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Musculoskeletal Impairments and Injury Risks associated with Golf Swing Faults

	Author/Year/

Journal/Title
	Study Purpose
	Subjects
	Intervention
	Outcomes/Results (P<0.05)
	Conclusion
	Relevance/Notes



	Batt ME

1992

British Journal of Sports Medicine

A survey of golf injuries in amateur golfers
	To obtain data on frequency and type on injuries in golfers in the United Kingdom.


	n= 164 males (mean age 49.5) and 29 females (mean age 53.0)

	Golfers were given a questionnaire related to types and locations of injuries which affect their golf swing.
	72 out of 193 subjects reported “incidental” injuries which “compromised their golf game.”
Back – n=39

Knee- n=10

Elbow – n=7

Shoulder – n=6

Hip – n=6
	Over-practice and over-use was found to be the most common mechanisms of injury. Failure to warm-up was found to be associated to golfing injuries.
	Back problems were particularly devastating in men as were elbow injuries in women. Back injuries during golf may be reduced in frequency and severity if golfers warm up properly. The older population reported injuries in their back and shoulders. Rotator cuff degeneration may be the cause of shoulder-related injuries in this population. Knee problems also corresponded to the older pop.

	McCarroll JR, Rettig AC, Shelbourne KD

1990

Phys Sports Med

Injuries in the Amateur Golfer
	To determine the prevalence and location of injury in amateur golfers.


	n= 1160 males and 249 females
	Golfers were given a questionnaire related to types and locations of injuries which affect their golf swing.
	Lower Back – 51.67%

Elbow – 24.20%

 (lateral) – 12.78%

 (medial) – 4.47%

Left Shoulder – 7.88%

Knees – 1.21%
	Common types of injuries include sprain/strain, tendinitis, arthritis, disc injuries, and tears or fractures.
	2/3 of the joints I will educate on were reported in the top  3 joint locations. Knees were reported much lower but this may be due to decreased sensory nerves in the knees or knee pain did not limit golf participation.

	Fradkin AJ, Finch CF, Sherman CA
2001

British Journal of Sports Medicine

Warm-up Practices of Golfers: Are they adequate
	To collect information about the incidence of golfers who warm up and how they warm up
Observational
	N=1040 amateur golfers
(852 male and 188 female)
	A standardized observation at the first tee box was conducted at 3 different golfing venues: public course, private course, and driving range. 
	0% performed an aerobic exercise. 54.3% performed some sort of warm up which mostly included swinging the golf club in mid air. Only 12.3% performed some type of static or dynamic stretching and only targeted the shoulder, trunk, and low back dynamically and shoulder, wrist, and hamstrings statically.
	Fewer than 3% were thought to have adequately warmed up. 
	“a properly conducted warm up procedure reduces the chance of injury during golf.” “Education of amateur golfers about the possible beneﬁts of warming up and how to perform an appropriate warm up procedure needs to be implemented.”

	Vendervoort AA

2009

Exercise and Sport Science Reviews

Potential benefits of warm-up for Neuromuscular performance of older athletes
	A review to determine if a properly conducted warm-up prior to sport participation, requiring only a few minutes, will be beneficial in decreasing negative effects of aging to enhance performance, specifically for golf.
	Not reported
	No intervention. The article reviews aging effects on the body for muscle strength, flexibility, cardiovascular system, and how this affects golf mechanics.
	Amateurs swinging a 5-iron produced

 peak shear forces of 560 N on the lower back. Degenerative changes increase risk of injury. Physiological warm-up, proper biomechanical set-up, and shortened back-swing decreases risk of injury. 
	Motor and skeletal changes in the older population have been found to decrease golf participation; however, an adequate warm-up is valuable. Most participants reported a 1-5 min warm-up. 
	It reports a general lack of knowledge may be a contributor to inadequate warm-ups. Figure 3 demonstrates biomechanical efficiency for the golf swing including some ROM requirements. The Table summarizes effects of physiologic warm-up on each system reviewed.

	Sherman CA, Finch CF

2000

Journal of Science and Medicine in Sport

Preventing injuries to competitive and recreational adult golfers: What is the evidence?
	This paper critically reviews injury prevention measures for golf including low back and shoulder.

Critical systematic review
	No subjects.


	Screening tests performed by professionals can help identify at risk swing mechanics. 
	Golf specific training programs in the off season can decrease injury. 
	Shoulder, low back, and knee are reported as common injury sites.
	Common injury factors: poor biomechanics, over use, age, and improper warm up. These can be targeted for preventative measures. Suggested warm up procedures included in table 4. Swing mechanics for shoulder, knee, and low back in table 5. 

	Fradkin AJ, Finch CF, Sherman CA

2004

British Journal of Sports Medicine

Improving golf performance with a warm up conditioning programme.
	To determine the immediate and short-term effects of warm-up on golf swing performance.

RCT
	N = 20 golfers, ages 23-64 (mean 39.6). 10 placed in exercise group and 10 in control group.
	4 exercises (15 seconds each) used to increase body temp., 9 static stretches held between 5-10 seconds, then 30 seconds of air swings. 10 swings were then measured for performance for 5 weeks.
	Club speed increased by 12.8% in the first week (immediately) after performing the warm up. Short-term effects of the warm up increased club speed by as much as 24%. Control group saw no significant change.
	a warm-up of windmills, 

trunk twists, static stretching, and air swings increased club speed by 24% compared to the control group.
	Research performed prior to intervention to determine the most recommended stretches and major muscle groups used to ensure adequate warm up routine.

3 static stretches focused on shoulder, 1 for hamstrings, 1 for lateral trunk, 1 for chest, 2 for wrist, and 1 for forearm. 

Intervention given 5x/week for 5 weeks. 
No way to differentiate if it was dynamic or static stretching which helped.

	McMillian DJ, Moore JH, Hatler BS, Taylor DC
2006

Journal of Strength and Conditioning Research

Dynamic vs Static Stretching Warm up: The effect on Power and Agility Performance
	Compares the short term effects of a dynamic warm up, static stretching warm up, and no warm up on power and agility on explosive movements, muscle contractions, and balance.

	N = 30 military cadets (ages 18-24)
	Both static (SWU) and dynamic (DWU) lasted 10 minutes. Cadets performed 10 reps of each exercise (listed in tables 1 and 2). Performance measures included 5-step jump, medicine ball throw, running and cutting in different directions (T-drill), 
	T-Drill (Sec)
NWU- 9.77

SWU- 9.69

DWU-9.56 (BEST)

Ball Throw (Meters)
NWU-9.47
SWU-9.34

DWU-9.79

5-step jump (meters)

NWU-9.51

SWU-9.78

DWU-10.06
	There was no significant difference between no warm up and SWU on the T-drill and ball throw. Dynamic warm ups proved to be significantly better on all performance tests.
	Static warm up was slightly better than no warm up for 1 agility test and 1 power test, but not as good for the ball throw (power). This study shows DWU is best for performance but does not discuss effects on injury prevention. Also, not golf specific. 
This article has a long list of dynamic warm-ups and descriptions

	Gergley JC
2009

Journal of Strength and Conditioning Research

Acute Effects of Passive Static Stretching During Warm-up on Driver Clubhead Speed, Distance, Accuracy, and Consistent Ball Contact in Young Male Competitive Golfers
	This study investigates the effects of a static stretching warm up on distance, ball contact consistency, accuracy, and clubhead speed during the golf swing.
	N = 15 young male competitive golfers 
	Subjects performed a 20 min static warm up (and were allowed to perform their pre-shot air swings) just prior to hitting 10 shots with their driver.
	Clubhead speed reduced 4.2%
Distance reduced 5.62%

Accuracy reduced 31%

Ball contact consistency reduced 16.34%
	Static stretching as a warm up showed to decrease force production and performance during the golf swing. Low intensity dynamic warm ups are recommended prior to playing golf.
	Although golf requires a “high” amount of flexibility and ROM, it is not suggested to perform static stretching as a warm up because it decreases power and performance during the golf swing. It is recommended to stretch after the round of golf as well as at home. If poor mechanics or inflexibility are affecting performance, static stretching should then be considered before golfing.

	Wadsworth TL.
2007

Competitive Sports and Pain Management

When Golf Hurts: Muscoloskeletal Probles Common to Golfers
	The report describes common injuries for amateurs and pro golfers related to poor swing mechanics and musculoskeletal imbalances.
	No subjects, not an RCT.

Literature Review
	Joints in which injuries were discussed includes the low back, shoulders, and lead elbow.
No interventions
	Back- Compressive loads while rotating creates increased shear stress on the spinal column. Combined torsion, compression, and lateral bending have been implicated in disk herniation, which occurs during a reverse spine angle swing fault. Excessive lumbar lordosis during the swing has been reported to lead to acute and chronic disc injuries.
	Shoulder and elbow- A golfer who strives for a larger ROM during the back swing than the lead shoulder allows (steep swing plane) will lead to AC joint osteoarthritis, impingement of the humerus on the anterior labrum, or subluxation. The backswing (if lead shoulder motion is limited=chicken wing) can cause anterior instability.
	“Amateur golfers produce 80% more shear stress on the low back during the swing due to improper swing mechanics.”
Elbow- Both medial and lateral aspects of the lead arm elbow undergoes high levels of tensile forces especially after hitting the ground, which occurs often due to chicken winging.

	McHardy A, Pollard H, Luo K.
2006.

Sports Medicine.

Golf Injuries: A Review of Literature.
	The purpose is to review literature of common injuries due to improper mechanics and overuse during the golf swing.
	Literature Review
	The low back, shoulder, and knee sections are related to my current research, however also has injuries of the wrist, hand, elbows, and head/eyes.
	Back- Compressive loads on the back are 8x body weight, jogging is only 3x. Hyperextension during the swing increases risk of injury including disc herniation (reverse spine angle). History of LBP was found to have more  osteophytic formation at L3/4 and L4/5 resulting in decrease range of motion in the lumbar spine. Post-menopausal females with poor swing mechanics have been found to have a higher prevalence of compression fractures in the spine.
	Shoulder- General overuse at the shoulder above 90 degrees leads to subacromial impingement, rotator cuff pathology, AC dysfunction, glenohumeral instability, and arthritis. High and excessive backswing causes lead shoulder AC compression, posterior instability, and impingement. 
	Knee- High compressive forces at the knees, rear knee 540 N during backswing, lead knee 756 N during follow through. Increased risk of OA due to high contact pressure. Abnormal mechanics and weight shifting during swing lead to abnormal contact area, increasing risk of OA further. Shorter, easier swings allowed players with knee pain to participate in golf with less or absent pain. 


