
Supplementary File S1. Scales used for assessment of 

muscle strength, motor selectivity and spasticity scores 

 

Muscle strength, selectivity and spasticity were evaluated for 16 muscle groups and individual muscles. 

Muscle strength was evaluated with the Medical Research Council scale (MRC), a six-point ordinal 

scale from 0 to 5 in which 0 indicates no muscle contraction and 5 indicates normal strength. A 

composite strength score was defined as the sum of the muscle weakness scores (total score: 0–80). 

Muscle selectivity was evaluated with the Selective Motor Control (SMC) scale, a five-point ordinal 

scale from 0 to 2, rated in increments of 0.5, in which a score of 2 corresponded to normal selectivity. 

A composite selectivity score was defined as the sum of the muscle selectivity scores (total score: 0–

32). Muscle spasticity was evaluated with the Modified Ashworth Scale (MAS), a six-point ordinal 

scale, rated from 0 to 4 (possible scores: 0,1,1+,2,3 and 4). A score of 0 corresponds to normal muscle 

tone, whereas a score of 4 corresponds to no possible movement due to rigidity. A composite spasticity 

score, rated from 0 to 5, was defined as the sum of the MAS scores for each child (total score: 0–80 [16 

muscles × 5 levels]). 

 

Medical Research Council (MRC) Scale for Muscle Strength 1 

0 = No movement;  

1 = Only a trace or flicker of movement is seen or felt, or fasciculations are observed; 

2 = Muscle can only move if resistance of gravity is removed; 

3 = Strength further reduced such that joint can be moved only against gravity with examiner's 

resistance completely removed; 

4 = Strength reduced, but contraction can still move joint against resistance;  

5 = Muscle contracts against full resistance 

 

Selective Motor Control (SMC) scale 

0 = unable, minimal contraction 

0,5 = contraction and minimal movements and/or a lot of co-contractions 

1 = impaired MSC, dissociated control, limited movement, possible co-contractions 

1,5 = MSC correct but lack of fluidity or limitation in movement (co-contractions) 

2 = normal MSC, contraction and appropriate muscles  

 

Modified Ashworth Scale (MAS) 2 

0: No increase in muscle tone 

1: Slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the end of 

the range of motion when the affected part(s) is moved in flexion or extension 

1+: Slight increase in muscle tone, manifested by a catch, followed by minimal resistance throughout the 

remainder (less than half) of the ROM 

2: More marked increase in muscle tone through most of the ROM, but affected part(s) easily moved 

3: Considerable increase in muscle tone, passive movement difficult 

4: Affected part(s) rigid in flexion or extension 
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