Received: 18 June 2025

Accepted: 7 September 2025

DOI: 10.1002/ksa.70107

SHOULDER

Knee Surgery, Sports Traumatology, Arthroscopy WL EY

Objective clinical tests to inform decision-making prior
to return to sport in athletes with shoulder instability: A

scoping review

Johan Hogberg'?3 |

"Sportrehab Sports Medicine Clinic,
Gothenburg, Sweden

2Sahligrenska Sports Medicine Center,
Gothenburg, Sweden

3Department of Health and Rehabilitation, Unit
of Physiotherapy, Institute of Neuroscience
and Physiology, Sahlgrenska Academy,
University of Gothenburg, Gothenburg,
Sweden

“Physiotherapy Research Laboratory,
University Centre of Physiotherapy and
Rehabilitation, Faculty of Physiotherapy,
Wroclaw Medical University, Wroclaw, Poland

SCenter of Orthopaedics and Traumatology,
University Hospital Brandenburg/Havel,
Brandenburg Medical School Theodor
Fontane, Brandenburg a.d.H, Germany

SFaculty of Health Sciences Brandenburg,
Brandenburg Medical School Theodor
Fontane, Brandenburg a.d.H., Germany

"Department of Physical Therapy, School of
Health and Rehabilitation Sciences, University
of Pittsburgh, Pittsburgh, Pennsylvania, USA

Correspondence

Eric Hamrin Senorski, University of
Gothenburg, Box 455, SE-405 30
Gothenburg, Sweden.

Email: Eric.hamrin.senorski@gu.se

Aleksandra Krélikowska* |
Alex Fails’ | Adam Popchak’ |

Robert Prill>® |

Eric Hamrin Senorski'?3

Abstract

Purpose: This review systematically maps the existing research on
objective return to sport criteria for shoulder injuries, with a focus on clinical
tests that inform decision-making.

Methods: A scoping review was performed. The following databases were
searched from inception up to July 2025: Cochrane Library, Embase,
Medline, PEDRo, Cinahl and AMED. All studies, regardless of design, which
assessed any kind of shoulder function with regard to return to sport
decision-making in individuals participating in sports and presented with a
shoulder injury were included. The result was qualitatively presented in free
text, tables and figures.

Results: Eleven studies were identified that reported objective shoulder
tests prior to return to sport in athletes after shoulder instability surgery. The
tests evaluated various parameters, including range of motion, muscular
strength, muscular endurance, power, plyometrics, movement quality and
trunk control. The passing rates of isokinetic shoulder strength tests ranged
from 40% to 70%, the isometric shoulder strength tests from 28% to 100%,
for shoulder endurance tests from 70% to 81% and shoulder performance
tests from 29% to 100%. These assessments were conducted within a time
frame of 4-21 months following surgery. The rate of subsequent shoulder
instability or re-dislocation ranged from 5% to 10% after returning to sport.
Conclusions: Passing rates for objective shoulder tests, including mus-
cular strength and endurance, as well as performance tests, varied widely,
with re-dislocation rates between 5% and 10% after returning to sport.
However, the predominance of case series limits the ability to draw definitive
conclusions about the effectiveness of these tests in reducing the risk of
subsequent shoulder instability.

Level of Evidence: Level |V, scoping review of level Ill.

Abbreviations: ASH test, athletic shoulder test; ER, external rotation; ERET, external rotation endurance Test; IR, internal rotation; kg, kilograms; MeSH, medical
subject headings; n, number; PRISMA-ScR, the Preferred Reporting ltems for Systematic Reviews and Meta-Analysis Extension for Scoping Reviews; RoM, range
of motion; RTS, return to sports; S, seconds; SD, standard deviation; SLAP, superior labrum anterior and posterior.
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INTRODUCTION

A shoulder injury presents a significant challenge for
individuals engaged in sports across various levels,
exerting detrimental effects on performance, training
and daily function [30]. The incidence of shoulder inju-
ries in overhead sports ranges from 0.2 to 1.8 per 1000 h
of play [2, 20, 36]. The rates of return to sport vary widely
upon sustaining a shoulder injury, spanning from 20% to
90%, contingent upon the degree of shoulder demand
inherent to the specific sport [19, 33]. Despite the rela-
tively high incidence of shoulder injuries, there is a lack
of high-quality studies to inform clinicians regarding
criteria for a safe return to sports [30].

Once athletes return to sport, the focus shifts to
minimise the risk of re-injury and addressing poten-
tial secondary complications that may arise when
resuming sports. Re-injury is a major concern, as the
shoulder may not return to its pre-injury state due to
factors such as incomplete healing, improper loading
during return to sport, or insufficient rehabilitation of
specific muscle groups [38, 39]. Testing provides
clinicians with standardised tools to objectively
assess physical performance, strength, neuro-
muscular control and overall functional capacity fol-
lowing an injury or surgery. These assessments are
essential in determining whether an athlete has re-
gained sufficient physical ability to safely progress
back to unrestricted athletic activities. Additionally,
return to sport testing provides valuable insights into
an athlete's rehabilitation progress, highlighting any
remaining deficits that may require further strength
development or neuromuscular re-training. Such
assessments help ensure that athletes do not return
to sport prematurely, which could increase their risk
of re-injury or secondary complications. Although
return to sport testing is widely implemented with the
intent of reducing re-injury risk within other fields,
such as anterior cruciate ligament injuries [37], it is
important to note that there is currently no prospec-
tive data confirming its effectiveness in preventing
recurrent shoulder injuries [30]. Despite this, the
systematic use of objective testing remains a key
component in clinical decision-making.

It is widely accepted that a criteria-based approach is
essential for determining an athlete's readiness to return to
sport following a shoulder injury or surgery [30]. However,
there is limited clarity regarding how this approach is im-
plemented in practice and whether existing studies con-
sistently utilise objective criteria to inform decision-making
[9, 10, 14]. This raises the question of how the current

literature addresses the issue of return to sport decision-
making and whether such a standardised, criteria-based
framework is being effectively utilised in studies.

This scoping review aimed to systematically map
the existing research on objective return to sport criteria
for shoulder injuries, with a focus on clinical tests that
inform decision-making. The review sought to identify
gaps in the current literature and offer insights into
areas needing further investigation to enhance clinical
practice and support informed decision-making re-
garding the return to sport.

METHODS

Given the limited number of studies and notable het-
erogeneity in the literature reporting return to sport
criteria for athletes with shoulder injuries, a scoping
review was chosen. The Preferred Reporting Items for
Systematic Reviews and Meta-Analysis Extension for
Scoping Reviews (PRISMA-ScR) checklist guided the
development of this scoping review [34] (Supporting
Information: Table 1).

Eligibility criteria

Eligible studies for inclusion were based on the
following:

(1) Study designs: Randomised controlled ftrials,
longitudinal cohort studies, cross-sectional stud-
ies, case-control studies, case series and case
studies written in English, Swedish, Danish or
Norwegian. No restriction on publication date
was applied.

(2) Population: Individuals participating in sports, irre-
spective of the type of sport. No restriction on age
was applied.

(3) Shoulder injury: Presenting with a shoulder injury,
irrespective of the type of injury.

(4) Criteria-based return to sport assessment: Includ-
ing range of motion, strength, endurance, power, or
other functional tests. Studies had to assess any
kind of shoulder function with regard to return to
sport decision-making to be included.

The following exclusion criteria were applied:

(1) Studies that assessed patient-reported outcomes
measures only without objective shoulder testing.
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(2) Studies that did not specify how the objective
shoulder testing was performed or did not provide a
specific cut-off to pass the test.

(3) Nerve injuries or pectoralis major tendon ruptures.

(4) Injuries primarily involving the elbow, for example,
distal triceps or biceps brachii injuries.

Information sources

A librarian at the Sahlgrenska University Hospital
Library conducted a search of the following data-
bases from inception up to July 2025: Cochrane
Library, Embase, Medline, PEDRo, Cinahl and
AMED. Additionally, the reference lists of the
included studies and relevant systematic reviews
were screened to enhance the search.

Search strategy

The search included single words and combinations
of words in the title and abstract and was supple-
mented with Medical Subject Headings (MeSH)
terms. The search terms used were ‘return to sport’,
‘shoulder fractures’, ‘shoulder pain’, ‘shoulder inju-
ries’, ‘shoulder joint’, ‘athlete, ‘sport’, ‘player’, ‘elite’,
‘exercise’, ‘exercise test’, ‘validity’, ‘reliability’, ‘iso-
metric, ‘isokinetic, ‘overhead’, ‘rate of force devel-
opment’, ‘biodex, ‘dynamometer’, ‘power’, ‘torque
total peak’, ‘throwing’, ‘weak’, ‘pain’, ‘instability’,
‘stability’, ‘strength’, ‘stiffness’, ‘score’, ‘test’, ‘mea-
sures’ and ‘closed or open chain’. MeSH terms used
were ‘return to sport’, ‘shoulder fractures’, ‘shoulder
pain’, ‘shoulder injuries’, ‘shoulder joint’, ‘para-
athletes’, ‘athletes’, ‘sports’, ‘athletic injuries’ and
‘exercise test’.

A similar search strategy was used and adapted to
the specific configuration of each respective database.
A flow chart of the complete search is available as
Supporting Information: Tables 2-5).

Selection process

The study selection process was conducted using
the Rayyan QCRI web application for systematic
review [23]. Two authors (JH and AK) independently
assessed the uploaded studies through a three-step
procedure. Initially, all studies were screened based
on their titles to identify those potentially meeting the
inclusion criteria. Subsequently, abstracts were re-
viewed, followed by a thorough examination of full-
text articles for studies meeting the inclusion criteria.
A third author (EHS) examined the included studies
and eventual studies in conflict.

OBJECTIVE CLINICAL TESTS TO INFORM DECISION-MAKING

Data charting process

An Excel spreadsheet (version 16; Microsoft Corpora-
tion) was designed for data extraction, featuring the
following categories: author, sub-groups, year, title,
journal, study design, purpose, conclusion, sample
size, sex, age, body mass index, laterality, affected
side, sport type, shoulder injury, type of surgery,
shoulder test, test goal, test apparatus, cut-off to pass
the test, test duration, contraction type, contraction
mode (e.g., isokinetic, isometric), test position, angular
velocity, set, repetitions, set rest, time of assessment,
test results, time at returning to sports, second inju-
ries, time of second injuries. Data extraction was
conducted by one author (J.H.) and uncertainties were
resolved through consultation with the senior
author (E.H.S.).

Synthesis method

The studies identified for assessing objective shoulder
tests prior to return to sport in athletes with shoulder
injuries were compiled into tables. Study characteristics
were described, including study design, year of publi-
cation, type of athletes, type of shoulder injury and
surgery. Tests used in included studies to inform
decision-making were compiled in a table with
description of the tests and used cut-off criteria to pass
the tests, with figures to illustrate the tests. Objective
shoulder tests that did not specifically assess isolated
muscle strength or endurance, but rather evaluated a
combination of coordination, strength and/or power,
were categorised as ‘performance’ tests. Lastly, the
time of assessment, time to return to sport and rate of
re-injury were summarised in a table.

RESULTS
Selection of sources of evidence

Four searches were performed, with the latest updated in
July 2025. After the removal of duplicates, 2545 studies
were screened, of which 212 were deemed eligible. After
the application of exclusion criteria, eleven studies were
included [4, 5, 16, 17, 25-28, 31, 39, 40] (Figure 1).

Characteristics of sources evidence

Of the eleven included studies, seven were case
studies [5, 16, 25, 26, 31, 39, 40], one was a cross-
sectional study [17], one was a prospective cohort
study [28], one was a retrospective cohort study [27]
and one was a case-control study [4]. In total,
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Identification of studies via databases and registers ]
.
Studies identified from search in
s databases_June 2022 (1): Duplicates removed before screening:
= n = 3,265 _ (1) n=1,622
_g Updated searcb in May 2023 (2): (2) n=168
= n=4r7 . ’ (3) n=147
g Updated search in April 2024 (3): (4) n=250
) n =362
Updated search in July 2025 (4)
n =628
—
)
; . Studies not eligible for inclusion:
Studies screened: ) 9
n=2,545 n=2,333
2
= Studies excluded due to:
5 Did not specify return to sport criteria, n = 88
G No objective strength/RoM assessment, n = 18
® ) ) ] Conference paper, n = 14
Studies assessed for inclusion: | 3] Full-text not available, n = 17
n=212 Reviews, n = 41
Clinical commentary papers, n = 16
Duplicate, n=5
Survey, n=2
——
Studies included in the scoping
review:
n=1
FIGURE 1 PRISMA flowchart of inclusion process. n, number; RoM, range of motion.

557 athletes were included, with 72% of them being
men. All studies included athletes with shoulder
instability, with one study specifically investigating ath-
letes who had revision surgery [31]. The most common
sport athletes participated in was football. Further
details of study characteristics are described in Table 1.

Synthesis of employed shoulder tests

Among the eleven included studies, 18 different
shoulder tests were identified as objective shoulder

tests to inform decision-making prior to return to sport.
These tests evaluated range of motion, strength, en-
durance, power, plyometrics, trunk control and move-
ment quality. Descriptions and interpretations of these
tests are presented in Table 2.

Passing rates and second shoulder
injuries

The timing of objective shoulder test assessments to
return to sport ranged from 4 months [5] to 21 months [31]
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TABLE 1 Characteristics of included studies.
Authors Study type Sub-groups
Drummond Retrospective Criteria-
Junior et al. [4]  case—control based RTS
Control
Eckenrode Case series
et al. [5]

Kelley et al. [16] Case series

Khilfeh et al. Cross-sectional

2025 [17]

Pontillo Case series

et al. [25]

Reddy et al. [27] Retrospective Criteria-

cohort based RTS

Control

Reddy et al. [26] Case series

OBJECTIVE CLINICAL TESTS TO INFORM DECISION-MAKING

No. of

athletes,
Surgery (% men)
Bankart repair 36 (83%)
Bankart repair 36 (64%)
Bankart repair 5 (100%)
Bankart repair 62 (84%)

Anterior and/or posterior 59 (64%)
labral repair/
capsulorrhaphy

Anterior capsulabral
repair (n=1)
Posterior capsulabral
repair (n=2)
Combined (n=2)
SLAP (n=1)

6 (100%)

Posterior labral

repair (n=16)

Posterior labral repair
and SLAP repair (n=14)

30 (80%)

Posterior labral

repair (n=44)

Posterior labral repair
and SLAP repair (n = 23)

67 (69%)

Latarjet 10 (80%)

Age, mean with
SD (range)

20 (14-29)

19 (15-36)

20.2 (18-22)

18.7+2.0

16.1+£1.7

18-21

19.9+4.2

22.5+4.7

19.9+4.9

Sports

Football n=16
Basketball n=3
Wrestling n=2
Soccer n=2

Ice hockey n=2
Lacrosse n=2
Other n=9

Football n=13
Basketball n=3
Wrestling n=4
Soccer n=3

Ice Hockey n=3
Lacrosse n=1
Other n=9

Wrestling

Football n=24
Ice hockey n=24
Lacrosse n=9
Basketball n=4
Rugby n=1

Football n=20
Other n=8
Basketball n=7
Soccer n=6
Volleyball n=4
Baseball n=3
None n=3

Dirt bike/
motorcross n=2
Lacrosse n=2
Gymnastics n=1
Martial Arts n=1
Skiing/
Snowboarding n=1
Cheerleading n=1

Football

Contact
sports n=16
Competitive
level n=25
Overhead
sports n=15

Contact
sports n=19
Competitive
level n=30
Overhead
sports n=30

Contact sports n=5
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TABLE 1 (Continued)
No. of
athletes, Age, mean with
Authors Study type Sub-groups Surgery (% men) SD (range) Sports
Overhead
sports n=6
Rogowski Prospective cohort Successful Open Latarjet 49 (88%) 22.6+5.5 Collision n=25
et al. [28] RTS Contact n=14
Overhead n=7
Other n=3
No 40 (93%) 25.7+6.7 Collision n=12
successful Contact n=12
RTS Overhead n=11
Other n=5
Sinha et al. [31] Case series Revision Bankart with 42 (62%) 28.2+5.2 Non-contact sports
remplissage
Wilson et al. [39] Case series Anterior stabilisation 43 (77%) 18.1 (15.1-21.8) Football n=24
surgery (n=19) Soccer n=4
Posterior stabilisation Baseball n=6
surgery (n=15) Other n=9
Anterior + posterior
stabilisation
surgery (n=9)
Yildiz et al. [40] Case series Anterior capsulabral 32 (100%) 245+5.6 Type 2 n=11*

repair

Type 3 n=10**
Type 4 n=11***

Note: *Type 2: high-impact sports, such as mixed martial arts, cycling, motorcross, soccer, rugby, water skiing, downhill skiing, parachuting and
equestrianism. **Type 3: overhead sports, such as climbing, weightlifting, shot putting, crawl! or butterfly swimming, pole vaulting, figure skating, canoeing,
pitching, golf and field hockey. ***Type 4: overhead hitting movements such as basketball, handball, volleyball, goalkeeping, rugby, judo, karate or

wrestling.

Abbreviations: n, number; RTS, return to sports; SD, standard deviation; SLAP, superior labrum anterior and posterior.

after surgery. Importantly, the objective shoulder test
assessment at 21 months was after revision sur-
gery [31]. Pontillo et al. [25] performed return to sport
evaluations at 5-6 months postoperatively and then
again at 8-10 months (prior to the start of the season).
Two athletes failed to exceed 90% symmetry in the
prone Y test, whereas the rest passed all tests. None-
theless, all athletes returned to sport for the upcoming
season.

Kelley et al. [16] reported that all athletes passed
the objective shoulder testing at 6.19+0.65 and
returned to full competition at 6.50 £ 0.66 months after
surgery.

Eckenrode et al. [5] did not specifically describe
the time of the return to sport assessment, however,
all athletes passed the isometric strength test and
began training with the strength and conditioning
coach at their wrestling team at 4 months and per-
formed contact drills at 6 months after surgery. Four
out of five athletes returned to wrestling, one of
whom did not return due to school graduation.

Sinha et al. [31] recommended return to sport after
8 months and then return to competitive sports after
12 months, provided athletes had full confidence in

their shoulder, were pain free and passed the seated
shot-put test. The average time to return to sport at the
competitive level was 15.4+1.4 months after sur-
gery [31].

Yildiz et al. [40] performed objective shoulder
testing 6 months after surgery. All patients re-
covered their passive range of motion compared to
preoperative values. Limb symmetry for isokinetic
external rotation strength ranged from 69% to 96%
at 60°/s and from 64% to 79% at 180°/s. For iso-
kinetic internal rotation strength, symmetry ranged
from 89% to 96% at 60°/s and from 90% to 95% at
180°/s. Limb symmetry was 94.7% for the upper
quarter Y balance test, 102.5% for the unilateral
shot-put test and the average score of the closed
kinetic chain upper extremity stability test was
21.8 £ 2.6 touches [40].

The remaining studies performed return to sport
test assessments between 5 and 6 months post-
operatively [4, 17, 26—28, 39], and the results of these
assessments are illustrated in Table 3. The time of
returning to sports and the eventual occurrence of re-
injuries after returning to sport are described in
Table 4.
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TABLE 2 Description and interpretation of identified shoulder tests.

Test

Range of
motion

Isokinetic
strength
(Figure 2)

Isometric
strength
(Figures 3
and 4)

Posterior
shoulder
endurance
test

External
rotation
endurance
test (Figure 5)

Prone Y-test

Scaption test

Standing
cable
press test

What It
measures

Shoulder flexibility
(active and
passive)

Shoulder internal/
external rotation
strength

Shoulder internal/
external rotation
strength

Posterior rotator
cuff and deltoid
muscular
endurance

External rotator
endurance

Shoulder
muscular
endurance

Shoulder
muscular
endurance

Shoulder
endurance and
trunk control

How to perform

Assessed in flexion,
abduction, internal and
external rotation;
performed actively and
passively (supine)

Seated; 45° shoulder
abduction, 90° elbow
flexion; five to six
repetitions at 60°/s and
10 at 180°/s using an
isokinetic
dynamometer or
seated with 90°
shoulder abduction
and 10° scaption.with
either 180°/s or 300°/s

Supine (0° shoulder
abduction) or prone
(90° shoulder
abduction); 5-s
contraction, two trials
with handheld
dynamometer, 1-2 min
rest in between

Prone; 90° shoulder
abduction, elbow
extended; 2 kg
dumbbell, lift from
horizontal flexion to
extension to failure

Side-lying (0° shoulder
abduction) or prone
(90° abduction), 90°
elbow flexion; 5% body
weight dumbbell to
failure

Prone; arm lifted to
120° shoulder
abduction with full
external rotation,
parallel to floor; 3%
body weight dumbbell,
metronome paced

(60 hertz)

Standing; 90° shoulder
elevation in scapular
plane; 5% body weight
dumbbell, metronome
paced (60 hertz)

Standing; press to 90°
shoulder flexion with
30% body weight via
cable to failure,
metronome paced

(60 hertz)

Passing criteria

290% of contralateral arm or preoperative values, except in cases of
hypermobility [17, 25, 40]

290% of contralateral arm [4, 17, 26, 27, 39, 40] and 270% external
rotation:internal rotation ratio [17]

290% of contralateral arm [4, 5, 17, 26-28]

285% of contralateral arm [16]

290% of contralateral arm [4, 26, 27, 39]

290% of contralateral arm [25]

290% of contralateral arm [25]

290% of contralateral arm [25]
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TABLE 2 (Continued)
What It

Test measures How to perform

CKC upper Shoulder strength  Push-up position;

extremity and trunk control hands 91.4 cm apart;

stability test alternating taps as

(Figure 6) quickly as possible for
15s

Unilateral Power and Seated with back

shot-put test  strength against a wall and

(Figure 7) knees bent; throw a
2.72 kg ball as far as
possible, three trials/
arm with 30-s rest
between throws

One-arm Plyometric power  One-arm push-up

hop test and trunk control stance; hop to 10.2 cm
step-up board five
times as quickly as
possible

Overhand Movement quality ~ Standing; reach in |

band and scapular and Y motions with

reach test control resistance band; avoid
compensations

Upper Dynamic shoulder Push-up position;

extremity Y stability, reach in three

balance test proprioception directions; medial,

(Figure 8) and trunk control superolateral,

Trunk control
push-up test

Trunk stability
during upper body
effort

inferolateral for three
trials for each
direction; score
compared to
contralateral side

Prone push-up with

controlled spine and
hip movement; three
repetitions

Long-arm Shoulder Push-up position; tap a
plank ball endurance and medicine ball side-to-
tap test stability and trunk  side 10 times

control
Plank weight ~ Shoulder/trunk Push-up position;

stacking test

Grip strength

control under load

Overall strength

move four 5-kg plates
side-to-side, four times

Seated; neutral
shoulder position with
90° elbow flexion

Passing criteria

221 touches (average of three trials) [4, 16, 17, 25-28, 40]

290% of contralateral arm (£10% for hand dominance) [4, 17, 26-28, 31,
39, 40]

Successful completion of five hops [16]

No compensatory movement [16]

A composite score calculated for each direction; 290% of contralateral arm
[16, 17, 28, 40]

All three performed with control [16]

10 controlled taps [16]

Completion of four repetitions with control [16]

225th percentile of age and sex matched normative values [17]

Abbreviations: CKC, closed kinetic chain; cm, centimeters; kg, kilograms; s, seconds.

DISCUSSION

Summary of evidence

instability. The included studies evaluated a wide range
of shoulder function parameters—including strength,
endurance, range of motion, power, plyometrics,
movement quality and trunk control—but with consid-
erable variation in the types of tests used. The reported

The most important findings of this scoping review were
that a limited number of studies have reported on
objective shoulder tests used to inform decision-
making prior to return to sport in athletes with shoulder

passing rates varied widely, and the majority of studies
were case series, limiting the evidence supporting any
specific objective return to sport criteria test battery to
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TABLE 3 Pass rates for isokinetic shoulder muscle strength,
isometric shoulder muscle strength, shoulder muscle endurance, the
closed kinetic chain upper extremity stability test, the seated shot-put
test and the upper quarter Y balance test.

Pass rate (290% of
Test contralateral arm)

Isokinetic shoulder ER 60°/s

muscle strength

55% [27]
46% [4]
49% [39]
50% [26]

ER 180°/s 66% [27]
46% [4]
44% [39]

40% [26]

IR 60°/s 59% [27]
57% [4]
60% [39]

50% [26]

IR 180°/s 69% [27]
57% [4]
70% [39]

40% [26]

Isometric shoulder ER 0°
muscle strength

90% [27]
60% [4]
60% [26]

ER 90° 66% [27]
49% [4]
50% [26]
61% [17]
33% [28]

IR 0° 90% [27]
62% [4]
70% [26]

IR 90° 72% [27]
70% [4]
70% [26]
44% [17]
28% [28]

ER/IR ratio
at 90°

89% [28]

Shoulder muscular ERET 0°

endurance

78% [27]
73% [4]
72% [39]
80% [26]

ERET 90° 73% [27]
81% [4]
67% [39]

70% [26]

The CKC upper
extremity stability test

90% [27]
70% [4]
77% [39]
90% [26]
60% [28]

OBJECTIVE CLINICAL TESTS TO INFORM DECISION-MAKING

TABLE 3 (Continued)
Pass rate (290% of
Test contralateral arm)
The unilateral shot- 93% [27]
put test 87% [4]
79% [39]
90% [26]
29% [28]
The upper quarter Y 59% [17]
balance test 81% [28]

Abbreviations: CKC, closed kinetic chain; ER, external rotation; ERET, external
rotation endurance test; IR, internal rotation.

reduce subsequent shoulder instability/injury. The
diversity in clinical tests highlights a key gap in current
objective shoulder tests and criteria for passing to
inform decision-making prior to return to sport. Clini-
cally, this scoping review underscores the need for a
more standardised, evidence-based battery with clini-
cal tests and objective return to sport criteria to inform
decision-making that go beyond time-based mile-
stones. A comprehensive battery of clinical shoulder
tests may better capture the physical shoulder readi-
ness and potentially reduce the risk of subsequent
shoulder injury/instability upon returning to sport.
However, future studies with prospective cohorts and
controlled trials are needed to validate these tests and
determine their utility in guiding return to sport
decisions.

Objective return to sport criteria

A consensus statement was published in 2022 [30]
delineating six pivotal domains for consideration in the
decision-making process regarding return to sport: (1)
pain, (2) active range of motion in the shoulder joint, (3)
physical capacity encompassing strength, power and
endurance, (4) the kinetic chain, (5) psychological
factors and (6) sport-specific activities. Given the
scarcity of research specifically addressing return to
sport protocols for shoulder injuries, the consensus
statement predominantly relied on expert opinions.
Objective return to sport criteria are generally con-
sidered to facilitate the safe return of athletes to sports
with minimal risk of a second shoulder injury.
However, Stone et al. [32] reported that 62% of studies
examining the return to sport rate after open Bankart
repair did not specify criteria for return to sport. Among
those that did specify criteria, time-based measures
were the most common, with non-contact athletes
returning between 12 and 16 weeks, and athletes
involved in throwing/contact returning by 6 months [32].
A minority (12%) of studies in Stone et al. [32] indicated
that the shoulder strength should be at least 75%—80%
of the uninjured side, without detailing how the strength
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should be measured. Fried et al. [7] similarly reported
that only 60% of studies examining return to sport after
arthroscopic  stabilisation for posterior shoulder
instability provided specific criteria. Despite this, the
time-based criteria remain the most commonly used
approach following various types of surgery for shoul-
der instability [3, 10, 15, 32], with 6 months being the
most common time frame.

FIGURE 2 Isokinetic external and internal rotation shoulder
strength testing in a Biodex.

OBJECTIVE CLINICAL TESTS TO INFORM DECISION-MAKING

Although time is an important factor in ensuring
adequate healing of various shoulder structures, a
purely time-based criterion may risk permitting ath-
letes to return to sports before full recovery. Wilson
et al. [39] reported that only seven athletes (16%)
passed all isokinetic strength tests 6 months after
surgery. In line, Drummond Junior et al. [4] reported
that six athletes (16%) passed all isokinetic strength
tests 6 months after surgery. Among the six studies
[4,17, 26, 27, 39, 40] which assessed the isokinetic
shoulder strength, the passing rate test ranged from
40% to 70%. These results highlight the importance
of objective shoulder testing and not relying on time-
based criterion alone. However, Hargreaves et al.
[11] reported in a cohort of healthy volunteers that
no individual passed all tests in a criteria-based
return to sport protocol developed for athletes after
Bankart repair. Interestingly, the non-dominant arm
had a deficit in 4 of the 12 bilateral arm tests [11],
which questions the use of symmetry between the
injured and the non-injured limb without taking the
dominant arm into account. Rogowski et al. [28] also
investigated the symmetry between the dominant to
non-dominant limb in addition to the comparison of
the injured versus the non-injured limb. They re-
ported that the recovery of dominant to non-
dominant limb symmetry in maximal internal rotation
shoulder strength and shoulder muscle endurance
at 4.5 months were predictors for return to sport at
1 year following anterior shoulder stabilisation via
the open Latarjet procedure. Despite this, a majority
of physical therapists do not incorporate objective
shoulder tests when determining return to sport for

FIGURE 3

Isometric external (left picture) and internal (right picture) rotation shoulder strength testing in 90° of shoulder abduction.
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athletes with upper extremity injuries [8]. This is
worrying, especially as perceived physical shoulder
deficits have been associated with failure to return
to sport after arthroscopic Bankart repair [13]. Our
results underline the importance of evaluating
shoulder strength and performance using discrete,
sensitive and objective measurements prior to
returning to sport.

Subsequent shoulder injuries

The rate of subsequent shoulder instability or redis-
location in the included studies ranged from 5% to 10%.

FIGURE 4
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In the literature, the overall rate of recurrent instability
following Bankart repair has been reported as 31.2%,
with 16.0% sustaining recurrent dislocations [22]. Addi-
tionally, patients undergoing Bankart repair have a 3.08
times higher risk of recurrence and revision compared to
those undergoing the Latarjet procedure [12].

Most of the studies included in this review had a case
series design, which limits the ability to draw conclusions
whether objective shoulder tests to inform decision-
making prior to return to sport may reduce the recurrence
rate. However, two studies included a control group [4,
27]. Drummond Junior et al. [4] reported that athletes who
followed a criteria-based return to sport testing protocol
after arthroscopic Bankart repair had a lower recurrence

Isometric external (left picture) and internal (right picture) rotation shoulder testing in 0° of shoulder abduction.

FIGURE 5 External rotation endurance tests in (1) side-lying with 0° of shoulder abduction (to the left) and (2) 90° of shoulder abduction (to

the right).
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FIGURE 6 The closed kinetic chain upper extremity stability test.

FIGURE 7 The seated shot-put test.

rate of instability compared to those who did not (5.0% vs.
22.0%). In contrast, Reddy et al. [27], did not observe a
difference in recurrence between athletes who received
time-based clearance and those who underwent return to
sport testing following primary arthroscopic posterior
labral repair. The cohort in Reddy et al. [27] was on
arthroscopic posterior labral repair, whereas the cohort in
Drummond Junior et al. [4] was on primarily anterior
labral repairs. The discrepancy in the type of shoulder
instability between these two studies [4, 27] might have
influenced the reported results. Whether the type of
shoulder instability influences the sensitivity of the test
battery needs further investigation. Collectively, the

OBJECTIVE CLINICAL TESTS TO INFORM DECISION-MAKING

impact of objective shoulder tests to inform decision-
making prior to return to sport on recurrence rates
remains inconclusive. On the other hand, these criteria
effectively identify shoulder deficits, which may be
important for informing decision-making for returning to
sport.

Missing pieces and future directions in the
objective return to sport criteria

The tests included in a objective shoulder test battery prior
to return to sport typically evaluate the strength, en-
durance, mobility, performance and movement quality of
the shoulder. However, the most cited reasons for not
returning to sport are recurrent or persistent instability and/
or fear of reinjury [18, 35]. Pasqualini et al. [24] observed
that athletes who experienced recurrent shoulder instability
were less psychologically prepared to return to sport, as
assessed by the shoulder instability-return to sport after
injury scale, compared to those who did not experience a
recurrence (20% vs. 4.3%). Therefore, in addition to
evaluating strength, endurance, mobility, performance and
movement quality, it is essential to consider psychological
preparedness to return to sport and the athlete's subjective
sense of shoulder stability.

When designing an objective shoulder test battery to
inform decision-making prior to return to sport, the injury
mechanism should be considered. For patients with
anterior shoulder dislocations, the most common
mechanism of anterior shoulder dislocation involves a
fall or direct contact to the upper extremity, often from an
opponent [21, 29]. These injuries typically occur rapidly
and often involve a long-lever force. A test designed to
replicate the stresses of a long-lever moment and the
ability to transfer force across the shoulder girdle at high
velocity and load is the Athletic Shoulder (ASH) test [1].
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FIGURE 8 The upper extremity Y balance test. From left to the right: (1) superolateral direction, (2) medial direction and (3) inferolateral

direction.

This test measures maximum force and rate of force
development while the athlete is in a prone position with
the shoulder at three different angles: 180°, 135° and
90°. Edwards et al. [6] highlighted significant interlimb
asymmetries at 4-6 months after surgery in the three
different angles for muscle force and rate of force
development at 200 ms in the ASH test. Although, the
differences with a healthy control group demonstrated
greater effect sizes than the comparison with the healthy
limb, which suggests that the comparison with the non-
injured limb may be misguiding. Nonetheless, incorpo-
rating a test that assesses the muscle force and rate of
force development in a long-lever position could provide
valuable insights in addition to the strength, endurance,
mobility, performance and movement quality tests cur-
rently used.

Limitations

The included studies focused exclusively on athletes
with shoulder instability. Therefore, the findings may not
apply to other types of shoulder injuries. The inclusion of
only athletes with shoulder instability may be considered
as a strength, however, the various types of instability
and treatments are a limitation. There was considerable
variability in the sports represented, and different sports
impose distinct demands on the shoulder. It remains
debated whether return to sport test batteries should be
tailored to specific sports. For example, contact sports
may benefit from more closed kinetic chain tests, while
overhead sports involving throwing may require more
open kinetic chain tests to better reflect sport-specific
needs. One universal test battery may not be suitable for
all athletes or all types of shoulder instability. Addition-
ally, many studies had small sample sizes, and most
lacked a control group, limiting the ability to draw
definitive conclusions about whether an objective
criteria-based shoulder test battery prior to return to
sport reduces the risk of shoulder instability recurrence.
Future research should explore whether passing an
objective criteria-based shoulder test battery prior to
return to sport decreases the risk of recurrence

compared to athletes who do not pass, grouped for the
type of shoulder instability.

CONCLUSION

Passing rates for objective shoulder tests, including
muscular strength and endurance, as well as perform-
ance tests, varied widely, with redislocation rates
between 5% and 10% after returning to sport. However,
the predominance of case series limits the ability to draw
definitive conclusions about the effectiveness of these
tests in reducing the risk of subsequent instability.
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SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.
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