. Thirty spherical
retro-reflective markers were placed on including the middle point of PSIS, the right/left ASIS, the right/left lateral acromion of the scapula, driver
head and shaft grip. All motion capture data was collected at 100Hz using 6 infrared cameras. Carry distance, club speed, ball speed, smash factor,
launch angle, and spin rate were collected from radar-based device, TrackMan.

Results : Pearson’s correlation coefficient method was used to find the correlations among X-factor, X-factor stretch and swing-related factors. Positive
correlations between driving distance and other swing-related factors which include club speed(r=.798, p<.001), and ball speed(r=.948, p<.001) were

observed. In contrast to the swing-related factors, X-factor and X-factor stretch had no relationship to driving distance.

Conclusion : These results indicate that X-factor and X-factor stretch are not key regulators in driving distance.
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Figure 1. Definition of X-factor, X-factor stretch

HAZ = dlojdE 7o THEo)% TrackMan (Trackman
Golf, Denmark)& ©]&3lgith Sefoln] A9 & Hele] o7

3 TrackManS E3] AEdHE 2758 Hieislo] ddE”)
A Ao BAZ S BN A9S AdEidon Ay

& 5 29 A BE O AdE AYsta 5 Rujaalet
© WS AR Al 15m ojule AYS A4St
TrackMan= ©]4-3l] 1)EH AFZ(club speed, mys), 2) EHF
B3] JHE 2o S F=9] 7197 S (attack angle,
deg), 3) & F-UHE A0 2] A9 E(ball speed, kmyh),
HEY T OWE AT S J|Fow Ho| Zuzty
(launch angle, deg), 5)3]%d HE-YHE 2 & 8l AT (spin
rate, pm), 6)&2 TEY-SYAVEE EAVEE Ui gk
B Ay S99 3 HY J%(smash factor, ballspeed /
clubspeed), 7)EetolH HIAZ-EloA doltt Fo] A ol
%= 7 (driving carry distance, m) %155 1FESISITE

4. A X=|

93 E959 =l A9 §2 Al XAfactor, X-factor



152 Kyung-Hun Lee - Moon-Seok Kwon - Young-Tae Lim

stretch?} B]A2] T2al JHE A9 S £ &5 A
< 53l AF=EE club speed, attack angle, ball speed, launch
angle, spin rate, smash factor, carry distance $}°] ‘¥ 7
o] flsto] HEAPHE S A ZEaHe] st
(SPSS 18.0 SPSS Inc., Chicago, USA). & ol Q&
] S ASEh] skl Al (Correlation analysis)
A& o] gsto] A8t a = .01).

. 2 =

I Tpo|H A9 Al X-factor, X-factor stretch®] 2=}
driving distance “12]3 club speedi= <Table 1>¥} £t}

Table 1. X-factor, X-factor stretch, distance and club speed

Factor X-factor X-factor Distance Club speed
(deg)  srerch dep)  (m) ()
MeantSD  57.106 2.8542 236.39+14 104.94+6

MmA g AN ofgl Fe] AL AolE vehle=
X-Afactori= 57.1 + 6°, MAY & o] of7fg] s]xo] ¢ o)t
FIEA] AST o e ATIb AA= X-factor
stretch= 2.1 + 2°5 YER|QIY &A=2 9t v|A=
23639 £ 14m 133 29 3= AFTE 10494 £ 6mfs9)
TS JeRASITE XAfactor?} X-factor stretch 2137} QJHE

Al E57 2O 5l s H“ﬁﬂ% QRIS A
<Table 2>$} Zt}h TEfol A9 Al S5 =9 Ay
Hol AmT(p=858), HAE(p=798)9} Fo)st Aol
AOo® eI spin ratei= attack angle(p=-.781)¥} smash
factor(p=-710)8} T2l & 20w Yehtal, w7
= 29 FE A5 B AT Tp=948)9} SAKCE H
AL = AoR YERHAIRE X-Afactor, X-factor stretch
A YHE A WA= tokst 915 FAK R
SHHAE Sl Z0E UERITE <Figure 2>¢l4] Hi= wkg)
7o) X-factor®} HAZ(R’=.0035), X-factor stretch} H]AE]
R’=.0009)= #AAo] Hl$- WH3-& o 5 gk

¥0 | b
ce oo

% é 17P 7V A aﬂEﬂ % A=
o= B& ﬂfﬂﬁ& e Hul=d H4o] 010‘3% ol¢} &
JEAS =o] Hojgold 55 HUE A%

[
Ho
ol
2 rlo

QWE A 2 iﬂ;—é‘ FEAZ
g3t} olgfst 714 AAl 5 S
& 59 Yol 29 Ang] £EHe QHE A 27 Ay
o] 9] n|g7elE 7714 P rKChang, 2005b).

o
o

Table 2. Correlation analysis of X-factor, X-factor stretch and impact-related factors

Clubmspeed Attaclg Ball speed Smash Launc(l)l Spin rate X-factor(°) X-factclr Distance
"9 angle(") (knyh)  factor(bs/cs)  angle(®) (tpm) stretch(®) (m)
Club speed 1 0014 858" 0302 0035 0218 0063 0172 798"
Attack angle 1 0247 0445 0424 781" 0.246 0377 027
Ball speed 1 023 0075 0.151 005 0.044 948"
Smash factor 1 0083 7107 0.022 0426 0238
Launch angle 1 0.106 0.165 0241 0.131
Spin rate 1 0285 0318 -0.095
X-factor 1 0302 0059
oy L o

Distance
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Figure 2. Correlation between X-factor-distance, X-factor stretch

distance
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