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Measurement of Motor Recovery After Stroke

Outcome Assessment and Sample Size Requirements

Pamela W. Duncan, PhD, PT; Larry B. Goldstein, MD; David Matchar, MD;
George W. Divine, PhD; and John Feussner, MD

Background and Purpose: The purpose of this study was to analyze recovery of motor function in a cohort
of patients presenting with an acute occlusion in the carotid distribution. Analysis of recovery patterns is
important for estimating patient care needs, establishing therapeutic plans, and estimating sample sizes
for clinical intervention trials.

Methods: We prospectively measured the motor deficits of 104 stroke patients over a 6-month period to
identify earliest measures that would predict subsequent motor recovery. Motor function was measured
with the Fugl-Meyer Assessment. Fifty-four patients were randomly assigned to a training set for model
development; 50 patients were assigned to a test set for model validation. In a second analysis, patients
were stratified on basis of time and stroke severity. The sample size required to detect a 50% improvement
in residual motor function was calculated for each level of impairment and at three points in time,

Results: At baseline the initial Fugl-Meyer motor scores accounted for only half the variance in 6-month
motor function (r*=0.53, p <0.001). After 5 days, both the 5-day motor and sensory scores explained 74%
of the variance (p<0.001). After 30 days, the 30-day meotor score explained 86% of the variance
(p<0.001). Application of these best models to the test set confirmed the results obtained with the training
set. Sample-size calculations revealed that as severity and time since stroke increased, sample sizes
required to detect a 50% improvement in residual motor deficits decreased.

Conclusions: Most of the variability in motor recovery can be explained by 30 days after stroke. These
findings have important implications for clinical practice and research. (Stroke 1992;23:1084-1089)
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TABLE 2. “Best” Models for Prediction of Motor Function 6
Months After Hemispheric Ischemic Stroke

r* (n) > 180H®DFugl-
or st D Meyer& il d3

Baseline after stroke after stroke

(motor (motor and (motor
Model score only) SENsSOry SCOTes) score only) 03(15 E a)mOto r’
Training set 53.2 (54) 74.2 (52) 86.2 (53) SENnsory score.
Test set 42.4 (50) 71.2 (49) 88.6 (48) 30 E dDFu g |-

Amount of variance (r?) in motor scores 6 months after stroke
accounted for in each model is given. Best model at each time Meye ra)mOtor
point in training set was confirmed in test set. Measurements for SC Oret‘\ E %
o

three patients were not available at 5 and 30 days.
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FIGURE 1. Graph showing recovery of motor function after
stroke based on Fugl-Meyer motor scores. Patients are strati-
fied into groups based on the initial severity of motor deficit
measured with Fugl-Meyer Assessment (see text). Regardless
of initial severity of stroke, the most dramatic recovery occurs
within the first 30 days. Moderate and most severe stroke
patients continue to experience some recovery for 90 days.
Graph represents mean Fugl-Meyer scores.
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FIGURE 2. Graph showing recovery of activities of daily
living (ADL) after stroke. Patients are stratified into groups
based on initial severity of motor deficit measured with
Fugl-Meyer Assessment (see text). The patterns of recovery of
ADL parallel motor recovery patterns measured with Fugl-
Meyer Assessment. Graph represents mean ADL scores by
Barthel Index.
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TasLE 3. Functional Outcomes of Patients Stratified by Sever-

ity and Time After Stroke

Barthel Index scores at 6 months

>60 Points 100 Points

Fugl-Meyer motor score % n % n
Baseline status

Severe 66 32 19 32

Moderately severe 92 13 62 13

Moderate 160 22 73 22

Mild 100 37 92 37
5-Day status

Severe 65 31 19 3

Moderately severe 100 5 60 5

Moderate 100 11 64 11

Mild 100 53 89 53
30-Day status

Severe 56 25 8 25

Moderately severe 75 4 25 4

Moderate 100 8 50 8

Mild 100 64 84 64

%, Percent of patients; n, number of patients.
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