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Strength, and Humeral Retroversion
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Humeral retroversion (HR) is the twisting of the 
proximal humeral head about the long axis. 1,2 Research 
has shown that repetitive stress from playing an 
overhead (OH) sport increases HR on the dominant 
side. 3 � e OH motion produces torque and distraction 
forces about the throwing shoulder joint, causing so�  
tissue and osseous changes to occur, resulting in a 
bilateral di� erence. 4 Previous research suggests while 
increased external rotation (ER) can be protective in 
an active OH athlete, excessive HR may contribute to 
upper extremity injury. 1,3 � ere is a paucity of data 
regarding the e� ects of this adaption. � erefore, the 
purpose of this study was to investigate the e� ects of 
prior OH sport participation compared to no OH sport 
participation on glenohumeral range of motion (ROM), 
strength, and HR. 

Fi� y-one college-aged individuals participated. 
Participants were split into two groups: (1) those 
with previous participation in an OH sport (n= 23, 
20.2±1.04 yrs, 167.0±14.5 cm, 70.9±13.3 kg) and (2) 
those with no previous participation in an OH sport 
(n = 28, 20.6±0.88 yrs, 168.8±6.3 cm, 68.5±14.9 kg). 
Inclusion criteria were pain, injury, and surgery free for 
at least the past six months. Following a health history 
questionnaire, we measured bilateral shoulder internal 
(IR) and ER ROM using an inclinometer, isometric 
shoulder strenth using a handheld dynamometer, 
and HR using an ultrasound machine (Figure 1). For 
bilateral shoulder passive ROM, isometric strength and 
HR testing, the partipants were positioned supine on 
a treatment table with 90o of shoulder abduction and 
elbow � exion. � e ROM inclinometer and isometric 
dynmometer were positioned in the same place for both 
tests. Placement was on the dorsal side of the distal ulna 
styloid process for IR and on the ventral side for ER. 
For HR, the examiner rotated the partipant’s humerus 
so that the bicipital groove appreared in the center of 
the ultrasound image. Another examiner then placed 
a digital inclinometer along the ulnar border with the 

forearm kept in neutral rotation and recorded the ulnar 
inclination angle with respect to the horizontal line. 
All testing measurements were recorded for three trials 
and averaged for analysis. Data were non-normally 
distributed; therefore, a Mann-Whitney U test was used 
to determine group di� erences with an alpha level set a 
priori, p=0.008. A Wilcoxon T-test was used to analyze 
bilateral di� erences within each group with an alpha 
level set a priori, p=0.0167.

Results showed no signi� cant di� erences between 
groups for all dependent variables, and no signi� cant 
bilateral di� erences for any variable for the non-OH 
sport. � e Wilcoxon T-test revealed a signi� cant bilateral 
di� erence between the dominant and non-dominant in 
the OH group for HR (Z=-3.118, p=0.002) and IR ROM 
(Z=-3.423, p=0.001).

� e bilateral di� erence found in the OH sport group for 
HR is signi� cant as it indicates prior sports participation 
may have residual osseous e� ects that clinicians need 
to consider when evaluating shoulder injury or pain in 
adults. Understanding if there are residual e� ects from 
playing an OH sport could help examine injury risk later 
in life.
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Abigail’s research has established normative data on a 
small subset of overhead athletes that will allow for more 
in-depth exploration into humeral retroversion and 
long-term osseous e� ects with upper extremity injury 
susceptibility.
-Gretchen D. Oliver, Kinesiology



Auburn University Journal of Undergraduate Scholarship

References
1 Greenberg EM, Lawrence JTR, Fernandez-Fer-
nandez A, McClure P. Humeral Retrotorsion and 
Glenohumeral Motion in Youth Baseball Players 
Compared With Age-Matched Nonthrowing Ath-
letes. Am J Sports Med. 2017; 45(2): 454-461. doi: 
10.1177/0363546516676075

2 Nakase C, Mihata T, Itami Y, Takeda A, Neo M. 
Relationship Between Humeral Retroversion and 
Length of Baseball Career Before the Age of 16 
Years. Am J Sports Med. 2016; 44(9): 2220-2224. doi: 
10.1177/0363546516651864

3 Myers JB, Oyama S, Rucinski TJ, Creighton RA. 
Humeral Retrotorsion in Collegiate Baseball Pitch-
ers With � rowing-Related Upper Extremity Inju-
ry History. Sports Health. 2011; 3(4): 383-389. doi: 
10.1177/1941738111410636

4 Kurokawa D, Yamamoto N, Ishikawa H, et al. Di� er-
ences in humeral retroversion in dominant and non-
dominant sides of young baseball players. J Shoulder 
Elbow Surg. 2017;  26(6): 1083-1087. doi: 10.1016/j.
jse.2016.11.051

Figure 1: Analysis of humeral retroversion using ultrasound machine; internal rotation represents the positive 
direction and external rotation represents the negative direction.


