
INTRODUCTION
Annually, 795,000 Americans have a stroke. >75% of 
stroke survivors exhibit some degree of paresis in an 
upper extremity (UE). 

In reaching, stroke commonly effects both the motor 
planning and execution of movements. Two phases in a 
reaching task:

• Feedforward – processing external stimuli (distance, 
shape, weight, etc.) before the reach to ensure 
success.

• Feedback: processing the external stimuli (movement 
speed, trajectory corrections, angle, etc.) during the 
reach to ensure success.

In neurologically healthy individuals, equal time is spent 
in both phases of the reach. Peak velocity of the arm 
occurs at the midpoint of the reach. Time to peak 
velocity shows how much of the movement is 
preplanned and continuous, i.e. not reliant on sensory 
feedback. 

METHOD
Subjects

70 people were included in this study. 55 were at least 3 
months post unilateral ischemic stroke, 15 were age-
matched neurologically typical controls. 

Procedure

Subjects were instructed to “sit tall” and “reach to the 
soda can as fast as you can.” 33 reflective markers and 
16 EMG sensors were secured to the UE and trunk. 3-D 
motion analysis was performed with a 12 camera Vicon 
system (100 Hz), EMG was collected with a Motion 
Labs system (2000 Hz). Kinematic and EMG data were 
filtered and processed with custom MATHLAB codes 
and an adjusted SIMM full body model. 

Increased impairments post-
stroke lead to a larger reliance 

on sensory feedback during 
motor tasks. 

RESULTS

DISCUSSION

The results suggest that persons with severe UE motor 
impairment are unable to execute a motor program 
without substantial sensory feedback. The reliance on 
sensory feedback lessens with stroke recovery.

Implications:
The location of peak velocity in the velocity profile of 
reaching is an important indicator of the level of UE 
motor impairment after stroke. 

Treatments/rehabilitation designed to train the 
feedforward mechanism can lead to more normal 
movement patterns.
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Does Stroke Severity Influence Sensory Feedback Needed for Reaching?

Impairment 
Category

Median PPV 
(%) Minimum

Maximu
m Range

Severe (n=16) 0.37 0.07 0.62 0.55

Moderate (n=24) 0.41 0.16 0.78 0.61

Mild (n=11) 0.48 0.22 0.82 0.6

None / Control 
(n=15) 0.54 0.33 0.65 0.32

Impairment 
Category

Median TPPV 
(secs)

Minimu
m

Maximu
m Range

Severe (n=16) 0.65 0.22 3.29 3.08

Moderate (n=24) 0.73 0.16 2.4 2.24

Mild (n=11) 0.4 0.2 0.86 0.66

None / Control 
(n=15) 0.25 0.12 0.62 0.5
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