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Additional file 1 

Table 1: Fugl-Meyer assessment scale 

Scoring Item 

0 1 2 

Lower Extremity    

I. Reflex activity No reflex activity can 

be elicited; 

 

 Reflex activity can be elicited. Items to 

be scored are Achilles and patellar re-

flexes. 

IIA. Flexor synergy Cannot be performed 

at all 

Partial motion Full motion Items to be scored are: Hip 

flexion, knee flexion, ankle dorsiflexion. 

IIB. Extensor synergy No motion Partial motion Full motion 

III. Movement combining 

synergies (in sitting) 

   

Knee flexion beyond 90°:  No active motion From slightly extended 

position, knee can be 

flexed but not beyond 

90° or hip flexes while 

attempting to flex knee 

Knee flexion beyond 90° 

Ankle Dorsiflexion  

 

No active motion Incomplete active flex-

ion (heel must remain 

on floor with medial and 

lateral borders of the 

forefoot clearing the 

floor during dorsiflexion)

Normal dorsiflexion (full within available 

ROM, heel remains on the floor) 

IV. Movement out of syn-

ergy (Standing, hip at 0 

degrees)  

Knee cannot flex 

without hip flexion  

Knee flexion begins 

without hip flexion but 

does not reach to 90° or 

hip begins to flex in 

later phase of motion 

Knee flexion beyond 90° (Knee flexion 

beyond 90 degrees with hip maintained 

in extension) 

IV. Movement out of syn-

ergy (Standing, hip at 0 

degrees)  

No active motion  Partial motion (less than 

full available range with 

knee extended; heel 

must remain on floor 

with medial and lateral 

borders of the forefoot 

clearing the floor during 

dorsiflexion, or hip 

and/or knee flexes dur-

ing motion while at-

tempting dorsiflexion) 

Full motion (within available dorsiflexion 

range with knee extended and heel on 

the floor) 

V. Normal Reflexes (sit-

ting)  

At least 2 of the 3 

phasic reflexes are 

markedly hyperactive 

One reflex is markedly 

hyperactive or at least 2 

reflexes are lively 

No more than one reflex is lively and 

none are hyperactive 

VI. Coordination/speed - 

Sitting: Heel to opposite 

knee repetitions in rapid 

succession 

   

Scoring Tremor Marked tremor Slight tremor No tremor 

Scoring Dysmetria Pronounced or un-

systematic dysmetria

Slight or systematic 

dysmetria 

No dysmetria 

Scoring Speed Activity is more than 

6 seconds longer 

than unaffected leg  

2-5.9 seconds longer 

than unaffected leg 

less than 2 seconds difference 

Upper Extremity     

I. Reflex activity  No reflex activity can 

be elicited  

 Reflex activity can be elicited 

II. Flexor synergy  Cannot be performed 

at all  

Performed partly Performed faultlessly 

III. Extensor synergy  Cannot be performed 

at all  

Performed partly Performed faultlessly 

IV. Movement combining 

synergies  

The patient is asked to 

perform three separate 

movements (4a, 4b, 4c).  

   

Hand to lumbar spine  No specific action is Hand must pass ante- Performed faultlessly (patient clears 



 performed (or patient 

moves but does not 

reach ASIS)  

rior superior iliac spine 

(performed partly) 

ASIS and can extend arm behind back 

towards sacrum; full elbow extension is 

not required to score a 2) 

Shoulder flexion to 90°, el-

bow at 0° 

Arm is immediately 

abducted, or elbow 

flexes at start of mo-

tion  

Abduction or elbow 

flexion occurs in later 

phase of motion 

Performed faultlessly (patient can flex 

shoulder keeping elbow extended) 

Pronation/supination of fore-

arm, elbow at 90°, shoulder 

at 0° 

Correct position of 

shoulder held in ad-

duction at side of 

body and elbow flex-

ion, and/or pronation 

or supination cannot 

be performed.  

Active pronation or su-

pination can be per-

formed even within a 

limited range of motion, 

with elbow flexed at 90° 

and arm at side. 

Complete pronation and supination with 

with elbow flexed at 90° and arm at side.

V. Movement out of  

synergy  

The patient is asked to 

perform three separate 

movements (5a, 5b, 5c). 

   

Shoulder abduction to 90°, 

elbow at 0°, and forearm 

pronated 

Initial elbow flexion 

occurs, or any devia-

tion from pronated 

forearm occurs  

Motion can be per-

formed partly, or, if dur-

ing motion, elbow is 

flexed, or forearm can-

not be kept in pronation;

Performed faultlessly (patient can fully 

abduct shoulder, keeping forearm pro-

nated with no elbow flexion) 

Shoulder flexion from 

90°-180°, elbow at 0°, and 

forearm in mid-position  

Initial flexion of elbow 

or shoulder abduction 

occurs (arm is imme-

diately abducted, or 

elbow flexes at start 

of motion)  

Elbow flexion or shoul-

der abduction occurs 

during shoulder flexion 

(in later phases of mo-

tion)  

Performed faultlessly (patient can flex 

shoulder above, with forearm in 

mid-position and no elbow flexion)  

Pronation/supination of fore-

arm, elbow at 0°, and shoul-

der at 30°-90° of flexion  

Supination and pro-

nation cannot be 

performed at all, or 

elbow and shoulder 

positions cannot be 

attained  

Elbow and shoulder 

properly positioned and 

supination performed in 

a limited range  

Performed faultlessly (complete prona-

tion and supination with correct positions 

at elbow and shoulder)  

VI. Normal Reflexes  

(sitting)  

At least 2 of the 3 

phasic reflexes are 

markedly hyperactive 

One reflex is markedly 

hyperactive or at least 2 

reflexes are lively 

No more than one reflex is lively, and 

none are hyperactive 

VII. Wrist     

Stability, elbow at 90°, and 

shoulder at 0°  

Patient cannot dorsi-

flex wrist to required 

15°  

Dorsiflexion is accom-

plished, but no resis-

tance is taken 

Position can be maintained with some 

(slight) resistance  

Flexion/extension, elbow at 

90°, and shoulder at 0° 

Volitional movement 

does not occur  

Patient cannot actively 

move through the wrist 

joint throughout the total 

range of motion 

Faultless, smooth movement (repetitive 

through full available ROM) 

Stability, elbow at 0°, and 

shoulder at 30° flexion  

Patient cannot dorsi-

flex wrist to required 

15° 

Dorsiflexion is accom-

plished, but no resis-

tance is taken 

Position can be maintained with some 

(slight) resistance 

Flexion/extension, elbow at 

0°, and shoulder at 30° 

flexion  

Volitional movement 

does not occur  

Patient cannot actively 

move throughout the 

total range of motion; 

Faultlessly, smooth movement (repeti-

tive through full ROM)  

Circumduction Cannot be performed 

(volitional movement 

does not occur)  

Jerky motion or incom-

plete circumduction 

Complete motion with smoothness (per-

forms faultlessly, smooth, repetitive 

movement through full ROM)  

VIII. Hand     

Finger mass flexion No flexion occurs Some flexion, but not 

full motion 

Completed active flexion (compared to 

unaffected hand)  

Finger mass extension No extension occurs Patient can release an 

active mass flexion 

grasp 

Full active extension (compared to un-

affected side) 

Grasp I Required position 

cannot be attained 

Grasp is weak  Grasp can be maintained against rela-

tively great resistance  

Grasp II Function cannot be 

performed 

Scrap of paper inter-

posed between the 

thumb and index finger 

Paper is held firmly against a tug  



can be kept in place, but 

not against a slight tug 

Grasp III Function cannot be 

performed 

A pencil interposed be-

tween the thumb pad 

and the pad of the index 

finger can be kept in 

place, but not against a 

slight tug 

Pencil is held firmly against a tug  

Grasp IV  Function cannot be 

performed 

A can interposed be-

tween the thumb and 

index finger can be kept 

in place, but not against 

a slight tug 

Can is held firmly against a tug  

Grasp V Function cannot be 

performed 

A tennis ball can be kept 

in place with a spherical 

grasp, but not against a 

slight tug 

Tennis ball is held firmly against a tug  

IX. Coordination and 

speed - Sitting: Finger to 

nose (5 repetitions in 

rapid succession)  

   

Scoring Tremor Marked tremor Slight tremor No tremor 

Scoring Dysmetria Pronounced or un-

systematic dysmetria

Slight or systematic 

dysmetria 

No dysmetria 

Scoring Speed Activity is more than 

6 seconds longer 

than unaffected hand

(2-5.9) seconds longer 

than unaffected side 

less than 2 seconds difference  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


