
1

The Associations between Trunk
and Lower Extremity Flexibility

Measures and Pelvic and Trunk
Rotation During the Golf Swing in

Young, Skilled Golfers

Lori Drake, SPT
Michael DuBose, SPT

Jourdan Shockey,  SPT
Dr. Cathie Sm ith PhD, PT, PCS

Prof. Jerem iah Tate PT, MS

Introduction

 Golf is pract iced by up to 10-20%  of
the overall adult  populat ion in many
count r ies. ( Theriault ,  1998)

 62%  of over 25 m illion young and
old golfers in America occur injury
direct ly related to their sport

X-Factor

 Low back pain associated with a
decrease lead hip I R ( Vad,  2004)

 X-Factor:
¥ ÒDifference between the hip and

shoulder turn at  the top of backswing.Ó
(Hume, 2005)

Purpose

 Examine the relat ionships between hip
internal rotat ion and the following:
¥ Peak p elvi c ro tati on

¥ X- fac to r

 Hypotheses
¥  Hip IR  w ill yi eld  Peak p elvi c ro tati on

¥  Hip IR  w ill yi eld  X- fac to r

Methods:  Recruitment

 Area high school/ collegiate teams

 I nclusion criter ia:
¥ 15-30 years old
¥ Right  handed
¥ I njury free
¥ No history of golf- related injury
¥ Self- reported handicap of 20 st rokes

over par

Participants

 10 part icipants (2 males, 8 females)
¥Right -handed golfers
¥ I njury free at  t ime of study
¥Age (yrs) :  18.9 ±  2.998
¥Golf Experience (yrs) :  9 ±  2.6667
¥Golf/ wk: 6.15 ±  2.028
¥Handicap:   0.7 ±  0.982

¥Convenience sample
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Methods:  Marker Placement

 (B)  acro m ion
pro cesses

 (B)  ASIS
 (B)  l at fem oral

epicondyl es
 (B)  l at m al leoli
 On shoes ( 2nd MT)
 C7
 Sacral  ri g p laced at S2
 Lum bar ri g p laced at

L1
 Refl ecti ve tap e o n g olf

bal l an d p ro xi m al to
th e c lub h ead

Methods:  Procedure

 10 m in warm-up
 Marker placement
 Addit ional pract ice swings with 7- iron

into framed net
 Kinemat ic data was collected using a

8 camera Vicon MX mot ion analysis
system

 Flexibility Measures

Methods:  Measurements

Hip Internal Rotation Hamstring Flexibility

Methods: Measurements

Thomas Test

Trunk Rotation

Data Analysis

 Descript ive stat ist ics for demographics
and kinemat ic variables calculated using
Microsoft  Excel

 Bivariate scat terplots analyzed to check
for presence of linear relat ionship and
influent ial observat ions (JMP 6.0.2)

 Correlat ion analysis (PearsonÕs)  performed
to assess for significant  linear
relat ionships (JMP 6.0.2)

Hip IR vs Peak PelvisHip IR vs XF Pelvis

RESULTS

r= 0.03 p= 0.92 r= -0.05 p= 0.90
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Results:  Hamstring Flexibility vs. Peak
Pelvis Rotation

       r = 0.53       p-value = 0.11

Results:  Trunk Rotation vs XF Pelvis

p= 0.99r= 0.01

Results:  Hamstring vs XF Pelvis

r= -0.44 p= 0.20

Results:  Hamstring vs XF Shoulder

r= -0.73 p= 0.02

Results:  Iliopsoas vs Ant. Pelvic Tilt

r= -0.73 p= 0.03

Discussion:  Hamstring Flexibility

 Assumpt ion:   Tighter HS =   XF ??

 Tighter Hamstring:
¥ Older populat ion
¥ I njury
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Discussion:  Anterior Pelvic Tilt

 High correlat ion between anterior
pelvic t ilt  and hip flexors

 Tight  hip flexors may cause
increased lumbar lordosis at  address

 I njury r isk?

Discussion:  Hip Internal Rotation

 Demonst rated no correlat ion with
peak pelvis rotat ion and X-Factor

Discussion:  X-Factor

 No correlat ion with t runk rotat ion

Limitations

 Small sample size (n= 10)
¥ Minimum r significant at p=0.05 is 0.6320

¥ Minimum r significant at p=0.01 is 0.7646

 Lab condit ions

Future Research Recommendations

 I ncent ives

 I ncrease number of male part icipants to
allow sex comparisons

 Analyze potent ial relat ionships in older
golfers

 Analyze lumbar kinemat ics

Conclusion

 Correlat ions with:
¥ Hamstr ing Flexibility vs. Peak Pelvis

Rotat ion
¥ Hamstr ing Flexibility vs. XF Pelvis
¥ Hamstr ing Flexibility vs. XF Shoulder
¥ I liopsoas Flexibility vs. Anterior Pelvic

Tilt
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Clinical Implication

Stretching
¥May not  !  golf swing performance
¥May not  allow the individual to hit

the ball farther
¥BUT it  may "  or prevent  injuries

related to golf
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