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Few studies have evaluated inertial devices 
with respect to exercise techniques and 
response to loads for the upper extremity. 
Some researchers have evaluated the inertial 
flywheel effect on the lower limb. Few 
investigators of the inertial exercise device 
(IED) have studied the lower limb. No studies 
have been found which investigated the effect 
of IED on the hamstring muscles.

Inertial Device 
An inertial device does not depend upon 
gravity for resistance and can provide a great 
amount of concentric and eccentric training.

Tonic technique – tension is kept on the rope 
during the entire exercise, allowing the sled to 
reach the end point before initiating the next 
movement.

Phasic technique – utilizes short cyclical 
bursts of muscle contraction that cause slack 
in the rope followed by change in direction 
before it reaches the end point. 

The EMG activity for BF and ST were similar.

The tft had a greater ROM and longer cycle 
time compared to pft and pet.

The hamstring EMG of concentric 
contractions for tft and pft were similar, but 
the pft had greater eccentric values, BF 
(>80% MVIC).  

The EMG values were similar across loads, 
but the cycle time was longer for the 10# 
loads.  

Except for 10# pft, the phasic techniques had 
earlier time to peak than the tonic techniques.

The lighter loads had earlier time to peak 
EMG for concentric contractions with no 
difference among loads for hamstring 
eccentric time to peak.

The different techniques affect timing, but not 
EMG magnitude.  The different loads do not 
affect the timing of the exercise.  The pft may 
provide sufficient muscular activity to 
strengthen the hamstrings. The flexion phasic
technique is a good way to exercise the 
hamstrings eccentrically.
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Inertial Exercise Device

The standing subjects performed three 
different techniques: tonic flexion (tft), phasic
flexion (pft), and phasic extension (pet) with 
three different loads (10, 5, and 2.5 lbs). 
Electromyography (EMG) was used to 
determine the electrical activity of the biceps
femoris (BF), semitendinosus (ST), and
rectus femoris (RF). Range of motion (ROM) 
and cycle times were observed.  Analysis 
was done using ANOVA and mean 
comparisons.

Purpose Results

The purpose of the study was to determine 
the exercise effect of a linear inertial device 
on the hamstrings and rectus femoris using 
two different techniques (tonic and phasic) 
and three different loads.
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