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INTRODUCTION

• In addition to the expertise of teaching 

professionals to modify swing mechanics, 

clinicians may also have the ability to 

improve technical aspects of the swing 
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PURPOSE

• To study the effects of an 8-week golf-

specific exercise program on both the 

physical characteristics and golf 

performance 
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METHODS

• 14 golfers (10 males, 4 females) participated 

an 8 week golf-specific training program

• This program was designed to improve 

physical characteristics in the average 

recreational golfer

• Pre and post-training testing of participants 

included assessments of strength (hip and 

torso), flexibility, balance, swing mechanics, 

and golf performance
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Evaluation Methods
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GFL Virtual Simulator
• Equipped with 10 cameras and 2 force plates for 

3D biomechanical swing analysis and AboutGolf 3D 

phase-array radar for monitoring launch data
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Golf Performance and 

Biomechanical Swing Analysis
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Strength Assessment

20°

• Hip and Torso strength testing was performed 

using Biodex Isokinetic Dynamometry
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Flexibility Assessment

• Flexibility was evaluated by a physical therapist 

using a standard goniometer
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Flexibility Assessment



Neuromuscular Research Laboratory

University of Pittsburgh

Balance Assessment

• Single leg standing balance 

was performed using a 

Kistler force plate 

measuring 3D force 

applications
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Flexor Methodology

Lying Down
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Sitting Position

Flexor Methodology
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Standing Position

Flexor Methodology
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Kneeling Position

Flexor Methodology



Preliminary Results
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Statistically Significant Improvements

• Launch Analysis
– Carry and total driving distance

– Ball speed

• Physical Characteristics
– Torso rotation strength

– Lead hip strength

– Right Torso rotation flexibility 

– Hip flexion flexibility

– Hamstring flexibility

– One leg standing balance on lead side
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Trends Toward Improvements

• Physical Characteristics
– Non-lead hip strength

– One leg standing balance on non-lead side



Neuromuscular Research Laboratory

University of Pittsburgh

Statistically Significant Changes

• Swing Mechanics
– Shoulder rotation velocity (faster from 

acceleration to follow through)

– Trunk tilt (stand upright more for all 
positions)

– Shoulder side tilt

– Body weight decreased on the lead leg from 
address to top of swing, but body weight on 
the non-lead side did not increase 
significantly
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Ball and Club Speed
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Backspin Rate
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Strength
Torso Rotation
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Strength
Hip Muscles
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Flexibility
Torso Rotation
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Flexibility
Hip Flexion

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

Lead Leg Non-lead Leg

(d
e
g

re
e
)

Pre-Test

Post-Test

* *

* P < 0.05



Neuromuscular Research Laboratory

University of Pittsburgh

Flexibility
Hamstrings

(Active Knee Extension Test)
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Balance
Standing Balance on Lead Leg 

(Eyes Open)
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Balance
Standing Balance on Non-lead Leg 

(Eyes Open)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Anterior-posterior Medial-lateral Vertical

Force Directions

V
a

ri
a

ti
o

n
 o

f 
F

o
rc

e
s

 (
N

)

Pre-Test

Post-Test



Neuromuscular Research Laboratory

University of Pittsburgh

Weight Shift
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Left Weight Shift
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Shoulder Rotational Angle
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Pelvic Rotational Angle
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Pelvic Rotational Velocity
Pelvic Rotational Velocity
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Shoulder Rotational Velocity
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X-Factor Velocity
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Torso Side Bend Angle
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Shoulder Side Tilt
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Conclusion

• The results of this study demonstrate the 

program induces desirable physical 

improvements related to the golf swing 

with corresponding increases in golf 

performance

• The technical flaws related to the golf 

swing may well have physical corrections 

addressed by the Flexor system that 

improve overall golf performance 


