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Lab Title: Kinetic Analysis of Isometric Mid-Thigh Pulls
Objective
· Measure and analyze Isometric Mid-Thigh Pull using force platforms to determine key metrics such as peak force and rate of force development (RFD).
· Learning Outcome: Participants will understand the biomechanics of the isometric mid-thigh pull and how isometric force production is impacted at varying knee angles. 
Background Information
· A Isometric Mid-Thigh Pull (IMTP) involves the participant grabbing bar while their body maintains a fixed position and pulling with maximal effort
· The IMTP is used to assess lower-body power, neuromuscular coordination and fatigue, and force production capabilities, making it a valuable test for athletes and research in sports performance.
Key Terminology
· Peak Force: The highest amount of force generated during the pull
· Rate of Force Development (RFD): the rate at which force is developing, can be analyzed in different phases.
Instruments & Equipment
· Goniometer 
· VALD Force Platforms
· Tablet or Laptop: Vald Software ready and account created
· IMTP Set up
· VALD IMTP setup with straps and bar
· IMTP Frame w/ bar
Procedures
   Preparation:
· Familiarize participants with proper IMTP technique
· Calibrate and set up the VALD force platform according to manufacturer guidelines.
· Ensure that the participant wears suitable athletic footwear and warms up appropriately.

   Testing Protocol
· Use proper IMTP coaching technique to and place the bar at the correct location.With the athlete in a quarter squat, the bar should be just above the midway point of the midway point between the thigh and the knee. (Internet search “isometric mid thigh pull” for further visualization)
· Using the goniometer to determine knee angle, perform an IMTP from the following 3 positions:
· 1st knee angle position: 125-135 degrees
· 2nd knee angle position: 100-110 degrees
· 3rd knee angle position: 145-155 degrees
· Verbal coaching: Instructions: Use alternate grip, hands outside legs, feet are base stance hip width apart. Think of the correct deadlifting position (shoulders back, lats engaged/squeezing, tension) and brace well (big breath, core engaged). 
· On your cue, the participant with no bend in the elbow will pull the bar directly up and drive their feet into the ground as hard as possible while maintaining their fixed deadlift position of knee and hip flexion.
· Allow for 5 seconds of data collection.
· Allow participant to perform a mandatory of 1, but preferably 2 warm-up reps and 50-70% intensity at each knee angle prior to actual collection for familiarization and acclimation.  
· Allow at least 2 minutes of cooling down before the start of the next knee angle. 
  Data Collection:
· Collect data from the force platform, focusing on force-time curves for each pull.
· Record the key metrics Peak Force and RFD, all of which VALD automatically records and saves. 
Results
· Summarize IMTP data for the participant
· Compare results between the 3 different knee angle positions.
Discussion Questions
· At which Knee Angle Positions was the highest for RFD @ 100 ms, & 200 ms, and why do you think that may be? 
· At which Knee Angle was Peak Force the highest and why do you think that may be?
· Which do you believe is the better indicator of performance and why: Peak Force or RFD?
Conclusion
· Summarize the findings of the IMTP lab, highlighting the relationship between force production and RFD, as well as how the different bar heights changed the data. 
· Discuss how athletes might use IMTP data could help develop their training progression
Future Applications
· Explore how IMTP metrics can be integrated into individualized training programs for performance programming.
· Consider longitudinal tracking of IMTP performance as a measure of training progress and readiness for competition.
Safety & Ethical Considerations
· Ensure proper warm-up to reduce injury risk, especially in explosive movements.
· Clean area before use to avoid any tripping or slipping on outside materials.
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