
Climbing Related Shoulder Injuries 
 
o Three-quarters of elite and recreational 

sport climbers will suffer upper extremity 
injuries. 8 

o 40% will be equally divided between the 
elbow and the shoulder. 8 
 

 
Clinical Perspective: Injuries to 
Expect 

• SLAP/Labral Tear 
• Posterior Impingement 
• Impingement Syndrome 
• Biceps tendonitis/Avulsion 

 
 
 

 
o 201 climbers interviewed about injuries over the course of 1 year1 
o 50% sustained an injury that removed them from activity for one day 

or greater1 
o 13% of these were non-traumatic injuries to the 

shoulder1 
o How many climbers have pain on a regular basis that play through 

the pain?  
 

 
 
 
 
 
 
 
 
 
The Study 

• 10 climbers interviewed and measured 
• 6 with symptomatic shoulders; 4 with asymptomatic shoulders 

between confounded potential risk factors5 and climbing
injuries while controlling for the influence of key demographic
variables. Statistical significance was preset at p,0.05.

RESULTS
In total, 101 climbers (50%) had sustained at least 1 injury in
the past 12 months, causing a total of 275 distinct anatomical
injuries. Of these, 21 climbers (10%) had sustained acute
climbing injuries as a result of a fall, 67 (33%) had sustained
chronic overuse injuries, and 57 (28%) had sustained acute
injuries caused by strenuous climbing moves.
The distribution of climbing injuries resulting from falls,

overuse and strenuous moves is shown in figures 3 and 4. Other
injuries, mainly abrasions to various anatomical sites (six
climbers), were the most common fall-related incidents.
Subcutaneous injuries to the ankle, hand/wrist and the lower
back were also relatively common. Four climbers reported
sustaining a fracture to the upper or lower extremities, and no
climber had sustained a concussion. Subcutaneous trauma to
the finger and shoulder were the most common injuries
resulting from both overuse and strenuous moves. Elbow,
forearm, wrist and other injuries were also reported.
Table 1 shows the results of the analysis of possible risk

factors for injury, controlled for key demographics. Of the risk
factors explored, only outdoor sport lead grade predicted fall-
related injuries. The frequency and difficulty of all forms of

climbing behaviour were associated with overuse injuries, with
the exception of soloing grade and traditional lead frequency.
Bouldering grade was the sole predictor of injuries relating to
strenuous moves.
In total, 76 climbers (38%) had sought treatment or advice for

a climbing injury in the past 12 months. The principal sources
of treatment or advice sought by climbers were physiotherapists
(18%), other climbers (14%) and doctors (11%). Other less
common sources of treatment or advice were osteopaths (2%),
chiropractors (1%), and others (7%).

DISCUSSION
Climbing injuries are common, and around half of all climbers
in our study had sustained an injury within the past year.
Physiotherapists, other climbers and doctors were the key
sources of treatment or advice. Dedicated climbers operating at
the highest levels are most at risk of overuse injury, particularly
to the finger and shoulder. Fall-related injuries are compara-
tively uncommon, although often serious, and all climbers may
incur them. Previous research has tended to focus upon the
description of climbing injuries in specific groups5 8 or those
presenting at medical facilities.9 10 The present study therefore
extends the existing literature by examining the associations
between a wide range of potential risk factors and injuries in a
diverse sample of active rock climbers.

Figure 3 Frequency and location of fall-related climbing injuries.
Figure 4 Frequency and location of overuse and strenuous climbing
injuries.

Table 1 Logistic regression models illustrating risk factors for fall-related, overuse and strenuous move-
related rock climbing injuries*

Risk factor

OR for injury (95% CI)

Falls Overuse Strenuous moves

Age (years){ 0.99 (0.95 to 1.03) 0.98 (0.96 to 1.01) 0.98 (0.96 to 1.01)

Sex (male){ 1.01 (0.32 to 3.20) 1.05 (0.50 to 2.22) 1.04 (0.47 to 2.26)

Climbing experience (y) 0.74 (0.49 to 1.11) 1.11 (0.83 to 1.49) 1.00 (0.74 to 1.35)

Soloing frequency 1.10 (0.56 to 2.17) 1.79 (1.14 to 2.83) 1.04 (0.66 to 1.65)

Soloing grade 1.10 (0.30 to 4.03) 1.66 (0.73 to 3.76) 1.07 (0.45 to 2.54)

Traditional lead frequency 1.01 (0.51 to 2.02) 1.49 (0.94 to 2.38) 1.21 (0.75 to 1.93)

Traditional lead grade 1.15 (0.92 to 1.45) 1.25 (1.07 to 1.46) 1.04 (0.90 to 1.21)

Sport lead frequency 0.93 (0.54 to 1.60) 1.49 (1.05 to 2.13) 1.10 (0.77 to 1.58)

Sport lead grade 1.47 (1.04 to 2.09) 1.28 (1.05 to 1.56) 1.00 (0.84 to 1.20)

Indoor lead frequency 0.97 (0.76 to 1.23) 1.21 (1.03 to 1.42) 1.06 (0.90 to 1.24)

Indoor lead grade 1.10 (0.86 to 1.40) 1.42 (1.17 to 1.71) 1.12 (0.95 to 1.32)

Bouldering frequency 1.04 (0.83 to 1.30) 1.24 (1.07 to 1.43) 1.04 (0.90 to 1.22)

Bouldering grade 1.02 (0.78 to 1.33) 1.42 (1.16 to 1.73) 1.24 (1.02 to 1.50)

*Adjusted for sex and age in years.
{Adjusted for sex only.
{Adjusted for age in years only.
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Fig. 3. Three-quarters of all sport climbers will develop injuries. 
60% of these injuries will involve the hand and wrist. The other 
40% is equally divided among the shoulder and elbow. 

3. Injuries 

Mountaineering and rock climbing are per-
ceived by most people as being inherently danger-
ous activities. Assaults on major mountains like 
Denali in Alaska or Everest (Chomolungma) in the 
Himalayas are associated with mortalities of from 
2 to 4%[4,5] and accident rates approaching 20%)4] 
There is little consolation in the fact that 4 times as 
many people have reached the summit of Everest 
than have died on it.[5] Most of these deaths are 
avalanche, altitude and weather related. The inci-
dence of accidents in traditional rock climbing is 
closer to 2 to 4 per 1000 climber-days (0.2 to 
0.4%). Half of these involve fractures (one-quarter 
of which involve the ankle). 80% of these injuries 
are due to falls and the rest are equally divided 
between hypothermia and falling rocks. Only 
10% of these injuries are fatal (about I in 10 000 
to 20 000 climber-days»)6] 

Sport climbing pretty much eliminates these 
risks, However, this elimination of the risks in-
herent in traditional climbing has produced a whole 
new set of problems. The sport climber climbs 
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Rooks 

without fear of falling because of the security of 
their ropelbelay system. In fact, they climb until 
they fall striving for the highest point on a route 
and gradually working out the necessary moves. 
Access is no longer a problem when the rock face 
is 20 feet from the car. You can climb daily and for 
hours each day. 

The injury pattern in the sport climber consists 
of high stress and repetitive stress injuries. Almost 
all of these injuries are upper extremity problems 
owing to the emphasis on vertical and overhung 
climbs on artificial walls. 

Three-quarters of sport climbers will suffer up-
per extremity injuries)7,8] Elbow and shoulder in-
volvement is almost equal at roughly 15 to 20%)7,9] 
The most commonly involved site is the hand and 
wrist, with 60% of injuries and approximately 50% 
of climbers affected (see fig. 3).[7,10-13] The single 
most common site for injury in the sport climber 
appears to be the proximal interphalangeal (PIP) 
jointJ7,10-13] PIP joint injuries are present in over 
50% of elite sport climbers, accounting for almost 
30% of all injuries. The rest of the review is con-
cerned with these injuries. 

4. Anatomy and Pathophysiology 

Over three-quarters of sport climbing injuries 
are associated with the extrinsic digital flexor sys-
tem of the hand and forearm (i.e, the flexor digi-
torum profundus and the flexor digitorum sub-
limis). Injuries at the extensor carpi brevis origin, 
the biceps brachialis insertion and the shoulder ro-
tator cuff cover the essence of any other pathology 
specific to climbing.[7,91 

The flexor digitorum profundus consists of 4 
interconnected muscles that originate at the proxi-
mal ulna, These unipennate muscles give rise to 
their respective tendons in the forearm, cross 
the wrist through the carpal tunnel, and then travel 
in the digital fibro-osseous sheaths to their inser-
tions at the volar base of the distal phalanges. In 
the fibro-osseous sheaths, the profundus passes 
through a slit in the more superficial sublimis ten-
dons (see fig. 4). 
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• 2 symptomatic subjects were excluded based on a history of direct trauma 
to the shoulder that was the original cause of their issue 

• Data based on 4 asymptomatic climbers and 4 symptomatic climbers 
• No medical conditions that affect healing 
• Similar climbing habits 
• Similar ages 
• Similar BMI 



 
The Screening Exam/Methods 

• Designed for coaches, trainers, and medical professional using tools that 
are easily accessed, and easily applied to reach and help the greatest 
amount of climbers 

• Designed to identify what impairments existed that could be addressed with 
exercises will prevent/manage shoulder pain in climbers 

• Not a tissue specific exam 
• http://youtu.be/XhA6MtIway8 

 
Key Impairments Investigated 
Examination directed towards treatment 

• Glenohumeral joint neutrality 
• Rotator cuff muscle recruitment 
• GIRD/Rotator cuff muscle balance 
• Total Arc of Motion 
• Scapulothoracic muscle balance 
• Scapulothoracic muscle recruitment 
• Regional interdependence with the thorax, cervical spine and elbow 



Scan Demonstration 
 
Glenohumeral Neutrality (PICR) 

• Sarhman’s Anterior Glide Syndrome3,12        
• Relative flexibility12 
• PICR – The GH neutral zone3,5,12 
• A neutral glenohumeral joint has more potential for inferior glide during 

overhead task 5,11 
• Measured is supine with the elbow supported in the plane of the scapula 5 

 
 
 

 
 
 
 
 
 
 
 
 
 



GIRD/Rotator Cuff Muscle Balance 
• Pathologic GIRD is associated with shoulder pain overhead athletes 11 
• Posterior Shoulder stiffness limits the ability of the GH joint to glide 

inferiorly5,11 
• Measured is supine with the elbow supported in the plane of the scapula5,11 
• Also measured as a part of AROM exam in the plane of the scapula 

 
 
 
 
 
Total Arc of Motion (TAM) 

• Decreased TAM is associated with shoulder pain and can be predictive of 
future shoulder issues11 

• Suggests there are issues with relative flexibility1 
• Measured is supine with the elbow supported in the plane of the scapula5,11 

 
 
 
 

 
 
 



Balance Rotator Cuff Recruitment 
• Force couple between the anterior and posterior aspects of the rotator cuff 

to maintain function as a depressor at 0 deg and at 90 deg of scaption 
• Force couple between the anterior and posterior aspects of the rotator cuff 

to maintain function as an AP stabilizer at 0 deg and at 90 deg of 
scaption3,5 

• Imbalanced rotator cuff function associated with shoulder instability3,5 
• MMT test for ER/IR performed at 0 deg and at 90 deg of scaption 

 
 
 
 
 
Scapulothoracic Muscle Balance 

• Latissimus Dorsi/Teres Major Length measured in standing (in degrees) 
• Pec Minor Length measured in supine (post acromion distance from table 

in cm)4,15 
• Poor initial position of the scapula associated shoulder dysfunction16 
• Impaired scapular kinematics associated with shoulder dysfunction13,14 
 

 



Scapulothoracic Muscle Recruitment 
• Serratus anterior inhibition associated with shoulder pain13,14 
• Serratus anterior inhibition associated with impaired scapular 

kinematics13,14 
• Serratus anterior has upper and lower fibers with different contributions to 

scapulothoracic function in different phases of elevation 
• Measured at 90 deg and at 150 deg to demonstrate positional weakness19 

 

 
Regional Interdependence 
 Cervical Spine 

• Cervical muscle balance associated with cervical AROM, upper 
quarter posture, and pain 2,7,17 

• Segmental Facilitation affects shoulder muscle endurance, resting 
tone and length 

• Cervical mobility may be an indicator of cervical spine health 
• AROM measures with seated extension, side-bending, and rotation 
• Muscle balance measured using Craniocervical Flexion Test 17 
 



 
Thoracic spine 

• Directly affects scapular kinematics  
• Upper thoracic motion coupled with shoulder motion especially with 

end range elevation 
• The alignment of the thorax affects the ability of the serratus anterior 

to contract off of a stable foundation 
• Manipulation to the upper and mid thoracic spine improves 

symptoms with subacromial impingement syndrome 9,10 
• Upper thoracic mobility/coupling Measured using the Shoulder 

Flexion Cervical Rotation (SFCR) test 
• Mid thoracic mobility measured using an iPhone compass 

application to measure displacement of the manubrium 

 
Elbow 

• Short head of the biceps attaches to the coracoid and can affect 
anterior tip of the scapula 

• Measured by fixing the scapula on a wall and extending the elbow 
with the forearm fixed in pronation 

• No deficit measured in either group 
 



Summary of Significant Findings 
• Climbers looking to prevent and treat shoulder pain need to improve the 

following: 
o Subscapularis strength at 90 deg 
o Serratus anterior strength at or above 150 deg of shoulder flexion 
o Upper and mid thoracic mobility 
o Deep cervical flexor strength 
o Cervical mobility, especially cervical extension 
o Latissimus Dorsi and Teres Major length 

	  
Recommended Exercise Interventions  
 Subscapularis strength at 90 deg 
  Supine 
  http://youtu.be/bJEnXMX3nMg 
  ½ kneeling 
  http://youtu.be/F9ookYkE5P0 
 Serratus Anterior Strength 
  Wall Slide 
  http://youtu.be/GgakzR1gwhw 
  Modified Overhead Press 
  http://youtu.be/GoQ9mj45H5k 
  Plank to Downward Dog 
  http://youtu.be/lFNSBmIQS6E 
 Upper and Mid Thoracic Mobility 
  Wall Slide with lift off for upper thoracic 
  http://youtu.be/GgakzR1gwhw 
  Painters Stretch 
  http://youtu.be/8vEeAX-e6_s 
  Thread the Needle 
  http://youtu.be/8EsoG_CcSNE 
 Deep Cervical Flexor Strength/Cervical Mobility 
  DCF in Neutral or Extension 
  http://youtu.be/Vu-JFeHa8Jc 
 Latissimus/Teres Length 
  Pec and Lat Mobility over a foam roll 
  http://youtu.be/n6RNGp_7zvM 

Wall Slide 
  http://youtu.be/GgakzR1gwhw 

Thread the Needle 
  http://youtu.be/8EsoG_CcSNE 
Return to Sport Criteria  

• When your patient looks like the subjects in the non pain group they are 
ready for a graduated return to sport 
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