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Hypothesis: The purpose of this multicenter epidemiologic study was to determine the distribution of
patients within the Frequency, Etiology, Direction, and Severity (FEDS) classification system to deter-
mine which categories are of clinical importance.
Methods: Shoulder instability patients were identified using International Classification of Diseases, Ninth
Revision coding data from 3 separate institutions from 2005-2010. Data were collected retrospectively.
Details of instability were recorded in accordance with the FEDS classification system. Each patient was
assigned a classification within the FEDS system. After all patients were assigned to a group, each group
was individually analyzed and compared with the other groups.
Results: There are a total of 36 possible combinations within the FEDS system. Only 16 categories were
represented by at least 1% of our patient population. Six categories captured at least 5% of all patients
with shoulder instability. Only 2 categories represented greater than 10% of the population: solitary, trau-
matic, anterior dislocation, with 95 patients (24.8%), and occasional, traumatic, anterior dislocation, with
63 patients (16.4%).
Conclusions: There are 16 categories within the FEDS classification that are clinically significant. Sol-
itary, traumatic, anterior dislocation and occasional, traumatic, anterior dislocation were the most frequently
observed in our cohort.
Level of evidence: Descriptive Epidemiologic Study
© 2018 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.

Keywords: Shoulder; instability; classification; multidirectional instability; dislocation; subluxation

Institutional review board approval was received (University of Iowa, No.
201111745).

*Reprint requests: Kevin J. Cronin, MD, Orthopaedic Surgery & Sports
Medicine, University of Kentucky, 740 S Limestone, K403, Lexington, KY
40536, USA.

E-mail address: kevincronin88@gmail.com (K.J. Cronin).

www.elsevier.com/locate/ymse

1058-2746/$ - see front matter © 2018 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.
https://doi.org/10.1016/j.jse.2018.08.014

J Shoulder Elbow Surg (2019) 28, 95–101

mailto:kevincronin88@gmail.com
http://www.elsevier.com/locate/YMSE
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jse.2018.08.014&domain=pdf


Shoulder instability is a relatively common problem in the
general population. The most common direction of instabil-
ity is anterior, with recent epidemiologic studies estimating
the prevalence of primary anterior shoulder dislocation in the
general population to be as high as 1.7%.8,21,31 Anterior dis-
locations are 15.5 to 21.7 times more common than posterior
dislocations, which occur at a rate of 1.1 per 100,000 pop-
ulation per year.26,27 This is an underestimation of all shoulder
instability because it does not include subluxation or subtle
instability, as well as inferior instability. Numerous authors
have devised classifications for shoulder instability; however,
these are often not complete, and there is not consistent use
in the literature. Without a clear and comprehensive classi-
fication system that is used consistently in research
publications, it will be difficult to determine the prevalence
of shoulder subluxation, as well as dislocation, or to draw
conclusions on the diagnosis and treatment of shoulder
instability.

Given these inherent difficulties, a new classification for
shoulder instability was recently developed. The main goal
of the Frequency, Etiology, Direction, and Severity (FEDS)
classification system is to provide a simple and reproduc-
ible method to define shoulder instability in all patients.11,12

The FEDS system applies 4 essential characteristics of most
shoulder instability classifications: frequency, etiology, di-
rection, and severity. Frequency is subclassified as solitary
(1 instability episode), occasional (2-5 episodes), or fre-
quent (>5 episodes), all within the past year. The etiology of
the original instability event is either traumatic or atraumatic.
Direction refers to the patient’s primary direction of
instability—anterior, posterior, or inferior. If the patient is
unsure regarding the primary direction, a physical examina-
tion can be used to supplement his or her history. The final
component is severity, which can be either a subluxation or
a true dislocation. True dislocation events are those that re-
quired the assistance of another individual for reduction. Any
other instability events were classified as subluxations.

A useful classification system is easy to apply and should
provide information regarding the natural history, progno-
sis, and treatment strategies. The FEDS classification can be
applied using 4 simple questions from the patient’s history.
The FEDS system has also previously been shown to predict
the need for surgical intervention.13 Both the interobserver
agreement and intraobserver agreement were previously re-
ported and shown to be excellent.12 The purpose of this
multicenter epidemiologic study was to determine the dis-
tribution of patients in each FEDS category to determine which
categories are of clinical importance.

Materials and methods

A retrospective patient database was created consisting of all pa-
tients with a diagnosis of shoulder instability at 3 separate institutions
from 2005 to 2010. Shoulder instability patients were identified using
the International Classification of Diseases, Ninth Revision coding
data shown in Table I. The database included all patients across the

institutions, not just within the orthopedic departments. Patient de-
mographic characteristics, details of instability, and information about
imaging and treatment were entered into REDCap (Research Elec-
tronic Data Capture; Vanderbilt University, Nashville, TN, USA) after
a thorough chart review. Recorded demographic characteristics in-
cluded age at initial presentation, age at initial instability episode,
sex, hand dominance, and presence or absence of ligamentous laxity.
Details of instability were recorded in accordance with the FEDS
classification system, which has been previously described.11,12 The
FEDS classification system includes frequency of instability in 1
year (solitary [1 episode], occasional [2-5 episodes], or frequent [>5
episodes]), etiology of initial episode (traumatic or atraumatic),
primary direction of instability (anterior, posterior, or inferior), and
severity of instability event (whether the patient required assis-
tance to reduce the shoulder).

By use of the REDCap database, each patient was assigned a
classification within the FEDS system. With 4 discrete variables (fre-
quency, etiology, direction, and severity), there are a total of 36
possible groups to which patients may be assigned. After all pa-
tients were assigned to a group, each group was individually analyzed
and compared with the other groups. Categorical variables were ana-
lyzed with frequencies and percentages, whereas continuous variables
were defined with means and standard deviations.

Results

By use of International Classification of Diseases, Ninth Re-
vision coding data, 1537 patients were identified for review
at our 3 institutions from 2005 to 2010. We excluded a total
of 894 patients for not having true instability (wrong diag-
nosis code) and an additional 260 patients for incomplete or
missing data points. The remaining 383 patients were fully
classified using the FEDS criteria. Each patient was placed
into a single category based on chart review. The categori-
cal definitions of the FEDS classification prevent ambiguity
in classification. Most patients were male patients (72%), with

Table I ICD-9 coding data used to identify patients with gle-
nohumeral instability

Code Description

718.21 Pathologic dislocation of shoulder
718.31 Recurrent dislocation of shoulder
718.71 Developmental dislocation of shoulder
718.81 Joint derangement NEC shoulder
718.91 Joint derangement NOS shoulder
719.81 Other specified disorders of joint, shoulder region
831.00 Closed dislocation of shoulder, unspecified
831.01 Closed anterior dislocation of humerus
831.02 Closed posterior dislocation of humerus
831.10 Open dislocation of humerus NOS
831.11 Open anterior dislocation of humerus
831.12 Open posterior dislocation of humerus
831.13 Open inferior dislocation of humerus
831.19 Open dislocation of humerus, other
840.07 Superior glenoid labrum lesion

ICD-9, International Classification of Diseases, Ninth Revision; NOS, not
otherwise specified; NEC, not elsewhere classified.
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an average age at initial presentation of 25.6 years (range,
8-85 years). The remaining, female patients (28%) pre-
sented at a slightly older average age of 34.3 years (range,
3-85 years). Sport was involved in the instability events 48%
of the time (n = 184). Complete demographic information is
presented in Table II.

Most patients had a solitary instability event (n = 174,
45.4%), whereas 110 (28.7%) had occasional instability and
99 (25.9%) had frequent episodes of instability. A large ma-
jority of instability events were traumatic (n = 330, 86.2%),
with very few being atraumatic (n = 53, 13.8%). Anterior in-
stability events were by far the most common (n = 312, 81.5%),
followed by posterior (n = 63, 16.4%) and inferior (n = 8,
2.1%). Finally, 232 patients (60.6%) had dislocations, whereas
151 patients (39.4%) were defined as having subluxations.

When the FEDS criteria are applied to a cohort of pa-
tients, there are a total of 36 possible combinations. Only 16
categories were represented by at least 1% of our patient pop-
ulation. Six categories captured at least 5% of all patients with
shoulder instability. The most common category in our data
set was solitary, traumatic, anterior dislocation (STAD), with
95 patients (24.8%). The next most common category—and
the only other category encompassing greater than 10% of
the patient population—was occasional, traumatic, anterior
dislocation (OTAD), with 63 patients (16.4%). Table III pro-
vides more detailed information.

Four additional groups accounted for greater than 5% of
the study cohort: solitary, traumatic, anterior subluxation, with
32 patients (8.4%); frequent, traumatic, anterior sublux-
ation, with 31 patients (8.1%); frequent, traumatic, anterior
dislocation, with 29 patients (7.6%); and occasional, trau-
matic, anterior subluxation, with 26 patients (6.8%). Of the
20 categories with less than 1% of the population, 13 had at
least 1 patient and 7 had no patients. Table IV provides a break-
down of each FEDS category.

Of the 312 patients with anterior instability, 88.5% (n = 276)
had traumatic instability and the remaining 11.5% (n = 36)
had atraumatic instability. Within the cohort of anterior in-
stability patients, 43.9% (n = 137) had a solitary event whereas
30.8% (n = 96) had occasional instability and 25.3% (n = 79)
had frequent instability. Anterior instability events were defined
as subluxations 34.0% of the time (n = 106) and disloca-
tions 66.0% of the time (n = 206). There was a similar trend
in the posterior instability group (n = 63), with 79.4% (n = 50)
having traumatic instability and 20.6% (n = 13) having
atraumatic instability. Posterior instability patients also had
solitary (54.0%, n = 34), occasional (19.0%, n = 12), and fre-
quent (22.2%, n = 14) instability events in a similar distribution.
Severity was similar as well, with 63.5% (n = 40) having
subluxations and 36.5% (n = 23) having dislocations.

Traumatic, anterior instability accounted for 72.1% of the
cohort (n = 276). Overall, trauma accounted for 79.4% of pos-
terior instability and 88.5% of anterior instability. There was
a nearly equal breakdown of patients with 1 episode of in-
stability (n = 209, 54.6%) and patients with recurrent events
(n = 174, 45.4%). Patients with anterior instability had more
than 1 episode of instability 56.1% of the time (n = 175),
whereas patients with posterior instability had more than 1
instability event only 46.0% of the time (n = 29).

Discussion

Shoulder instability is a common problem particularly in
young, active patients. This can lead to time away from sport
or work with the potential for lost income. The lack of a clear
and distinct definition of shoulder instability has made study-
ing this clinical entity challenging. We have performed the
first study looking at the epidemiology of a group of pa-
tients with use of the FEDS classification. Many experts have
offered varying classifications of shoulder instability, with the
2 most prevalent components being symptoms and direc-
tion of translation of the humeral head within the
glenoid.2,3,5-7,9,10,16,18,24,29,34 Including symptoms and direction
of instability is a good start for a reproducible classification
system but is not comprehensive. Therefore, we must widen
our definition of instability to include other objective factors,
such as the frequency and etiology, as well as whether they
were subluxation or dislocation events.

Historically, authors have published studies that are pro-
cedure based (eg, the inferior capsular shift study by Neer
and Foster,20 in which all patients who underwent the pro-
cedure were included). This leads to difficulties because the
patient population is heterogeneous and can lead to confu-
sion regarding indications for surgery and defining the
diagnosis. Instead, studies should be condition based, iden-
tifying a specific population of patients who share important
features of the disease and then determining which treat-
ment works best for that specific population. Regarding
shoulder instability, the FEDS classification system allows
for this approach.

Table II Complete patient demographic data for included pa-
tients with glenohumeral instability

Data (n)

Sex
Female 28.5% (109)
Male 71.5% (274)

Mean age (range), yr
First episode 28.1 (3-85)
Presentation 30.1 (10-85)

Dominant arm
Left 13.3% (34)
Right 86.7% (221)

Affected arm
Left 44.4% (170)
Right 49.9% (191)
Both 5.7% (22)

Injury during sport
Yes 49.9% (184)
No 50.1% (185)
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The FEDS classification can be entirely derived from the
patient’s history or chart review, as we were able to do ret-
rospectively in the majority of patients across 3 different
institutions (including all departments in the hospital, not just
orthopedics). In the assessment of the direction (anterior, pos-
terior, or inferior), physical examination maneuvers can be
used to supplement the patient’s history. The physician can
apply the anterior apprehension test, sulcus test, or posteri-
or jerk test to determine which maneuver most closely
reproduces a patient’s symptoms. These examination ma-
neuvers have been shown to be sensitive and specific with
adequate interexaminer reliability.15,33 Many historical clas-
sifications have relied on physician judgment, examination
with the patient under anesthesia, advanced imaging, or ar-
throscopic findings at the time of surgery. There is inherent
difficulty with this method because all patients do not undergo
advanced imaging and, certainly, all patients do not undergo
surgery. The FEDS classification is simple to apply and
reproducible.12

As noted previously, many other authors have attempted
to classify and define shoulder instability and many ele-
ments of these classification systems have merit. Accurate
classification has been difficult, and assigning appropriate treat-
ment strategies based on these classifications has been even
more elusive. We believe oversimplification of the complex
problem of shoulder instability has been the root of many of
the problems with previous systems. One of the most popular
classification systems is that proposed by Thomas and
Matsen.32 In their original article, they described 2 groups of
instability patients: traumatic, unidirectional Bankart lesion
and surgery (TUBS) and atraumatic, multidirectional, bilat-
eral, rehabilitation, and inferior capsular shift (AMBRI). The
longevity of this classification system likely results from its
simplicity and being easy to remember. The authors’ origi-
nal article consisted of a case series of 36 shoulders with
traumatic anterior instability and described their open tech-
nique for repair of the glenohumeral ligaments. A large
majority of patients (97%) had Bankart lesions, leading to
the TUBS classification. The authors also described a second

Table III Demographic data for most commonly identified FEDS categories

Solitary,
traumatic,
anterior
subluxation

Solitary,
traumatic,
anterior
dislocation

Occasional,
traumatic,
anterior
subluxation

Occasional,
traumatic,
anterior
dislocation

Frequent,
traumatic,
anterior
subluxation

Frequent,
traumatic,
anterior
dislocation

Total 8.4 (32) 24.8 (95) 6.8 (26) 16.4 (63) 8.1 (31) 7.6 (29)
Female 21.9 (7) 37.9 (36) 15.3 (4) 27.0 (17) 19.4 (6) 27.6 (8)
Mean age at first event, yr 24.7 40.7 17.9 23.4 19.8 20.2
Surgery 40.6 (13) 36.8 (35) 53.8 (14) 79.4 (50) 80.6 (25) 93.1 (27)
Postoperative recurrence 15.4 (2) 11.4 (4) 14.3 (2) 10.0 (5) 16.0 (4) 33.3 (9)
Sport 56.3 (18) 33.7 (32) 80.8 (21) 63.5 (40) 71.0 (22) 58.6 (17)

FEDS, Frequency, Etiology, Direction, and Severity.
Data are presented as percentage (number) unless otherwise indicated.

Table IV Detailed breakdown of all patients according to as-
signed FEDS classification

% (n)

Solitary, traumatic, anterior subluxation 8.4 (32)
Solitary, traumatic, anterior dislocation 24.8 (95)
Solitary, traumatic, inferior subluxation 0.3 (1)
Solitary, traumatic, inferior dislocation 0.5 (2)
Solitary, traumatic, posterior subluxation 3.7 (14)
Solitary, traumatic, posterior dislocation 3.7 (14)
Solitary, atraumatic, anterior subluxation 0.5 (2)
Solitary, atraumatic, anterior dislocation 2.1 (8)
Solitary, atraumatic, inferior subluxation 0 (0)
Solitary, atraumatic, inferior dislocation 0 (0)
Solitary, atraumatic, posterior subluxation 0.3 (1)
Solitary, atraumatic, posterior dislocation 1.3 (5)
Occasional, traumatic, anterior subluxation 6.8 (26)
Occasional, traumatic, anterior dislocation 16.4 (63)
Occasional, traumatic, inferior subluxation 0.3 (1)
Occasional, traumatic, inferior dislocation 0 (0)
Occasional, traumatic, posterior subluxation 2.3 (9)
Occasional, traumatic, posterior dislocation 0.3 (1)
Occasional, atraumatic, anterior subluxation 0.5 (2)
Occasional, atraumatic, anterior dislocation 1.3 (5)
Occasional, atraumatic, inferior subluxation 0.3 (1)
Occasional, atraumatic, inferior dislocation 0 (0)
Occasional, atraumatic, posterior subluxation 0.3 (1)
Occasional, atraumatic, posterior dislocation 0.3 (1)
Frequent, traumatic, anterior subluxation 8.1 (31)
Frequent, traumatic, anterior dislocation 7.6 (29)
Frequent, traumatic, inferior subluxation 0 (0)
Frequent, traumatic, inferior dislocation 0 (0)
Frequent, traumatic, posterior subluxation 2.6 (10)
Frequent, traumatic, posterior dislocation 0.5 (2)
Frequent, atraumatic, anterior subluxation 3.4 (13)
Frequent, atraumatic, anterior dislocation 1.5 (6)
Frequent, atraumatic, inferior subluxation 0.5 (2)
Frequent, atraumatic, inferior dislocation 0.3 (1)
Frequent, atraumatic, posterior subluxation 1.3 (5)
Frequent, atraumatic, posterior dislocation 0 (0)

FEDS, Frequency, Etiology, Direction, and Severity.

98 C.M. Hettrich et al.



group of patients with bilateral, atraumatic multidirectional
instability. These patients with multidirectional instability were
thought to benefit most from physical therapy and, only if
absolutely necessary, an inferior capsular shift. This classi-
fication is fantastic for these groups of patients but does not
include posterior instability, unidirectional subluxation, and
so on. Within multidirectional instability, there is usually a
primary direction of instability.

Rockwood and Matsen28 described a system similar to the
FEDS system, which used etiology and severity but did not
include direction. It also distinguished between voluntary and
involuntary instability, which can be challenging to deter-
mine clinically and necessitates that the clinician have a
heightened awareness of possible secondary gain. Type 1 is
defined as traumatic subluxation without frank dislocation,
whereas type 2 is traumatic with frank dislocation. Type 3
includes atraumatic voluntary subluxation and is broken down
further into type 3a and type 3b with the defining feature being
the presence or absence of a history of psychiatric prob-
lems. Finally, type 4 encompasses atraumatic involuntary
subluxation. Similarly to the FEDS system, the Rockwood-
Matsen classification relies on the patient’s history; however,
it does not include direction.

Schneeberger and Gerber29 developed a classification system
that attempted to apply a more holistic approach to the in-
stability patient by evaluating overall joint laxity. This
classification is unique because it takes into consideration the
overall generalized laxity of a patient and does not exclu-
sively focus on the shoulder. However, this classification does
not include the primary direction of instability or discrimi-
nate between subluxations and episodes of frank dislocation.

We recognize that the FEDS classification is quite exten-
sive, with 36 possible categories. However, in our cohort of
patients, only 16 of the categories represented greater than
1% of our study population and should be focused on. The
FEDS system does not take into account systemic laxity, but
patients with systemic laxity are typically included in the
groups with multiple, atraumatic events. With the differ-
ences in etiology and treatment for posterior instability, we
believe that direction should be included in a classification
system.

The most common patient in our cohort had STAD. An
interesting finding was that these patients were significantly
older at initial presentation (mean age, 40.7 years). This age
difference was not unexpected given the well-established
bimodal age distribution of shoulder instability patients.30 The
next most common patient had OTAD. Overall, patients with
a traumatic anterior dislocation accounted for 48.8% of the
study population, with 50.8% having a single event, 33.7%
having occasional events, and 15.5% having frequent events.
These patients make up the previously well-described trau-
matic anterior shoulder instability, or TUBS, category.32

Multidirectional instability is commonly used both in the
literature and in clinical practice and is defined as instabili-
ty occurring in either 2 or 3 directions, with no clear
consensus.1,14,17,19,23,25 The term was first coined by Neer and

Foster20 in 1980 in a cohort of 36 patients with involuntary
inferior and multidirectional subluxation and dislocation in
whom standard surgical procedures had failed. More re-
cently, authors have based the definition on physical
examination findings alone even in the absence of symptoms.1,4

The shoulder capsule has been described as a circle, which
is unlikely to be injured in only 1 direction. This theory has
been proved both biomechanically and clinically, with the
theory being that every patient with shoulder instability has
some laxity in more than 1 direction.22,35 This lack of con-
sensus creates confusion in the literature and makes it difficult
to apply published data to clinical practice. The FEDS system
is beneficial in having patients identify the direction in which
their shoulder subluxates the majority of the time or using
physical examination where the shoulder is the most unsta-
ble. This places patients whose instability has been previously
classified as “multidirectional” into 1 distinct category. The
FEDS classification that most closely resembles the classic
and most common definition of multidirectional instability
would be frequent, atraumatic subluxation in any direction
(frequent, atraumatic, anterior subluxation [FAAS]; fre-
quent, atraumatic, inferior subluxation [FAIS]; and frequent,
atraumatic, posterior subluxation [FAPS]). The incidence in
our cohort was 5.2% (20 of 383 patients); this is similar to
the reported incidence of multidirectional instability in the
shoulder instability population, which has been between 1.2%
and 8.3%.17 The “multidirectional instability categories” were
also the only categories that predominantly comprised female
patients (FAAS, 69.2%; FAPS, 60.0%), consistent with pre-
vious studies.

A concern with the FEDS classification is the multitude
of potential groups: 36 in total. In this epidemiologic study,
we show that only 16 of these categories are clinically sig-
nificant. A frequent concern with other previously described
instability classifications is being too narrow. With very few
unique groups, clinicians find themselves attempting to fit pa-
tients into specific categories in which they do not fit or not
being able to classify patients at all. The broadness of the
FEDS classification system should alleviate these concerns
and find a place for all patients.

There are several limitations within this epidemiologic
study. First, our analysis is retrospective in nature, resulting
in all confounding and bias inherent to all studies of this design.
Some of the records with instability could not be classified.
However, we were pleasantly surprised to find that 59.6% of
patients were able to be classified without the involved phy-
sicians knowing the classification system, speaking to the ease
of using the system. In addition, all patients were from ter-
tiary referral centers, so there may be some differences in the
epidemiology of patients in a general practice. We also report
data on those patients who went on to undergo surgery and
those who had recurrence of instability after undergoing an
operation. Given the retrospective nature of this study, the vari-
ables that go into surgical decision making were obviously
not controlled for. However, given the multiple institutions
and multiple surgeons treating these patients, we hope to have
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captured many different practice patterns, improving the
generalizability of our results.

The strengths include the large number of patients at mul-
tiple sites; moreover, these data were taken from across various
health care systems including primary care departments, not
just orthopedics. In summary, the FEDS classification can be
used to classify all patients with shoulder instability, with 16
of the categories encompassing all patients with at least a 1%
incidence in our epidemiologic study.

Conclusion

Shoulder instability is a common problem within the
general population and can be a source of long-standing
pain and dysfunction, specifically for a young athlete. There
has been much confusion in the literature on the defini-
tion of instability and how to classify patients with
instability to assist in clinical outcomes-based research.
The FEDS classification was developed to clarify confu-
sion in the literature and provide a thorough and
reproducible system to classify patients with instability.
It is heavily dependent on the patient’s history, does not
rely on imaging or intraoperative findings, and can be
supplemented with a physical examination to confirm the
primary direction of instability only if necessary. The FEDS
classification system has previously been shown to help
predict which patients have a higher likelihood of under-
going surgery, and the interobserver and intraobserver
reliability has been previously validated.12,13 There are 16
categories within the FEDS classification that are clini-
cally significant. STAD and OTAD were the most
frequently observed in our cohort.
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