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Section Il: Background

To further understand and optimize care for the youth athlete, PRiSM formed the Rehabilitation Research Interest
Group (RIG). This collaborative group of researchers and clinicians seek to improve outcomes across all areas of pediatric
sports medicine. Identifying the significant lack in consensus on post-operative shoulder Return to Sport (RTS) testing,
the Rehab RIG formed a subcommittee of clinical experts with the intention of developing standards and
recommendations that would be clinically useful for all rehabilitation professionals.

Throughout the course of 2024, workgroup members developed a standardized clinical protocol to best evaluate
patients following shoulder stabilization procedures. Components of this protocol may serve as a guide for clinical
evaluation and assist the interdisciplinary healthcare team with RTS decision making. The establishment of this
standardized protocol has also provided the foundation for future multicenter clinical research using objective testing of
the upper extremity.

The importance of using objective measures in assessing an athlete’s readiness to RTS after an injury cannot be
overstated. There continues to be a lack of standardization surrounding which objective measures should be utilized to
clear athletes post-injury. This complexity is further magnified by various factors such as nature and location of the
injury, biomechanical sport demands and level of participation. The challenge is especially pronounced in the context of
upper extremity RTS testing in adolescent and pre-pubescent athletes. There is a gap in the literature on standardized
testing, scoring, and normative values for these athletes which exacerbates the ambiguity surrounding RTS readiness.
These young athletes have unique physiologic and development considerations that necessitate a specialized systemic
approach for decision making.

Currently, most guidelines for upper extremity RTS are tailored to specific surgeries and patient populations, often
neglecting adolescent and pre-pubescent athletes. Some recent data-driven efforts have proposed algorithms for
specific scenarios, however, much of the available information on upper extremity RTS is based on clinical commentaries
derived from expert opinions aimed at guiding clinical decision making.

The unique needs of these athletes, in particular adolescent and pre-pubescent individuals, underscore the urgency
of future research, collaboration and education in the field of sports medicine. This standard operating procedure can
serve as bases for systemic objective assessment to evaluate RTS readiness in adolescent and pre-pubescent
populations. This will work towards a comprehensive understanding of the metrics required for accurate RTS decision
making in an underserved population.
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Section Ill: Range of Motion Measurement

Background
e The ability to differentiate and quantify ROM at the glenohumeral joint from other joints in the shoulder
complex is important in diagnosing and treating many shoulder conditions — particularly in the overhead athlete.
e The methods of measuring glenohumeral motion requires the use of passive motion and careful stabilization of
the scapula.
e Active shoulder motion is avoided because it results in synchronous motion throughout the shoulder complex
making isolation of the glenohumeral joint difficult.

[ll.a Passive Glenohumeral Flexion Range of Motion

Testing Position

Place the patient in a supine position with the knees flexed to 90° and the hips flexed to 45° to flatten the lumbar spine.
The shoulder should initially be placed at 0° of abduction, adduction, and rotation, full elbow extension to avoid

limitations due to triceps long head tightness, and the palm of the hand facing the patient’s body so that the forearm is
in 0° of supination and pronation.

Goniometer Alignment

Fulcrum: Aligned with the lateral aspect of the greater tubercle
Proximal Arm: Aligned parallel to the midaxillary line of the thorax
Distal Arm: Aligned with the lateral midline of the humerus with reference to the lateral epicondyle

Stabilization Procedure

Place the heel of the hand over the lateral border of the scapula to prevent upward rotation, elevation, and posterior
tilting of the scapula. The end of glenohumeral shoulder flexion range of motion occurs when the clinician starts to feel
the lateral border of the scapula moving into their stabilization hand.

~———
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lll.b Passive Glenohumeral Abduction Range of Motion
Testing Position

Place the patient in a supine position with the knees flexed to 90° and the hips flexed to 45° to flatten the lumbar spine.
The shoulder should initially be placed at 0° of abduction, adduction, and flexion. The patients shoulder will be externally
rotated with the palm of the hand facing up towards the ceiling so that contact between the greater tubercle of the
humerus and superior glenoid fossa or acromion process does not restrict motion. The elbow is fully extended to avoid
limitations due to triceps long head tightness.

Goniometer Alignment

Fulcrum: Aligned with the anterior aspect of the acromion process
Proximal Arm: Aligned parallel to the midline of the sternum
Distal Arm: Aligned with the anterior midline of the humerus

Stabilization Procedure

The clinician will place the heel of their hand over the lateral border of the scapula to prevent upward rotation and
elevation of the scapula. The end of glenohumeral abduction range of motion occurs when the clinician starts to feel the
lateral border of the scapula moving into their stabilization hand.
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lll.c Passive Glenohumeral Horizontal Adduction Range of Motion Screen
Testing Position

Place the patient in a supine position with the knees flexed to 90° and the hips flexed to 45° to flatten the lumbar spine.
The shoulder should initially be placed at 90° of flexion and 0° of horizontal shoulder abduction/adduction. The elbow is
placed at 90° of flexion with the palm of the hand facing in the caudal direction.

Stabilization Procedure

The clinician will place the heel of their hand over the lateral border of the scapula to prevent upward rotation and
protraction of the scapula. The end of glenohumeral horizontal adduction range of motion occurs when the clinician
starts to feel the lateral border of the scapula moving into their stabilization hand.

Measurement Screen

Ensure the patient’s head is in a neutral position and observe the translation of the olecranon process of the elbow in
comparison to the bridge of the patient’s nose. If the patient’s olecranon meets or surpasses the patient’s midline at the
bridge of the nose, the range of motion is considered normal. If the patient’s olecranon does not meet or surpass the
patient’s midline at the bridge of the nose, the range of motion is considered limited.

lll.d Passive Glenohumeral External Range of Motion

Testing Position

Place the patient in a supine position with the knees flexed to 90° and the hips flexed to 45° to flatten the lumbar spine.
The shoulder should initially be placed at 90° of abduction, 0° of rotation, and propped up so that the humerus is level

with the acromion process. The elbow should be placed at 90° of elbow flexion and forearm in neutral
pronation/supination.

Goniometer Alignment

Fulcrum: Aligned with olecranon process
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Proximal Arm: Aligned perpendicular to the floor
Distal Arm: Aligned with ulnar styloid process

Stabilization Procedure

The clinician will place their thumb over the lateral border of the scapula or the coracoid process of the scapula to

prevent posterior tilting and retraction of the scapula. The end of passive glenohumeral shoulder external range of
motion occurs when the clinician feels movement at the coracoid process. The arm should be maintained in 90° of
shoulder abduction and 90° of elbow flexion during the motion.

lll.e Passive Glenohumeral Internal Range of Motion

Testing Position

Place the patient in a supine position with the knees flexed to 90° and the hips flexed to 45° to flatten the lumbar spine.
The shoulder should initially be placed at 90° of abduction, 0° of rotation, and propped up so that the humerus is level

with the acromion process. The elbow should be placed at 90° of elbow flexion and the forearm in neutral
supination/pronation.

Goniometer Alignment

Fulcrum: Aligned with olecranon process
Proximal Arm: Aligned perpendicular to the floor
Distal Arm: Aligned with ulnar styloid process

Stabilization Procedure

The clinician will place their thumb over the lateral border of the scapula or the coracoid process of the scapula to
prevent anterior tilting and protraction of the scapula. The end of passive glenohumeral shoulder internal range of
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motion occurs when the clinician must provide external stabilizing force to the coracoid process to overcome movement
at the scapula. The arm should be maintained in 90° of shoulder abduction and 90° of elbow flexion during the motion.
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Section IV: Strength Assessment

IV.a: Isometric Handheld Dynamometry

Background: General Recommendations’?

Use appropriate bracing techniques and body mechanics when performing HHD testing to prevent the
patient from overpowering you.

To ensure proper patient stabilization, the therapist can stabilize the patient, stabilizing belt or strap can be
used, or the patient can hold the edge of the table or chair.

Standardize your setup using the instructions below for reliable and accurate results.

Test the uninvolved side first to build patient confidence and familiarity before assessing the involved side.
Allow one practice trial on each side.

Perform 2 maximal effort test trials.

Each trial should be 3-5 seconds long.

Record the average of the test trials.

For accuracy, the maximal effort trials should be within 10% of each other.

Note the location and intensity of any pain experienced by the patient during the assessment.

Shoulder Flexion

e Patient Position: Supine with the tested arm in 90° of shoulder flexion, forearm pronated, and elbow
extended. Transducer is placed just proximal to the wrist crease.
Examiner Position: Standing at the head of the table superior the arm being tested.

Shoulder Scaption

Version 1.0

e Patient Position: Supine and the tested arm is in 90° of shoulder scaption (40° anterior to frontal plane)

and externally rotated (thumb pointed up). The transducer is placed just proximal to the wrist crease.

e Examiner Position: Standing at the head of the table superior the arm being tested.
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Shoulder Abduction
e Patient Position: Supine with the tested arm in 90° of shoulder abduction and neutral shoulder rotation.
The transducer is placed just proximal to the wrist crease.
e Examiner Position: Standing at the head of the table superior the arm being tested.

Shoulder Extension

e Patient Position: Supine with the shoulder flexed to 90°. The transducer is placed just proximal to the
wrist crease.
e Examiner Position: Standing at the side of the table inferior the arm being tested.
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Shoulder External Rotation in Neutral
e Patient Position: Supine with shoulder in neutral rotation and elbow flexed to 90 degrees. The
transducer is placed just proximal to the wrist crease on the dorsal side.
e Examiner Position: Standing at the side of the table on the same side as the arm being tested.

Shoulder External Rotation at 90°

e Patient Position: Supine with shoulder in 90 degrees of abduction and neutral rotation. The elbow is
flexed to 90 degrees. The transducer is placed just proximal to the wrist crease on the dorsal side.
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e Examin

7

er Position: Standing at the head of table, superior to the arm being tested.

J
Foread

Alternate Patient Position:

e Sitting with back against the wall and shoulder in 90 degrees of abduction and 90 degrees of external
rotation. The elbow is flexed to 90 degrees. The transducer is placed between the wall and just proximal
to the wrist crease on the dorsal side.

e Examiner Position: Standing next to the patient, holding the dynamometer.

Shoulder Internal Rotation in Neutral

e Patient Position: Supine with shoulder and forearm in neutral rotation. The elbow is flexed to 90
degrees. The transducer is placed just proximal to the wrist crease on the palmar side.
e Examiner Position: Standing at the side of the table on the opposite side as the arm being tested.
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Shoulder Internal Rotation at 90°

e Patient Position: Supine with shoulder in neutral rotation and 90 degrees of abduction. The elbow flexed
to 90 degrees. The transducer is placed just proximal to the wrist crease on the palmer side.
Examiner Position: Standing at the side of the table inferior the arm being tested.

Alternate Patient Position:

e Patient Position: Sitting facing the wall with shoulder in 90 degrees of abduction and 90 degrees of
external rotation. The elbow is flexed to 90 degrees. The transducer is placed between the wall and just
proximal to the wrist crease on the palmar side.
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e Examiner position: Standing next to the patient, holding the dynamometer.

Middle Trapezius (Prone T)
e Patient Position: Prone with elbow is extended, shoulder abducted to 90 degrees, and shoulder
externally rotated (thumb pointed up). The transducer is placed just proximal to the wrist crease.
e Examiner Position: Standing at the side of the table inferior the arm being tested.

Lower Trapezius (Prone Y)
e Patient Position: Prone with elbow extended, shoulder abducted to 120°, and shoulder externally
rotated (thumb pointed up). The transducer is placed just proximal to the wrist crease.
e Examiner Position: Standing at the side of the table inferior the arm being tested.
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IV.b: Isokinetic Dynamometry
Background:

Isokinetic strength testing expands on the information collected with traditional isometric strength testing.
Unfortunately, there are highly variable methods used when testing upper extremity isokinetic strength in the available
literature. The goal of this section will be to standardize a protocol of isokinetic testing that is safe, evidenced based,
clinically meaningful, and repeatable across all common isokinetic machines. Although many planes of motion may be
tested with an isokinetic dynamometer, this protocol will only include external rotation (ER) and internal rotation (IR) as
they are frequently studied and clinically applicable.

Testing Position

Patient posture and shoulder position both play a significant role in muscle orientation, test reliability, and
patient comfort. Although many overhead athletes require significant shoulder stability in 90° of abduction and 90° of
external rotation (ER), this position may not be tolerated by all patients following shoulder stabilization procedures. A
systematic review outlining the influence position has on the reliability of isokinetic shoulder testing deemed a seated
position with 40°-45° of shoulder abduction in the scapular plane was the most reliable for IR and ER strength
assessment.? This position includes a 90° angle between the trunk and thighs, strap stabilization for the torso and legs,
and contralateral upper extremity grip support for additional stabilization. The upper extremity being tested should be
elevated to 40°-45° in the scapular plane. The range of motion for testing should encompass the full available rotational
arc of the shoulder.

Neutral
o

Internal External

N | A
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Procedure

The patient should be positioned in short sitting with their trunk strap-stabilized. Upper extremity positioning
should be elevated to 40° in the scapular plane, as described above. Elbow positioning should be stabilized at 90° of
flexion and neutral forearm rotation. Patients will move through available ER and IR AROM to determine the limits of
testing range.

Isokinetic testing procedures include speed set at 180°/s*, one familiarization trial (five repetitions), and two test
trials (10 repetitions) with 60 seconds of rest between test trials. Verbal cueing for the patient to “push and pull as hard
and fast as possible” are to be given. The uninvolved extremity is to be tested first, followed by the involved extremity.

IV.c: Grip Strength

Background®”

Grip strength has found to have a strong, positive correlation with whole-body muscle strength and weakness.
This is in addition to a correlation to male gender (after age 12), age, height, and weight. Comparing grip strength to age
and gender norms can be helpful proxy for a patient’s overall strength, directing interventions and recommendations.

Male and female adolescents test similarly until approximately age 12, according to most studies, when males’
grip strength rate of increase begin to accelerate. Of note, right-hand dominance tends to result in greater right hand
grip strength, while left-hand dominance tends to produce similar strength measures bilaterally.
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Table 1. Number of participants, grip strength values for the dominant and non-dominant hands, height and weight, according to age

and gender.
Aga Boys Girls
iyr)
n Dominart  Non-dominant Height Weight n  Dominant  Non-dominant Height Weaight
(kep) kgl fem) (k) (k) (kg fem)
mean (S0) range mean (S0) range
4 124 572 532 111 (5) 19 (3) 108 512) 47(2 111 (5) 19(3
1to 12 210 100 to 126 16t 26 1to 11 21to 10 100t 126 13 to 29
5 e 7503 6.8(3) 117 (8) 22 (3 105 67(2 6.0(2 118 (8) 22 (3)
2o 14 2lo14 102 to 138 15te 30 21e 15 1o 12 10210 131 1510 32
6 123  10.2(3 a4 3) 125 5) 25 (4) 108 9.0(3 83(3 124 (8) 25 4
Slo 18 41217 111 1o 139 17 to 44 2o 18 21018 1001 137 16 1o 39
7104 13.0(4) 12.0(3) 131 (6) 28 (5) 98 12.8(3) 11.9(3) 131 (6) 29 (5)
T2l 5b19 116 10 145 20 to54 T2 51018 13 1o 141 17 te40
s 113 1504 14.6(3) 139 (B) 22 (6) 1e 144 (3) 131 (3) 136(8) 31§
Blo 26 Blo 23 124 to 1558 231056 Blo22 Tlo2l 12210 1681 2010 48
k] 16 18.2 4) 16.8 (4) 142 iB) 36 (7) 19 187 3) 151 (3) 141 (5) 35(7)
101029 Blo 33 126 Lo 162 25 o B0 O1o26 Tloz23 12610 154 241053
10 109 19.8(2 181 (3) 147 (7) 28 (7) 103 191 @4 17.2 @) 149 [7) 41(8)
121029 Olo 28 125 to 181 26 lo B5 91028 Blo28 13210 167 2610 B3
N 13 2200@) 20.6 4) 154 (8) 43 (10) 113 206 (4 191 (4) 154 (8) 44 (3)
Oto 35 B1o 23 13410172 271e 74 10to 35 111o 30 13510 181 2Ble 79
12 98 247(5 229 5) 150 [9) 48 (10) 106 242(5 22.3 (4) 160 (8 48 (1)
13 1036 13 1035 140 1o 180 30173 1510 39 131033 14410 178 3210 110
13 66 B.2(6) 258 (6) 166 (9) 52 (10) a7 26.4(5) 24.5(4) 162 (7) 49 (8)
17 1o 45 17 Lo 42 150 to 189 391085 1410 39 1710 36 13810 176 33t B9
14 46 3B.0(7) 3.5 (7) 175 (8) 60 (1) 53 201 (5) 26.6(5) 169 (6 55 (10)
24to 81 2210 51 165 to 193 38loB8 1610 43 1510 36 167 to 183 4210 102

Ploegmakers, 20138
Procedure

Use the Jamar dynamometer or similar device. The patient sits with the shoulder adducted, elbow flexed to 90
degrees, and wrist in a neutral position. The Jamar dynamometer is set to the “2” position. The patient squeezes with
verbal encouragement for approximately 5 seconds. Repeat the effort and use the mean over 2-3 trials.

Section V: Functional Testing

V.a: Upper Quarter Y-Balance (UQ-YBAL)

Background

The Upper Quarter Y-Balance Test is a functional test for combined stability and motor control performed in the push up
position and involves a maximal reach in directions (relative to stance arm): medial, inferolateral, and superolateral. The
test requires shoulder girdle and core stability, as well as adequate shoulder and thoracic mobility in the closed chain. It
can be used as a test of symmetry and/or restoration of function after an injury®, using the uninjured limb as a reference
for normal.

Medial Reach Inferolateral Reach Superolateral Reach

Several studies®!® indicate it is a valid and reliable test to measure changes to upper body stability or mobility in
adolescents age 10 and older. While it is reliable in younger adolescents, reliability improves with older adolescents and
therefore care should be taken to ensure younger patients put forth full concentration and effort to maximize its
usefulness. Specifically, 16 years of age and above has excellent reliability, while younger ages have moderate to good
reliability. It has statistically meaningful correlation to other closed chain measures of core and upper extremity stability,
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namely the Closed Kinetic Chain Upper Extremity Stability Test (CKCUEST) (p=0.02), push-ups (p=0.02), the Lateral Trunk
Endurance Test (p=0.01 - 0.04), or side bridge/side plank.

Performance is typically lower in at least one direction in those with current injuries or a history of upper body injuries,
though the specific direction varies. Some research found lower scores in the superolateral reach direction in those with
previous shoulder injuries, though it is unclear if this is consistent with various locations and types of previous injuries.
Therefore, lower overall composite score may be the most helpful metric in determining asymmetries between limbs, or
differences compared to a healthy population. Males and females do not score statistically different when normalized by
arm length, and left and right sides also score similarly and can be compared.

Tlable 2. Upper Quarter Y Balance test performance (% arm length) by age group and sex.

Age group 10-11 years (N = 56) 12-13 years (N = 175) 14-15 years (N =218) 16-17 years (N = 216)
Sex f(n=35) m(n=21) f(n=91) m (1 = 84) f(n=288) m (n=130) f(n=111) m (n=105)
Right arm reach

Medial 100.7 (10.9) 100.1 (7.9) 95.7 (11.7) 92.9 (10.3) 98.3 (10.3) 104.1(12.3) 96.6 (14.5) 96.5 (15.6)
Inferolateral 98.4 (17.4) 95.4 (14.5) 88.4(13.7) 86.0 (16.3) 84.1 (13.1) 97.7 (15.8) 852 (15.8) 92.0 (20.6)
Superolateral 73.0(15.2) 69.7 (17.1) 69.0 (12.5) 63.0 (12.9) 70.7 (14.4) 76.2 (13.5) 72.1 (15.5) 76.8 (16.0)
Composite score 90.7 (12.9) 88.4 (11.9) 84.5 (11.1) 80.5(10.9) 84.3 (10.8) 92.6 (11.9) 846 (12.3) 88.4 (12.8)
Left arm reach

Medial 98.2 (9.3) 99.5 (9.0) 95.8 (11.0) 93.1(11.1) 96.9 (9.3) 103.7 (11.8) 949 (13.0) 95.8 (15.5)
Inferolateral 96.6 (14.6) 97.0 (14.4) 88.8 (14.7) 85.9 (14.5) 83.1 (12.5) 95.7 (15.8) 849 (15.6) 91.1(21.0)
Superolateral 71.4(12.8) 70.7 (15.9) 67.3(12.0) 60.9 (13.0) 69.2 (14.2) 73.7 (14.0) 704 (15.4) 74.6 (16.4)
Composite score 88.7 (11.0) 89.1 (11L.9) 84.0 (11.1) 80.1(11.4) 83.1 (10.1) 91.1(11.9) 83.4 (11.9) 87.2 (13.0)

Schwiertz et al, 2021

Testing Position

The patient’s arm length is measured in standing from the spinous process of C7 vertebra to the distal tip of the right
middle finger with the arm in 90° of abduction. The patient assumes a push up position with all fingers, including the
thumb, lateral to the line on the Y-Balance Test kit. The shoulders begin directly above the stance hand, and the feet are
perpendicular to the test kit approximately shoulder width apart. Once the patient lifts the reaching hand, they push the
reach indicators as far as possible in the following sequence without returning the hand to the ground: medial,
inferolateral, superolateral. The patient should not lift or move their feet, touches only the front edge of the reach
indicator, and must return to the starting position with control. If the patient loses balance they must restart the
sequence. They are given 2 practice trials, followed by 3 reach trials. If there are failed trials due to faults, they are
allowed up to 6 trials, and the maximum reach distance is taken for each direction. Faults include placing hand on top of
reach indicator, touching the floor, lifting/moving their feet, shoving the reach indicator, or being unable to return to the
starting position under control. It is not a fault if patient elevates or lowers their hips. Shoes are optional and noted.

Each individual reach direction distance can be then divided by the arm length to normalize, and then compared to
above norms. Composite score is calculated by adding all three directions and dividing by the three times the arm
length. Composite scores can be compared to norms to determine deficits in upper quarter mobility or stability.

V.b: Closed Kinetic Chain Upper Extremity Stability Test (CKCUEST)
Background

The Closed Kinetic Chain Upper Extremity Stability Test has been tested in many different populations and has been
found to be reliable and valid for the upper extremity. Oliveria et al. (2017) found the CKUEST was reliable in adolescents
with a mean age of 16.92 (n= 25)2. Westrick et al (2012) evaluated the UQ Y-balance and the CKCUEST and found
limited evidence for convergent construct validity®. Tucci et al. (2014) found fair evidence for discriminated construct
validity in patients with and without shoulder impingement. In the same study, they found cut off scores of 23 for
females and 21 for males®.
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With the proposal of changing hand position, Tucci et al. (2017) investigated the kinematics and kinetic measurements
among 3 different distances between hands, and they found that there were not kinematic or kinetic measurement
difference among the 3 conditions*. Tucci et al. also reported the challenging requirements of the test that may not be
suitable for initial or mild-level rehabilitation®*.

Testing Position

Patient assumes a push-up position with hands positioned on a marking 36” apart. Patients are to lift one hand and
touch it to the other hand, resulting in a shift in weight towards the static hand, with the objective of achieving as many
touches as possible in 15 seconds. Each successful touch is recorded.

If they are unable to perform two successful repetitions due to their arm span, not due to weakness, the distance
between their hands should be reduced from the original 36” to the distance from C7-to-middle finger tip. There are no
modifications to allow test to be performed on their knees for either sex.

Perform a submaximal warm-up before the actual test for practice and assessment of the patient’s ability at the 36”
width. Three test trials are performed and the maximum score is recorded. A rest period of 45 seconds should be given
between trials to allow at least a minimum of 1:3 work:rest ratio.

V.c: Seated Single-Arm Shot Put Test

Background

This test is intended to isolate and measure the ability of the upper extremity unilaterally to produce max power output
in a functional, open kinetic chain position.

Testing Position

The patient is positioned seated on the floor against the wall with their knees flexed to 90° and their back and head in a
neutral position leaning against the wall. The patient is then instructed to hold a 6 |b. (~3kg) medicine ball in their
uninvolved side at shoulder height. Their elbow is in no greater than 30° of abduction and the shoulder is resting at 0° of
flexion. The patient’s opposite arm is resting with their palm against their abdomen. The patient is then instructed to
push the ball as far as possible in the horizontal direction and perform one submaximal and one maximal trial prior to
testing for familiarization of testing procedures. The patient may receive additional instruction during the familiarization
period and additional trials, if necessary, to ensure adequate form. The patient then performs 3 consecutive tests with a
30 second break in between trials. Repeat same procedure on the involved side.
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Figure 1 Starting Position Figure 2: Release Position

\

Figure 3: Measurement Set up with Laser Figure 4: Required Equipment

Testing Protocol

Familiarization Period

1 30 Second

1 Maximal 30 Second

Submaximal Trial Recovery
Trial Period

Recovery
Period

*Complete all trials on uninvolved side and then repeat all procedures on involved side*

Scoring Protocol
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e The clinician will stand an appropriate distance away to accurately visualize where the ball makes first contact
with the ground. The clinician will then place a small piece of tape longitudinally on the floor to mark the spot.
After all three trials have been collected on the uninvolved side, have the patient move just to the side so that
their body does not impede the laser measurements. Using the laser, the clinician will line up the front of the
laser with the end of the tape closest to the clinician and measure the distance from the tape to the spot on the
wall where the patient was seated.

e Note: When using the laser, ensure to utilize the setting on the laser to measure distance from the front and not
the back i.e. so that the measurement does not include the length of the laser device itself. (see photo above)

e Iflaser is not available, a tape measure can be used starting from the wall that the patient is supported against.

Scoring

e Average 3 trial scores
o (Trial 1 + Trial 2 + Trial 3)/3 = Final Score
o ISI%
o (Involved side final score/Uninvolved side final score)*100=LSI %
o Recommended passing scores (Riemann & Davies 2022)*°
= |f dominant arm is the involved side LSI % >103%
® [|f non-dominant is the involved side LSI % >89%

V.d: The Athletic Shoulder Test (ASH)
Background:

The Athletic Shoulder Test (ASH) test was first described by Ashworth et al in 2018. It is used to measure the isometric
strength of the shoulder joint. It involves lying prone on a force platform and pushing with both arms at three different
angles of shoulder abduction: 180° (I-position), 135° (Y-position), and 90° (T-position). The test measures the net peak
force (NPF) and the highest NPF achieved in any trial (peak NPF) for each position. The test has excellent reliability and
can be used to monitor the neuromuscular performance of the shoulder girdle, as well as detect any strength
asymmetries or deficits that may increase the risk of injury or impair performance.

Testing:

Testing parameters: A standardized warmup is completed with 2 submaximal 80-90% efforts completed in each position.
One 3 second isometric was performed on both sides, in each of the 3 positions, with 20 seconds rest between
positions.
e Equipment: 4-inch foam block and force platform (recommended to be at 1,000 Hz sampling frequency).
e Position: Prone with head on foam and hand resting on force plate/platform in 180, 135, or 90° of shoulder
abduction. The contralateral hand is placed behind the back.
e Cues: Verbal encouragement during test with instructions to push as hard and fast as possible and sustain for
the 3 seconds. No countermovement was allowed.

Psychometric Properties:
e Interday reliability: ICC = 0.94-0.98
e SEM:4.8-10.8N
e Interday error in all positions: (CV 5.0-9.9%), except non-dominant arm I-position (CV 11.3%)
e MDC: 13.2-25.9N

Version 1.0 12/10/2024



Normative data: No normative data is available in an adolescent population.

Asymmetries in throwing athletes:

In the 2022 1JSPT paper by Trunt et al, thirty-five healthy pitchers (19.7 £ 1.8 years) demonstrated significantly greater
isometric shoulder strength at the 90° and 135° abduction positions with the throwing arm compared to the non-
throwing arm, but this was not correlated to fastball velocity.!®

Modified ASH Test:

The Modified-Athletic Shoulder Test (M-AST) utilizes a handheld dynamometer, offering a reliable, cost-effective, and
more accessible alternative to the traditional ASH Test®2?°, The setup and performance is the same. Its validity and
reliability were confirmed through strong concordance with the ASH Test (ICC = 0.86-0.97)%L. However, inter-session
reliability showed variability (ICC = 0.643-0.923). The M-AST is practical for assessing status in upper limb athletes, but it
requires familiarization trials for accuracy.

V.e Prone Medicine Ball Drop Test at 90° Shoulder Abduction (PMBDT 90°) 162223
Background

The Prone Medicine Ball Drop Test at 90° shoulder abduction (PMBDT 90°)%°, also known as the ball drop test?? or the
prone T ball drop test?3, evaluates dynamic stability, ability to move the upper extremity quickly, and endurance of the
shoulder complex. This test is largely focused on posterior glenohumeral musculature.

Testing Position

Testing procedures are as follows:

1. Participant is positioned in prone on plinth with testing shoulder abducted to 90° with full elbow extension and
with forearm supinated (palm to floor) as shown in Figure 1.

2. The non-testing arm should be supported over the opposite side of the table (or completely off the table) and
participants were instructed not to grasp the table for support during testing.

3. Place a mobile stool under the participant's testing arm to catch the medicine ball if the ball is dropped.

4. Instruct the participant to maintain shoulder abduction to 90°.
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5. The participant drops and catches a .91 kg (2 Ib.) medicine ball as many times as possible for 30 seconds.

One trial is performed on each arm with a 30 second rest period between each trial.

7. The total number of catches recorded during the 30 second trial serves as the performance outcome metric.
Limb symmetry indices (LSI) are calculated ([dominant/nondominant] * 100).

o

Wilk et al report a satisfactory score on the PMBDT 90° is considered a limb symmetry index of 2110% of the dominant
extremity compared to the non-dominant extremity.?

This test can also be completed in 90° of shoulder abduction and 90° of elbow flexion, also known as the prone medicine
ball drop test at 90° shoulder abduction/90° elbow flexion (PMBDT 90°-90°). The testing position is shown in Figure 2.
The general testing procedures are the same as for the PMBDT 90°.

Overall, the PMBDT 90° has excellent relative reliability but the absolute reliability is considered just beyond acceptable
levels. There is a larger chance of random error with this test when compared to other upper extremity functional tests.
There are challenges to clinical utility with current version due to concerns with reliability however there are currently
limited functional testing options isolating posterior glenohumeral musculature. PMBDT 90° revealed slightly higher
reliability compared to PMBDT 90°-90°. Current research is being completed to determine if two trials of 15 seconds is
superior to avoid the effects of grip fatigue.

Figure 1: Prone Medicine Ball Drop Test Figure 2: Prone Medicine Ball Drop Test at
at 90° shoulder abduction 90° shoulder abduction/90° elbow flexion

V.f 90° Wall Throws Test*®/Wall Throws Test at 90°/90°%?
Background
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The 90° Wall Throws Test, also known as the Wall Throws Test at 90°/90°, evaluates endurance, strength, mechanics, and
proprioception of the upper extremity. This test was designed for the overhead throwing athlete.

Testing Position

Testing procedures are as follows:

1. The participant is positioned standing in an open doorway or against the edge of a wall.

2. The testing shoulder is positioned in 90° of shoulder abduction with elbow flexed to 90° with forearm supinated
(palm towards wall) as shown in Figure 1.

3. The participant throws and catches a .91 kg (2 Ib.) medicine ball against the wall as many times as possible for 30
seconds as shown in Figure 2.

4. One trial is performed on each arm with a 30 second rest period between each trial.

5. The total number of catches recorded during the 30 second trial serves as the performance outcome metric.
Limb symmetry indices (LSI) are calculated ([dominant/nondominant] * 100).

Wilk et al report a satisfactory score in the overhead throwing athlete is a limb symmetry index of 2112% on the
dominant extremity compared to the non-dominant extremity.?2 Higher level athletes (professional baseball players)
typically demonstrate a higher dominant-non-dominant difference when compared to high school or collegiate
athletes.?? Despite this finding, ratios between dominant and non-dominant sides remain consistent despite level of
play.

This functional test can be modified to a half-kneeling position, also known as the Half-Kneeling Medicine Ball Rebound
Test (HKMBRT)?®, to eliminate compensations from the lower extremities. Testing positions are shown in Figures 3 and 4.
During this version of the test, the non-testing side leg is forward with the non-testing hand placed on the ipsilateral
knee. The HKMBRT is considered to have excellent reliability and is considered to assess the anterior musculature.

Figure 1: Start position (90° Wall Throws Test) Figure 2: Mid position (90° Wall Throws Test)
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Figure 3: Start position (HKMBRT) Figure 4: Mid position (HKMBRT)

V.g Prone Shoulder Endurance Test (PSET)
Background?®:

Muscular endurance is a key requirement to maintain muscle function
throughout a high volume activity. Arm fatigue has been identified as a
common risk factor for shoulder and elbow injuries in youth baseball pitchers
with 32% aged 9-12 reporting shoulder pain during their season. The
posterior shoulder endurance test (PSET) was initially studied on adolescent
baseball players age (16yo+/- 2 years).

Testing Procedures:

1. Patient will be prone and complete prone horizontal abduction at 90°
with external rotation (thumb up).

2. 2% body weight is utilized- rounded to nearest half pound and held in
hand.

3. Cadence: 30 beats per minute metronome used, with a pause held at
the top of the movement until the next beat is heard.

4. Record total repetitions performed. Test is complete when:

a. fatigue/unable to complete more reps.
b. Inability to hold arm at the top of the arc for 1 second.
c. Unavoidable compensatory patterns, i.e. elevation of upper torso.

Scoring:

Limb symmetry index- 10% increase in reps on the dominant compared to the non-dominant side
Test-retest reliability ICC: 0.85
Standard error of measurement: 3 repetitions

Minimal detectable change: 4 repetitions
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Section VI: Patient Reported Outcome Measures

Vl.a Pain, Disability, and Function

Disabilities of the Arm, Shoulder and Hand (QuickDASH)?>?¢

Description of scale: The QuickDASH is valid and reliable outcome measure for patients with an upper extremity
musculoskeletal disorder or pain. The QuickDASH is a shortened version developed from the DASH (Disabilities of the
arm, shoulder, and hand) and is appropriate for an athlete or non-athlete with an optional sport specific subsection.
Appropriate Populations:

e Ages8andup

e Sex: males and females

e Diagnoses: musculoskeletal diagnoses for the shoulder, elbow or hand (UE)

e (Can be translated into 30 different languages

Administration and Scoring
Administration: Less than 10 minutes, patient reported, paper or electronic
Iltems: two parts, 15 items total, with an optional additional sport subsection of 4 items
QuickDASH disability/symptom section- 11 items
scores between 1-5 for each question
1= no difficulty with task
5=unable to complete
QuickDASH Sports and performing arts sub-section- 4 items
scores between 1-5 for each question
1= no difficulty with task
5=unable to complete
Scoring:
e Total score: 0-100 (can only skip 1 question in main section, and must answer all for sports subsection in order
to get an accurate score)
0= best score, no difficulty with tasks
100= worst score, most difficulty or unable to complete any tasks
e (Calculation: Main section and sports subsection are scored separately
The sum of the scores is divided by the number of questions answered. Subtract by 1 and multiply by 25.
Psychometric properties
MCID: 15.91

Western Ontario Shoulder Instability Index (WOSI)*’

Specifically designed to evaluate patients with shoulder instability. Categories include:
1. Physical symptoms (10 items)

Sports, recreation, work (4 items)

Pain (4 items)

Lifestyle (4 items)

Emotion (3 items)

vk wnN
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Each category scored from 0 to 100 and summed together for an overall score range from 0 to 2100. Lower scores indicate
better shoulder function.

Pediatric/Adolescent Shoulder Survey (PASS)?*®

Designed to assess outcomes of upper extremity treatment for pediatric or adolescent patients. This tool combines the
concepts for shoulder pathology that are found in the DASH and WOSI scores. Word choice was created at a fourth-grade
reading level. The PASS shows good internal reliability, concurrent validity, and discriminant validity in the pediatric age group.

American Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form (ASES)?°

Intended to measure functional limitations and pain of the shoulder. Includes a “pain” section and an “ADL” section,
with scores ranging from 0-100. Higher scores indicate better shoulder conditions.

VI.b Psychological Readiness or Fear

The Shoulder Instability-Return to Sport after Injury (SIRSI) Scale*®

The SIRSI measures psychological readiness to return to sport after traumatic shoulder instability. It asks 12 questions
with subsections of emotions, risk-appraisal, and confidence in performance. The SIRSI is scores 0-100 with greater
scores indicating high psychological readiness.

The Tampa Scale for Kinesiophobia (TSK)3"

The TSK was developed to assess self-reported fear of movement. It consists of 17 questions, with lower scores
indicating less kinesiophobia.
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