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Background: Glenohumeral instability is common in athletes. There are an estimated 0.12 episodes of instability per 1000 sporting
exposures. Instability can lead to time away from sport and an increased risk of shoulder arthritis.

Purpose: To determine the prevalence, demographic data, anatomic features, and likelihood of surgery for the different types
of instability as defined by the FEDS (frequency, etiology, direction, and severity) classification system for different sports.

Study Design: Cohort study; Level of evidence, 3.

Methods: Databases at 3 institutions (University of Iowa, Vanderbilt University, and University of Pennsylvania) were searched for
International Classification of Diseases–Ninth Revision codes related to shoulder instability in 2010. Demographic data, symptoms,
causes, imaging findings, and operative reports were obtained. Data were entered into a custom-designed REDCap online survey.
Patients with subjective instability related to sporting activities were included for analysis.

Results: A total of 184 athletes had glenohumeral instability; 20.1% were female. The mean age at the time of the first instability
episode was 19.0 years for both male and female patients. The most common sports were football (29.3%), basketball (19.0%),
and wrestling (9.8%). The most common type of instability based on the FEDS system was occasional, traumatic, anterior dis-
location. Surgery was performed on 69.6% of athletes, and 14.1% had a recurrence of instability after surgery overall. Football had
the highest rate of recurrence postoperatively at 23.8%. There was no difference in surgery rates between athletes with sub-
luxations versus dislocations (P ¼ .8458). Surgery was significantly more likely in those with frequent dislocations (P < .0001) and
posterior instability (P ¼ .027). There was a 10.7% recurrence rate overall with conservative treatment.

Conclusion: Glenohumeral instability most commonly occurs in contact sports, affects male more than female patients, and is
most frequently in the anterior direction. Recurrent instability is most common in football players. Attention should be turned to the
specific characteristics of each type of instability to determine the best treatment for each athlete.
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Glenohumeral instability is common in sporting activi-
ties. In collegiate athletes, instability episodes have been
reported to occur at a rate of 0.12 per 1000 sporting expo-
sures.11 Instability can lead to time away from sport,
which can be difficult, as athletes place significant
importance on sport and desire a quick return to play. In
a study of National Collegiate Athletic Association

(NCAA) athletes, 45% required at least 10 days away from
sport secondary to an instability episode.11 Glenohumeral
instability also leads to increased rates of arthritis and
disability in the shoulder,3,9 negatively affecting the
athlete for life.

Contact sports are most commonly associated with shoul-
der instability. Sports such as football, wrestling, ice
hockey, and rugby have been shown to have the highest
rates of instability events.1,11 Previous studies have shown
that the majority of instability events are anterior and that
there is a high recurrence rate.1,4,11,12
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The purpose of this study was to understand the epide-
miology of shoulder instability related to different sports
using the FEDS (frequency, etiology, direction, and sever-
ity) classification system of glenohumeral instability.6,7

The FEDS system has high interrater and intrarater agree-
ment and is the only classification system based on a sys-
tematic review of the literature and a survey of experts.7

We also sought to evaluate how successful current treat-
ments for instability are in the athletic population. Under-
standing the epidemiology and success of our current
treatments will allow us to better treat athletes with gleno-
humeral instability in the future.

METHODS

Institutional review board approval was obtained at 3
institutions: University of Iowa, University of Pennsylva-
nia, and Vanderbilt University. The International Classi-
fication of Diseases–Ninth Revision (ICD-9) codes related
to shoulder instability for the year 2010 were queried at all
3 institutions (Table 1). Each chart was retrospectively

reviewed, and demographic data, causes, symptoms, imag-
ing findings, and operative reports were obtained. Indica-
tions for imaging were not standardized, although almost
all patients underwent radiography and many underwent
magnetic resonance imaging (MRI) or computed tomogra-
phy. We collected information on patients across the entire
institution (all departments) to determine the incidence of
shoulder instability for all patients presenting to a clinic/
hospital. Data were entered into a custom-designed RED-
Cap online survey. The survey included questions on basic
demographic data, nature of instability, sport participa-
tion, imaging results, surgical technique, and any history
of subsequent instability. There was no standardization of
imaging, treatment, or surgical indication, making this a
true epidemiological cross-sectional study of actual prac-
tice. Follow-up frequency and duration were not consis-
tent among institutions or patients. Patients were
excluded from analysis if there was no subjective feeling
of instability, if they were not able to be clearly defined by
the FEDS system, or if their instability did not result from
playing a sport.

TABLE 1
International Classification of Diseases–Ninth Revision (ICD-9) Codesa

718.21 Pathological dislocation
of shoulder

719.81 Other specified disorders of joint, shoulder region 831.11 Open anterior dislocation of humerus

718.31 Recurrent dislocation
of shoulder

831.00 Closed dislocation of shoulder, unspecified 831.12 Open posterior dislocation of humerus

718.71 Developmental dislocation
of shoulder

831.01 Closed anterior dislocation of humerus 831.13 Open inferior dislocation of humerus

718.81 Joint derangement
of shoulder, NEC

831.02 Closed posterior dislocation of humerus 831.19 Open dislocation of humerus, NES

718.91 Joint derangement of
shoulder, NOS

831.10 Open dislocation of humerus, NOS 840.07 Superior glenoid labrum lesion

718.21 Pathological dislocation
of shoulder

719.81 Other specified disorders of joint, shoulder region 831.11 Open anterior dislocation of humerus

718.31 Recurrent dislocation
of shoulder

831.00 Closed dislocation of shoulder, unspecified 831.12 Open posterior dislocation of humerus

718.71 Developmental dislocation
of shoulder

831.01 Closed anterior dislocation of humerus 831.13 Open inferior dislocation of humerus

718.81 Joint derangement
of shoulder, NEC

831.02 Closed posterior dislocation of humerus 831.19 Open dislocation of humerus, NES

718.91 Joint derangement
of shoulder, NOS

831.10 Open dislocation of humerus, NOS 840.07 Superior glenoid labrum lesion

aNEC, not elsewhere classified; NES, not elsewhere specified; NOS, not otherwise specified.
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Study Definitions

As described by Kuhn et al,7 the 4 parts of the FEDS system
have the following definitions. “Frequency” is defined as
the number of instability episodes in the preceding year.
There are 3 possibilities: solitary (1 episode), occasional
(2-5 times/year), and frequent (>5 times/year). “Etiology”
is related to a history of trauma. If the first episode of insta-
bility was related to an injury, it was considered to be trau-
matic as opposed to atraumatic. “Direction” is related to the
primary direction of instability and can be anterior, poste-
rior, or inferior. Provocative testing in the clinic can be used
to determine the direction that most closely replicates the
patient’s symptoms. Finally, “severity” is either a disloca-
tion or a subluxation. If the patient needed assistance at
any time to reduce the shoulder, this was considered a dis-
location. Self-directed reduction maneuvers were consid-
ered subluxations. Accounting for each combination, there
are 36 possible types of instability, with 15 combinations
being extremely uncommon.7

RESULTS

Study Population

We identified 1537 patients with ICD-9 codes related to
shoulder instability; 894 were excluded secondary to no
subjective feeling of instability (errors in coding, not insta-
bility patients), and 260 were excluded secondary to miss-
ing data in the FEDS system. This left 383 total patients
who were able to be clearly defined by the FEDS system
(59.6%). Of these, 184 occurred during a sporting activity
(48.0%). There were 147 male (79.9%) and 37 female
(20.1%) patients. The mean age at the time of the first
instability episode was 19.0 years for both male and female
patients. Football was the most common sporting activity
that led to instability, accounting for 29.3%. This was fol-
lowed by basketball (19.0%) and wrestling (9.8%). These
data can be seen in Table 2.

The most common frequency of episodes was occasional
with 73 athletes (39.7%), followed by solitary (33.1%) and
frequent (27.2%). Trauma was the etiology in 97.8% of ath-
letes. Anterior instability (82.6%) was the most common
direction, followed by posterior (16.9%) and inferior
(0.5%). Dislocations accounted for 50.5% of the severity.
The most common type of instability according to the FEDS
system was occasional, traumatic, anterior dislocation with
40 athletes (21.7%), followed by single, traumatic, anterior
dislocation with 32 athletes (17.4%). These data can be seen
in Figure 1.

The majority of the athletes underwent surgery (69.6%).
Of those who underwent surgery, 14.1% had recurrent
instability. Of those who did not undergo surgical proce-
dures, 10.7% had recurrent instability. Those with frequent
dislocations were more likely to undergo surgery than those
with solitary or occasional dislocations (83.5% vs 43.6%,
respectively; P < .0001). Posterior instability was more
likely to be operative than anterior instability (71.4% vs
61.1%, respectively; P ¼ .027). There was no difference in

surgical rates for athletes with subluxations versus disloca-
tions (62.7% vs 60.2%, respectively; P ¼ .8458).

A summary of the findings overall and for football, bas-
ketball, and wrestling can be seen in Table 3, with radio-
graphic findings by sport in Table 4.

Football

The vast majority of the athletes seen in football were male,
with 53 male athletes and 1 female athlete. The mean age
at the time of the first instability episode was 17.5 years.
The most common frequency was occasional (48.1%), fol-
lowed by solitary (27.8%) and frequent (24.1%). All of the
instability episodes were traumatic in nature. Anterior
instability was most common (70.4%), followed by posterior
(27.8%) and inferior (1.9%). Most episodes were related to
subluxations (59.2%). The most common type of instability
according to the FEDS system was occasional, traumatic,
anterior dislocation.

Plain radiographs were available for 20 athletes with a
history of subluxation instability and 18 athletes with dislo-
cations. There were no bony abnormalities seen in the sub-
luxation group, and 7 dislocating athletes had abnormalities,
with the most common being a defectonthe humeral side only
(85.7%). MRI scans were available for 21 athletes with sub-
luxations and 16 athletes with a history of dislocations. There
was a mean of 1.7 imaging abnormalities per athlete in the
subluxation group, with posterior labral tear (61.9%), ante-
rior labral tear (33.3%), and superior labral from anterior to
posterior (SLAP) lesion (28.6%) being the most common. For
the dislocation group, there was a mean of 2.0 abnormalities
per person. The most common lesions were anterior labral
tear (62.5%), Hill-Sachs lesion (50.0%), and anterior glenoid
bone loss (18.8%).

Surgery was performed on 45 of the 54 football athletes
(83.3%). In the subluxation group, 75.0% underwent sur-
gery. The most common procedures were posterior labral

TABLE 2
Prevalence of Shoulder Instability

by Sport (N ¼ 184 Athletes)

Sport n (%)

Football 54 (29.3)
Basketball 35 (19.0)
Wrestling 18 (9.8)
Baseball 9 (4.9)
Softball 8 (4.4)
Skiing 7 (3.8)
Volleyball 6 (3.3)
Soccer, snowboardinga 4 (2.2)
Cheerleading, cycling, gymnastics, ice hockey, racket

sports, swimming, weight liftinga
3 (1.7)

Horse riding, othera 2 (1.1)
Boxing, bull riding, dance, diving, dodgeball, Frisbee,

golf, rock climbing, roller skating, running, surfing,
tennis, water skiing, water poloa

1 (0.5)

aSample sizes apply to each sport in the row individually,
rather than collectively.
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repair (66.7%), anterior labral repair (50.0%), and SLAP
repair (12.5%). Four of the 24 (16.7%) who underwent sur-
gery had recurrent instability, compared with 2 of the 8
(25.0%) who were treated nonoperatively. For the dislocation
group, 95.5% underwent surgery. Anterior labral repair
(85.7%) was the most common procedure, followed by ante-
rior capsule plication (23.8%), SLAP repair (14.3%), and
remplissage (14.3%). Five of the 21 (23.8%) had recurrent
instability, compared with 1 of 1 (100.0%) who was treated
nonoperatively.

Basketball

There were 27 male and 8 female athletes in the basketball
group. The mean age at the time of the first instability
episode was 20.0 years. The most common frequency was
occasional (42.8%), followed by solitary and frequent (28.6%
each). Trauma accounted for 100.0% of the instability epi-
sodes. The vast majority had anterior instability (97.4%),
with only 1 athlete (2.9%) experiencing posterior instabil-
ity. Most episodes of instability were dislocations (60.0%).
The most common type of instability was occasional, trau-
matic, anterior dislocation (31.4%).

Plain radiographs were available for 10 athletes with a
history of subluxations only and 16 patients with disloca-
tions. There were no bony abnormalities seen in the sub-
luxation group. Five of the 16 patients (31.3%) with
dislocations had bony abnormalities, with 60.0% having a
humeral defect only. MRI scans were available for 10 ath-
letes with subluxations and 11 athletes with dislocations.
There was a mean of 1.8 lesions in the subluxation group.
The most common abnormality seen was anterior labral
tear (60.0%). A Hill-Sachs lesion, posterior labral tear, and
SLAP lesion were seen in 30.0% of athletes. For the dislo-
cation group, a mean of 2.4 lesions were seen per athlete.
The most common was anterior labral tear (81.8%), Hill-
Sachs lesion (72.7%), and supraspinatus tear (36.4%).

Surgery was performed on 20 of 35 (57.1%) basketball
athletes overall. In the subluxation group, 80.0% under-
went surgery, and a mean of 2.5 procedures were per-
formed. Anterior labral repair was the most common
procedure (75.0%), followed by anterior capsule plication
(50.0%), posterior labral repair (37.5%), and interval clo-
sure (37.5%). There was no recurrence of instability in the
surgical or nonsurgical group. In the dislocation group,
57.1% of athletes underwent surgery. A mean of 2.3 proce-
dures were performed, with the most common being

STAS STAD STIS STID STPS STPD

Total number 18 32 0 0 9 2
% Female 16.7 25.0 0
% Football 27.8 15.6 44.4
% Basketball 16.7 21.9 0
% Wrestling 11.1 12.5 11.2
% Other 
Sports 44.4 50.0 44.4

SAAS SAAD SAIS SAID SAPS SAPD

0 0 0 0 0 0

OTAS OTAD OTIS OTID OTPS OTPD

Total number 21 40 1 0 9 0
% Female 9.5 20.0 11.1
% Football 33.3 27.5 77.8
% Basketball 14.3 27.5 11.1
% Wrestling 19.1 5.0 0
%Other sports 33.3 40.0 11.1

OAAS OAAD OAIS OAID OAPS OAPD

1 0 0 0 1 0

FTAS FTAD FTIS FTID FTPS FTPD

Total number 22 17 0 0 7 2
% Female 22.7 23.5 42.9
% Football 22.7 29.4 42.9
% Basketball 31.8 17.6 0
% Wrestling 13.6 5.9 14.2
% Other 
sports 31.9 47.1 42.9

FAAS FAAD FAIS FAID FAPS FAPD

1 0 0 0 1 0

Figure 1. FEDS (frequency, etiology, direction, and severity)
classification table. The first letter in each cell heading indi-
cates frequency (single [S], occasional [O], or frequent [F]);
the second indicates etiology (traumatic [T] or atraumatic
[A]); the third indicates direction (anterior [A], inferior [I], or
posterior [P]), and the fourth indicates severity (subluxation
[S] or dislocation [D]).

TABLE 3
Summary of Instability

All
Sports Football Basketball Wrestling Other

No. of athletes 184 54 35 18 77
Mean age of first

instability
episode, y

19.0 17.5 20.0 18.1 20.9

Female sex, % 20.1 1.9 22.9 0.0 36.4
Anterior

instability, %

82.6 70.4 97.1 88.9 83.1

Posterior
instability, %

16.9 27.8 2.9 11.1 16.9

Inferior
instability, %

0.5 1.8 0.0 0.0 0.0

Surgery, % 69.6 83.3 57.1 77.8 63.6
Recurrence with

surgery, %

14.1 20.0 10.0 14.3 10.2

Recurrence
without
surgery, %

10.7 22.2 6.7 0.0 10.7
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anterior labral repair (75.0%). This was followed by poste-
rior labral repair (41.7%) and anterior capsule plication
(33.3%). Two of 12 athletes in the surgical group had recur-
rent instability, while 1 of 9 in the nonsurgical group had
recurrent instability.

Wrestling

All 18 athletes were male, with a mean age at the time of the
first instability episode of 18.1 years. The most common fre-
quency was single (38.9%), followed by occasional (33.3%)
and frequent (27.8%). Trauma accounted for 100.0% of the
instability episodes. Anterior instability accounted for
88.9%, with posterior instability only accounting for 11.1%.
The majority of instability events were subluxations (61.1%)
as opposed to dislocations (38.9%). The most common types
of instability according to the FEDS system were occasional,
traumatic, anterior subluxation and single, traumatic, ante-
rior dislocation, with 4 athletes each (22.2%).

Plain radiographs were available for 10 athletes with
subluxation instability and 6 athletes with dislocations.
There were no abnormalities seen in the subluxation group,
and 1 athlete in the dislocation group had both a humeral
head and glenoid defect. MRI scans were available for
6 athletes with subluxations and 4 athletes with disloca-
tions. There was a mean of 2.2 lesions per athlete in the
subluxation group, with the most common lesions being
anterior labral tear (66.7%) and SLAP lesion (66.7%). In the
dislocation group, there was a mean of 2.0 lesions per
athlete, with the most common being anterior labral tear
(75.0%) and Hill-Sachs lesion (50.0%).

Surgery was performed on 14 of 18 athletes (77.8%) over-
all. In the subluxation group, 81.8% underwent surgery, and
a mean of 2.9 procedures per athlete was performed. The
most common procedures were anterior capsule plication
(55.6%), interval closure (55.6%), anterior labral repair
(44.4%), and SLAP repair (44.4%). Two of the 14 (14.3%) who
underwent surgery had a recurrence of instability, and 1 of 2
(50.0%) in the nonsurgical group had a recurrence of insta-
bility. In the dislocation group, 71.4% underwent surgery,
with a mean of 1.0 procedures performed per athlete. The
most common procedures were anterior labral repair

(80.0%), interval closure (80.0%), and anterior capsule plica-
tion (60.0%). There was no recurrence of instability in either
the surgical or the nonsurgical group.

DISCUSSION

Shoulder instability is common in athletics, especially in con-
tact sports. In 1 study, 88% of glenohumeral instability events
were related to contact with either another athlete or an
object.4 In our series of patients, the most common sports with
instabilitywere football, basketball, andwrestling,andalmost
all injuries resulted from trauma. Previous analyses of sports
have shown that football, ice hockey, and wrestling were the
most injurious sports.4 Our study had very few hockey inju-
ries, which is likely explained by the institutions involved and
the popularity of the sport in those geographic areas.

It has previously been reported that male patients are
more likely to experience glenohumeral instability. A male-
to-female ratio between 1.1:1 to 5.1:1 has been noted in the
general population.2,5,10,13-15 In the younger, more active
population, a ratio as high as 6.3:1 has been reported.12 Our
male-to-female ratio was 4.0:1, which is consistent with
previously reported ratios.

The most common direction for instability in our popula-
tion was anterior (82.6%). This is comparable with a study
by Owens et al12 in young military recruits (88%). Of those
with dislocations, 95.7% were anterior. Previous reports
range from 88% to 98%.5,14,15 When comparing sports, both
basketball and wrestling had predominately anterior insta-
bility. This is likely related to the arm position being in an
abducted and externally rotated position. For football,
27.8% of the instability events were in the posterior direc-
tion. This is likely accounted for by linemen, who block with
their arms in front of their body, leading to a posteriorly
directed force of their humeral head. In a report by Mair
et al,8 8 of the 9 athletes with posterior labral injuries con-
firmed by arthroscopic surgery were football linemen.

Most reports on glenohumeral instability focus on dislo-
cations, as many people with subluxation instability do not
seek medical attention. The report by Owens et al12 on
young military recruits did follow both types. They found

TABLE 4
Radiological Findings by Sporta

All Sports Football Basketball Wrestling

Subluxation Dislocation Subluxation Dislocation Subluxation Dislocation Subluxation Dislocation

Bony defect on radiography, % 6.8 40.0 0.0 38.9 0.0 31.3 0.0 16.7
Mean No. of abnormalities/

athlete on MRI
1.6 2.2 1.7 2.0 1.8 2.4 2.2 2.0

Hill-Sachs/reverse Hill-Sachs
lesion, %

26.2 71.4 23.8 50.0 10.0 72.7 33.3 50.0

Glenoid bone loss, % 8.2 23.2 4.8 18.8 30.0 9.1 16.7 0.0
Anterior labral tear, % 47.5 67.9 33.3 62.5 60.0 81.8 66.7 75.0
Posterior labral tear, % 42.6 14.3 61.9 62.5 30.0 18.2 16.7 25.0
SLAP lesion, % 21.3 12.5 28.6 12.5 30.0 18.2 66.7 0.0

aMRI, magnetic resonance imaging; SLAP, superior labral from anterior to posterior.
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that a very high percentage (85%) had subluxation insta-
bility.12 In our cohort, 49.5% experienced subluxation
instability. The difference could be related to the sports
involved. In the Owens et al cohort, boxing was part of the
mandatory physical education class for male participants.
They noted that all instances of instability in this sport
occurred during a missed punch and resulted in anterior
shoulder subluxation.12

Pathological lesions were seen both on plain radiography
and on MRI. On plain radiography, 21.7% had a Hill-Sachs
lesion and 2.3% had a reverse Hill-Sachs lesion. On the
glenoid side, 4.7% had a bony Bankart lesion and 0.8% had
a reverse bony Bankart lesion. These results are very sim-
ilar to a study by Owens et al11 on collegiate athletes, with
13.0% of their cohort having a Hill-Sachs lesion, 0.0% having
a reverse Hill-Sachs lesion, 16.7% having a bony Bankart
lesion, and 0.9% having a reverse bony Bankart lesion. On
MRI, there were more lesions, on average, for those with
dislocations as opposed to subluxation instability (2.2 vs 1.6
lesions/athlete, respectively). Overall, 47.9% had a Hill-
Sachs lesion or reverse Hill-Sachs lesion. This is very com-
parable with the report by Owens et al12 of 51%. In our
cohort, there were more bony lesions seen in the dislocation
group compared with the subluxation group. Both groups of
instability also saw a large number of labral lesions, which
was the most common abnormality seen on MRI.

The majority of our athletes underwent surgery. The
mean number of coded procedures during surgery was 2.5
for the subluxation group and 2.3 for the dislocation group.
Previous studies looking at instability related to both dis-
locations and subluxations did not report surgical rates, so
it is difficult to estimate the prevalence of surgery among
athletes. More detailed studies on specific teams and posi-
tions will need to be conducted to determine the best treat-
ment for the type of instability in a given position.

The main limitation of this study is that it is retrospec-
tive in nature. The quality of the data depends on the accu-
racy of clinical notes. We had to exclude a large number of
patients secondary to missing information. Another limita-
tion is that all of the participating sites were university-
based practices, which take care of university teams, and
also tertiary referral centers and, as such, may not reflect
usual general practice or routine shoulder instability cases.
This could potentially introduce selection bias with a
higher percentage of athletes and more complex cases.
There was not consistent imaging, treatment, and follow-
up because of the retrospective nature of the study. This
can be interpreted as a limitation or strength, as it tells us
what is naturally occurring across all providers in these
institutions. Additionally, there was a lack of consistent
imaging, treatment, and follow-up between patients and
institutions. The specifics of surgical procedures were also
not captured. Last, 2 of the institutions are in states where
wrestling is very popular, and therefore, it may be overrep-
resented in this study.

The strengths of this study are that it involves 3 separate
institutions from different parts of the country, including
all departments, for an entire year. This allowed for the

inclusion of a large number of athletes who were treated
by a variety of physicians. This also is the first study of this
kind in a nonmilitary population, making it more general-
izable. There were also a large number of athletes from
different sports, allowing better understanding of the type
of instability seen in each sport.

CONCLUSION

Glenohumeral instability most commonly occurs in contact
sports, affects male more than female patients, and is most
frequently in the anterior direction. Attention should be
turned to the specific characteristics of each type of insta-
bility and the demands of the particular sport to determine
the best treatment for each athlete.

REFERENCES

1. Headey J, Brooks JH, Kemp SP. The epidemiology of shoulder

injuries in English professional rugby union. Am J Sports Med.

2007;35(9):1537-1543.

2. Hovelius L. Incidence of shoulder dislocation in Sweden. Clin Orthop

Relat Res. 1982;166:127-131.

3. Hovelius L, Saeboe M. Neer Award 2008. Arthropathy after primary

anterior shoulder dislocation: 223 shoulders prospectively followed

up for twenty-five years. J Shoulder Elbow Surg. 2009;18(3):

339-347.

4. Kaplan LD, Flanigan DC, Norwig J, Jost P, Bradley J. Prevalence and

variance of shoulder injuries in elite collegiate football players. Am J

Sports Med. 2005;33(8):1142-1146.

5. Kroner K, Lind T, Jensen J. The epidemiology of shoulder disloca-

tions. Arch Orthop Trauma Surg. 1989;108(5):288-290.

6. Kuhn JE. A new classification system for shoulder instability. Br J

Sports Med. 2010;44(5):341-346.

7. Kuhn JE, Helmer TT, Dunn WR, Throckmorton VT. Development and

reliability testing of the frequency, etiology, direction, and severity

(FEDS) system for classifying glenohumeral instability. J Shoulder

Elbow Surg. 2011;20(4):548-556.

8. Mair SD, Zarzour RH, Speer KP. Posterior labral injury in contact

athletes. Am J Sports Med. 1998;26(6):753-758.

9. Marx RG, McCarty EC, Montemurno TD, Altchek DW, Craig EV,

Warren RF. Development of arthrosis following dislocation of the

shoulder: a case-control study. J Shoulder Elbow Surg. 2002;

11(1):1-5.

10. Nordqvist A, Petersson CJ. Incidence and causes of shoulder girdle

injuries in an urban population. J Shoulder Elbow Surg. 1995;4(2):

107-112.

11. Owens BD, Agel J, Mountcastle SB, Cameron KL, Nelson BJ. Inci-

dence of glenohumeral instability in collegiate athletics. Am J Sports

Med. 2009;37(9):1750-1754.

12. Owens BD, Duffey ML, Nelson BJ, DeBerardino TM, Taylor DC,

Mountcastle SB. The incidence and characteristics of shoulder insta-

bility at the United States Military Academy. Am J Sports Med. 2007;

35(7):1168-1173.

13. Simonet WT, Melton LJ 3rd, Cofield RH, Ilstrup DM. Incidence of

anterior shoulder dislocation in Olmsted County, Minnesota. Clin

Orthop Relat Res. 1984;186:186-191.

14. Yeap JS, Lee DJ, Fazir M, Borhan TA, Kareem BA. The epidemiology

of shoulder dislocations in Malaysia. Med J Malaysia. 2004;59(suppl

F):19-23.

15. Zacchilli MA, Owens BD. Epidemiology of shoulder dislocations pre-

senting to emergency departments in the United States. J Bone Joint

Surg Am. 2010;92(3):542-549.

6 Wagstrom et al The Orthopaedic Journal of Sports Medicine



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


