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Length–Tension Relationship of Muscle Contraction
Objective
· Measure grip strength at different wrist joint positions using a hand grip dynamometer.
· Examine how muscle length affects force production.
· Interpret results in relation to the length–tension relationship of skeletal muscle.
Background: Length–Tension Relationship

The length–tension relationship describes how the force a muscle can produce depends on its length at the time of contraction. Muscle force is determined by the overlap between actin and myosin filaments within the sarcomere.

At an optimal muscle length, actin and myosin overlap in a way that allows the greatest number of cross-bridges to form, producing maximal force. If the muscle is too shortened, the filaments overlap excessively and cross-bridge formation is limited. If the muscle is too stretched, the filaments overlap too little, reducing the number of possible cross-bridges.

Because joint position changes muscle length, force production varies depending on the joint angle. In this lab, wrist position alters the length of the finger flexor muscles that generate grip strength.

Students should also review the lecture explanation of this concept in the following video:
https://www.youtube.com/watch?v=oDh-SioPwsk
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Figure 1: Illustration of the contractile component of the length-tension relationship of muscle contraction. Muscle force is on the y-axis and muscle length is on the x-axis. Below the figure are sketches of the sarcomere with 
Key Terminology
· Length–Tension Relationship: The relationship between muscle length and the force it can produce during contraction.
· Peak Force: The maximum force produced during a contraction.
· Grip Strength: The force generated by the finger flexor muscles during hand contraction.
· Neutral Wrist Position: The wrist is straight with no flexion or extension (i.e., anatomical position).
· Wrist Flexion: The wrist is flexed (i.e., the palm moves toward the forearm).
· Wrist Extension: The wrist is extended (i.e., back of the hand moves toward the forearm).
Procedures
· Adjust the hand grip dynamometer to fit the participant’s hand comfortably.
· The participant should either stand or sit upright with the arm at their side and the elbow flexed about 90°. Maintain the same posture for all testing.
· Practice grip strength at least three times (submax effort). 
Data Collection
· Complete three trials of maximal effort grip strength for each condition:
1. Condition 1 – Neutral Wrist
2. Condition 2 – Wrist Flexion
3. Condition 3 – Wrist Extension
· Write out C1, C2, and C3 on three separate pieces of paper (small). Place in a cup and have each subject randomly select a piece of paper. Repeat for all three conditions.
· Circle the maximal grip strength of the three trials for each condition.
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Discussion Questions
1. Which wrist position produced the highest grip strength?
2. Which wrist position produced the lowest grip strength?
3. How does wrist position influence the length of the finger flexor muscles?
4. How do your results illustrate the length–tension relationship?
5. Why might the neutral wrist position often produce the greatest grip strength?
6. What other joints may be heavily influenced by the length-tension relationship of muscle contraction?

image1.png
SPEEDLAB

Sports Performance | Education
Economic Development




image2.jpg




