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	Measurements
	Results
	Climbing Takeaways

	Moreside, JM and McGill, SM, 2012.
	Assess the effect of stretching, stretching with motor control exercises for the hip and trunk, core endurance with motor control exercises, and a control group on hip PROM.
	RCT

n=24, men aged 18-35
Inclusion criteria:

hip mobility of less than the 50th percentile, no hip or back pain or past pathology in these regions
	6 week HEP individually tailored to each participant involving their respective intervention they were assigned.
There were no specific instructions given to emphasize stretching of the hip joint
	Outcome measures included hip ROM in extension, IR, and ER
These measurements were taken at initial and 6 weeks later at final sessions
	The stretching group and stretching plus motor control group both saw significant improvements in all 3 directions of PROM with no significant differences between them. But what is interesting is that the core endurance group also saw improvements. There was significant increased ROM in IR and total rotation values.
	Core stability can help improve hip mobility which is important for climbers to be able to stay close to the wall, utilize high foot positions, and prevent injury. 

	Schoffl, I et al. 2007
	Evaluate the effect of H-taping on tendon bone distance (TBD) of the finger flexors.
	RCT

n=8 male climbers
Inclusion criteria: healed pulley injury, complete regain of the preinjury climbing level, no pain, injury was at least a year ago. 
Those with A4 pulleys had to be left out due to the tape covering the pulley and not allowing accurate ultrasound.
	Each participant’s contralateral finger served as their control for comparison.
Ultrasound measurements were taken of bone tendon distance and force output over 2s on a 20mm horizontal edge was measured both for injured side and contralateral with and without tape of various techniques: H-tape, Schweizer tape, Schoffl tape
	Bone tendon distance and finger flexor strength of affected digit compared to unaffected with and without tape. Crimp position strength vs hanging strength was also compared in all conditions.
	With the H-tape technique, the bone tendon distance was decreased significantly, by about 16%, whereas the other two methods did not significantly decrease this distance compared to no tape.
The previously injured finger was also 13% stronger in the crimp position with tape than without. But all other conditions did not see a difference (uninjured side crimping/hanging or injured side hanging). The authors note that this may be due to psychological reasons.
	 H-tape is the best method to decrease tendon bone distance in cases of increased bowstringing with pulley injury.
Since there were no positive effects for the uninjured finger, there does not seem to be a benefit to preventative taping.

	Bhatt, JB et al. 2013
	Assess the effect of periscapular strengthening on lateral epicondylalgia.
	Case Report
 n=1, 54 yo female whose primary activities included caring for 2 kids and performing house/yard work. She has a 5 mo history of R epicondylalgia. The Cozen, Maudsley, and lateral epicondylitis tests were all positive.
	5 PT visits over 10 weeks.
Patient was instructed in prone scapular strengthening exercises like Ys and standing exercises such as wall slides that she was to perform at home 2x per day.

3 sets of 10 were used.

Exercises were progressed appropriately throughout her plan of care.
	The self report measure, DASH, was administaered at the start of each session to measure function. Pain was measured with the numerical pain rating scale out of 10. Strength was measured out of 5. Posture assessment indicated an abducted and anteriorly tilted scapula on the affected side which resulted in decreased grip strength as compared to when the therapist corrected scapular position.
	By the fifth visit the DASH score was reported as 0 and remained 0 at 2 and 6 months post-therapy. 

Pain also decreased to 0/10 by the end of treatment and remained 0 at follow-ups.
Strength of the middle and lower traps increased from 3+ and 4-/5 respectively to 5/5.

Grip strength increased 38% from eval and was no longer painful.
	Since scapular weakness and poor positioning may contribute to elbow pain with gripping tasks, scapular strengthening and motor control may also be a consideration for climbers with elbow pain.

	Schweizer A, ,. 2001
	Investigate the amount of bowstringing that occurs in the finger flexors of climbers.
	RCT
 
n=16 fingers of 4 total subjects
Inclusion criteria:

Middle and ring fingers only, recreational climbing level, healthy adults


	
	Distance of bowstringing in crimp grip vs slope grip vs slope grip with isolated FDS at the flexor tendon and at the A2 pulley.
Force of bowstringing at the A2 pulley related to force at fingertip with different grips.


	Bowstringing at the PIP joint was greatest (4.3mm) in the crimp grip and nearly absent in the slope grip (.2mm). In the crimp grip with isolated FDS activity it was 1.75mm.
Bowstringing increased 0.6mm over the A2 pulley throughout warm-up when it plateaued after 50 moves performed by that hand.
More force is produced at the fingertip with the crimp grip than slope.

The A2 pulley was loaded with 3 times the force applied at the fingertip during crimp grip position.

Theoretically the A2 pulley can hold 400N.
	It takes 50 moves on each hand to reach peak bowstringing and sufficiently warm-up the crimp grip. This equates to 3 middle to long routes to be prepared for maximum crimp loading. (This increases the moment arm of the FDP over the PIP joint a small theoretical increase of 3%.)

	Kozin S, et al. 2021
	Determine the effectiveness of a strength training program including closed kinetic chain and eccentric exercises on shoulder injury reduction in climbers.
	RCT

n=84 male climbers
Inclusion criteria: amateur level climber, aged 18-19
	Both treatment and control groups performed a “basic program” but the treatment group completed the additional prevention exercises.
These exercises included closed kinetic chain and eccentric based exercises aimed at strengthening basic climbing movement patterns for 15 minutes 3-4 times a week for one year.
	Number of shoulder injuries during that year were recorded for each group as well as injury severity: “easy”, “average”, or “heavy” based on recovery time.
	In 1 year of the experiment there were 21 shoulder injuries in the control group and 3 in the experimental group.
The injury rate of “heavy” severity injuries (number of injuries per athlete exposures) was 0.91 for the control group and 0.0 for the experimental group. “Easy” injury rate was 1.20 for the control group and 0.33 for the experimental group. And “average” injury rate 1.06 for control and 0.17 for experimental.
	Strength exercises can be used to prevent shoulder injuries in climbers especially those of more severe nature.
It may be important for exercises to approximate climbing demands as much as possible for best carryover.
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