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Agenda 
● Introduction to Elbow Strength Testing: Elbow Flexion and Elbow Extension 

● Overview of how to test the Elbow 

○ Flexion 

○ Extension 

● Case Study- Analyzing the data 

● Case Study- Possible rehab interventions 

● Introduction to “HAND-HELD DYNAMOMETRY IN DAILY CLINICAL PRACTICE” 

 



 Elbow Flexion 
 



Elbow Flexion 
Muscle  Origin  Insertion  Innervation 

Biceps Brachii  Long head - supraglenoid 
tubercle of the scapula. 
Short head - coracoid 
process of the scapula.

Long head - radial 
tuberosity. Short head - 
biciptal aponeurosis to the 
fascia on the medial side of 
the forearm.

Musculocutaneous nerve, 
C5, C6, C7.

Brachialis Anterior lower half of 
humerus and medial and 
lateral intermuscular 
septa.

Coronoid process and 
tuberosity of ulna

Musculocutaneous nerve, 
C5, C6 and small supply 
from radial nerve, C7.

Brachioradialis Upper two-thirds of the 
lateral supracondylar 
ridge of the humerus.

Styloid process of the radius Radial nerve, C5, C6.



Elbow Flexion 

● Can test in Any position
● Testing at different angles: Neutral, Mid range,

End Range, etc
● Strap or No Strap



 Elbow Extension 



Elbow Extension 

Muscle Origin Insertion Innervation

Triceps Brachii Long head - 
infraglenoid tubercle of 
scapula. Lateral head - 
upper half of the 
posterior humerus. 
Medial head - lower half 
of the posterior 
humerus inferomedial 
to spiral groove and 
both intermuscular 
septa.

Humerus - posterior 
part of the upper 
surface of olecranon 
process of ulna and 
posterior capsule.

Radial nerve, C7, C8 
from posterior cord.



Elbow Extension 

● Can test in All Positions
● Testing at different angles: Neutral, Mid Range,

End Range, etc
● Strap or No Strap
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HAND-HELD DYNAMOMETRY 
IN DAILY CLINICAL PRACTICE

3 MEASUREMENT GROUPINGS

• Movement Bias
• Most reliable
• Strength Profiles

• Muscle Bias
• Refined biomechanical examination

• Exercise Bias 
• Therapeutic exercise dosing
• Functional strength profiles

3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry


HAND-HELD DYNAMOMETRY 
IN DAILY CLINICAL PRACTICE

3 MEASUREMENT TECHNIQUES

• Make - Technique 
• Most reliable
• Strength Profiles
• Force / time curve analysis

• Break - Technique
• Non-compromised structure
• Muscle bias test

• Break - Eccentric Technique 
• Therapeutic exercise design and dosing
• Functional strength profiles / ratios

3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry


ELBOW 
FLEXION

ELBOW 
EXTENSION

< 60 Female Male

N 60 33

Age 42 (12.4) 38 (13.2)

BMI 29.7 (7.6) 29.5 (6.6)

Grip  25.9 (9.9) 46.8 (10.3)

≥ 60 Female Male

N 46 43

Age 67 (5.8) 69 (6.1)

BMI 28.1 (6.6) 29.2 (6.1)

Grip 23.6 (5.4) 39.2 (8.1)

< 60 Female Male

Elbow FLEX 12.2 (5.0) 22.0 (8.4)

Elbow EXT 10.1 (2.8) 18.7 (6.0)

N pool >900, general outpatient practice;  non-normalized data presented in: Mean, SD, kgf for HHD and grip measurements, age 
in years

UPPER QUADRANT CORE SET

≥ 60 Female Male

Elbow FLEX 10.2 (4.0) 19.8 (5.7)

Elbow EXT 9.3 (2.3) 17.2 (5.0)

3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry


3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry


HAND-HELD DYNAMOMETRY 
IN DAILY CLINICAL PRACTICE BICEPS BRACHII - LONG HEAD BIAS

3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry


HAND-HELD DYNAMOMETRY 
IN DAILY CLINICAL PRACTICE

BICEPS BRACHII

SHORT HEAD BIAS
BRACHIALIS 8BRACHIORADIALIS 

3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry


HAND-HELD DYNAMOMETRY 
IN DAILY CLINICAL PRACTICE

3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

Core Strength Profile
• Grip
• Knee extension (sitting at 90 degrees)  
• Ratio: (0.6) 0.7 - 1.1

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry


HAND-HELD DYNAMOMETRY 
IN DAILY CLINICAL PRACTICE

3 Contact Hours I Hand-Held Dynamometry - Creating Strength Profiles  I Online

Grip ~ Upper Quadrant Strength Profile
• Grip / Elbow flexion (N=200) 

• Correlation: >0.75
• Ratio: 2.4 (0.9)
• Elbow flexion is ~45% (15%) of grip strength

Knee extension (sit 90) ~ Lower Quadrant Strength Profile

https://exercise-therapy.teachable.com/p/creating-strength-profiles-using-hand-held-dynamometry

