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If	you	are	viewing	this	course	as	a	recorded	course	
a9er	the	live	webinar,	you	can	use	the	scroll	bar	at	
the	bo=om	of	the	player	window	to	pause	and	

navigate	the	course. 

This	handout	is	for	reference	only.	It	may	not	include	
content	idenBcal	to	the	powerpoint.		

Any	links	included	in	the	handout	are	current	at	the	
Bme	of	the	live	webinar,	but	are	subject	to	change	

and	may	not	be	current	at	a	later	date.	
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Evalua&ng Motor Recovery a2er Stroke: 
Applica&on of the Fugl-Meyer 

Assessment for the Upper Extremity


Lisa	Jucke=,	MOT,	OTR/L,	CHT	

Objec&ves


1)	IdenBfy	when	to	uBlize	valid,	reliable	outcome	measures	with	the	
post-stroke	populaBon	
	
2)	Administer	the	upper	extremity	porBon	of	the	Fugl-Meyer	
Assessment	in	various	adult	rehabilitaBon	seSngs	
	
3)	Interpret	and	document	the	Fugl-Meyer	scoring	system	for	the	post-
stroke	upper	extremity	
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Background 




•  The	Fugl-Meyer	Assessment	(FMA)	was	originally	developed	in	1975	
•  Total	of	226	points	assessing	joint	moBon	and	pain,	balance,	
sensaBon,	upper	extremity	motor	funcBon,	and	lower	extremity	
motor	funcBon	
•  The	upper	extremity	motor	funcBon	secBon	=	66	points	max.		

• Developed	to	quanBfy	motor	recovery	

Background 



•  Stroke	impacts	~795,000	people	each	year	
•  Fi9h	leading	cause	of	death	in	the	United	States	
• Hemiparesis	is	the	most	common	deficit	following	stroke	
•  Affects	70%-80%	of	stroke	survivors	

• Recovery	of	motor	funcBon	follows	a	predictable	pa=ern	
• Motor	funcBon	returns	a9er	in	sequence	a9er	flaccid	paralysis	
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Upper Extremity Recovery


Reflexes	return 		

Tone	and	spasBcity	develop	

Flexor	and	extensor	synergy	emerge	with	voluntary	movement	

Voluntary	movement	is	no	longer	influenced	by	synergy	

Normal	movement	may	return	

Development of the Fugl-Meyer Assessment


• QuanBfiable	method	of	measuring	upper	extremity	motor	funcBon	
• Considered	to	be	a	“gold	standard”	outcome	measure	
•  Commonly	used	in	research/clinical	trials	

•  Fugl-Meyer	Assessment	(FMA)	psychometrics	
•  Excellent	interrater	reliability	(r	=	0.98-0.995)	
•  Excellent	construct	validity	(r	=	0.75)	for	chronic	stroke	

• Major	benefit	to	using	the	FMA	in	clinical	pracBce	to	quanBfy	motor	
funcBon	and	progress	
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Appropriate Pa&ents: Clinical Perspec&ve


• CogniBve	capability	of	following	1-2	step	direcBons	
• Adequate	visual	funcBon	
• Upper	extremity	movement	has	emerged	
• Postural	control	in	chair	
	

Administering the FMA


Items	Needed:	
FMA	scoring	form	

Chair	without	arm	rests	
Reflex	hammer	
6-ounce	can	

Pencil	
Piece	of	paper	or	index	card	

Tennis	ball	
Stopwatch	
Blindfold	
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Administering the FMA


• Pt	is	posiBoned	seated	upright	in	a	chair	without	armrests	
•  Examiner	sits	across	from	paBent	

•  Explain	the	purpose	of	the	FMA	
•  For	each	item,	FIRST	demonstrate	the	moBon	and	have	the	paBent	
perform	the	same	moBon	with	his/her	UNAFFECTED	SIDE	
•  Demonstrate	using	a	“mirror	image”	technique	

• Have	the	paBent	then	complete	the	moBon	with	his/her	AFFECTED	
SIDE	
•  Score	the	movement	of	ONLY	the	affected	side	by	comparing	the	
affected	and	unaffected	side	

Scoring the FMA


•  The	first	item	(Reflexes)	is	the	only	binary	item	of	the	FMA	
• All	other	items	are	scored	with	a	0,	1,	or	2	

0	=	cannot	perform	or	cannot	achieve	the	starBng	posiBon	
1	=	can	perform	parBally	
2	=	can	perform	fully	

•  	Compare	motor	funcBon	to	paBent’s	unaffected	side	
• When	in	doubt,	go	with	your	first	insBnct	
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Review	of	FMA	items	

Reflexes


Thumb	on	biceps	tendon	
Middle	finger	on	triceps	tendon	
	
	
0	=	Unable	to	elicit		
2	=	Able	to	elicit	
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Dynamic Movement within Flexor Synergy


Scapular	retracBon	
Scapular	elevaBon	

Humeral	abducBon	
Humeral	ER	

Elbow	flexion	

Forearm	supinaBon	
	

0	=	Unable	
1	=	ParBal	

2	=	Full	
*Dorsum	of	hand	should	ulBmately	

face	the	examiner	

	
	

Dynamic Movement within Extensor Synergy


Humeral	adducBon/IR	
Elbow	extension	
Forearm	pronaBon	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
*Have	paBent	start	in	the	flexor	synergy	posiBon;	you	
can	help	posiBon	the	paBent	in	this	starBng	posiBon,	
if	needed.	
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Movement Mixing Flexion and Extension 
Synergies

Hand	to	lumbar	spine	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
*Wrist	crease	must	cross	the	ASIS	
plane	for	paBent	to	score	a	1.	
	
	

Movement Mixing Flexion and Extension 
Synergies

Shoulder	to	90	degrees	flexion	with		
elbow	at	0	degrees	and	forearm	in	neutral	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
*Elbow	must	be	maintained	in	FULL		
extension	
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Movement Mixing Flexion and Extension 
Synergies

PronaBon/supinaBon	with	elbow		
at	90	degrees	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
*Must	demonstrate	parBal	supinaBon		
AND	parBal	pronaBon	for	a	score	of	a	
1.	
	
	

Movements with LiMle or No Synergy 
Dependence

	Humeral	abducBon	to	90	degrees	
	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
*PaBent	must	maintain	full	elbow	extension	
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Movements with LiMle or No Synergy 
Dependence

Humeral	flexion	from	90	degrees		
to	180	degrees	with	elbow	at	0		
degrees	and	forearm	in	neutral	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
*Pt	starts	in	90	degrees	of	shoulder	flexion	with	elbow	
extended		
	
	
	

Movements with LiMle or No Synergy 
Dependence

Forearm	pronaBon/supinaBon	with		
elbow	at	0	degrees	and	shoulder		
between	30	degrees	and	90	degrees		
of	flexion	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
*Must	demonstrate	parBal	supinaBon		
AND	parBal	pronaBon	for	a	score	of	a	
1.	
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Normal Reflex Ac&vity


Note:	ONLY	to	be	completed	if	paBent	scores	a	total	of	6	points	in	the	
“Movements	with	Li=le	or	No	Synergy	Dependence”	secBon	

0 = Two of the reflexes are markedly 
hyperactive 

1 = One reflex is hyperactive OR two
are lively 

2 = One reflex is lively and none are
Hyperactive 

•  Lively = Greater response than unaffected reflexes
•  Hyperactive= Strong muscle contraction or sustained clonus. 

	

Wrist Stability and Mobility


Wrist	stability	with	wrist	in	15	degrees		
extension	and	elbow	at	90	degrees	

	
0	=	Unable	to	achieve	15	degrees	wrist	extension	

1	=	Can	achieve	at	least	15	degrees	extension	

2	=	Can	achieve	at	least	15	degrees	extension	and		
maintain	posiBon	against	resistance		

	
*Note:	Amount	of	resistance	applied	=	the	weight	

of	the	examiner’s	hand.	
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Wrist Stability and Mobility


Wrist	mobility	with	the	elbow	at		
90	degrees	
0	=	Unable	to	perform	wrist	moBon	
1	=	ParBally	completes	wrist	flexion	and	
extension		
2	=	Full	wrist	flexion	and	extension		
	
*Must	demonstrate	parBal	wrist	flexion	AND	
extension	to	score	a	1.	

	
	

Wrist Stability and Mobility


Wrist	stability	with	wrist	in	15		
degrees	extension	and	elbow	at	0	

	degrees	with	shoulder	between		
30-90	degrees	of	flexion		

	

0	=	Unable	to	achieve	15	degrees	wrist	extension	
1	=	Can	achieve	at	least	15	degrees	extension	

2	=	Can	achieve	at	least	15	degrees	extension		

and	maintain	posiBon	against	resistance		
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Wrist Stability and Mobility


Wrist	mobility	with	the	elbow	at	0		
degrees	and	shoulder	between		
30-90	degrees	of	flexion	
	
0	=	Unable	to	perform	wrist	moBon	
1	=	ParBally	completes	wrist	flexion	and	
extension		
2	=	Full	wrist	flexion	and	extension		

	
	
	

Wrist Stability and Mobility


CircumducBon	of	the	wrist	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
	
	
*PaBent	can	lean	forward	to	rest	forearm	on	thigh	
for	this	item	
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Hand


Mass	flexion	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
	
	
	
*Look	for	complete	flexion	of	DIPs	

Hand


Mass	extension	
	
0	=	Unable	
1	=	ParBal	
2	=	Full	
	
*Compare	to	unaffected	side	
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Hand


Grasp	A:	Hook	grasp	
	
0	=	Unable	to	achieve	posiBon	
1	=	Can	achieve	posiBon	but		
not	against	resistance	
2	=	Can	achieve	posiBon	against		
resistance	
	
*MCPs	of	digits	2-5	maintain	extension	while	IPs	flex	
	
	

Hand


Grasp	B:	Thumb	adducBon	
(with	paper)	

	
0	=	Unable	to	achieve	posiBon	

1	=	Can	achieve	posiBon	and	hold	paper		

but	not	against	slight	pull	
2	=	Can	achieve	posiBon	and	hold	paper	

against	slight	pull	
	

*Watch	for	flexion	of	digits	2-5	
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Hand


Grasp	C:	1st	and	2nd	digit	pulpa		
approximaBon	(with	pencil)	

	
	

0	=	Unable	to	achieve	posiBon	

1	=	Can	maintain	grasp	on	pencil	but	not	against		
resistance	

2	=	Can	maintain	grasp	with	resistance	

	
	

Hand


Grasp	D:	1st	and	2nd	digit	cylindrical		
(with	can)	

	
	

0	=	Unable	to	maintain	posiBon	

1	=	Can	maintain	grasp	on	can	but	not	against		
resistance	

2	=	Can	maintain	grasp	on	can	against	resistance		
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Hand


Grasp	E:	Spherical	(with	tennis	ball)	
DIPs	of	all	digits	must	make	contact	with	ball	

	
	

0	=	Unable	to	achieve	posiBon	

1	=	Can	maintain	grasp	on	ball	but	not	against	resistance	
2	=	Can	maintain	grasp	on	ball	against	resistance	

	
	

Coordina&on/Speed

Tremor:	
0	=	Marked	tremor	(>2cm	margin)	
1	=	Slight	tremor	(<2cm	margin)	
2	=	No	tremor	
Dysmetria:	
0	=	Pronounced	dysmetria	(>2cm	margin)	
1	=	Slight	dysmetria	(<2cm	margin)	
2	=	No	dysmetria	
Speed:	
0	=	6.0+	seconds	slower	than	the	unaffected	side	
1	=	Between	2	and	5.99	seconds	slower	
2	=	Less	than	2	seconds	slower	
	
Note:	PaBent	should	be	blindfolded!	
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Limita&ons


• May	be	challenging	to	administer	with	paBents	who	have	cogniBve	
deficits	
•  Scoring	system	could	be	more	robust	
• Has	a	ceiling	effect	
•  May	not	capture	improvement	in	paBents	with	higher	level	hand	funcBon	

• Does	not	include	items	related	to	higher	level	coordinaBon:	dexterity,	
finger	isolaBon,	manipulaBon,	etc.	

Conclusion


•  The	FMA	is	a	valid	and	reliable	outcome	measure	for	evaluaBng	
upper	extremity	motor	funcBon	a9er	stroke	
• Gold	standard	assessment	in	clinical	trials	
• Highly	recommended	for	use	in	various	clinical	seSngs	(inpaBent	
rehab,	outpaBent	rehab,	acute	care)	
• Results	from	the	FMA	can	capture	paBent	progress	
•  ImplicaBons	for	reimbursement	

	
*Special	thank	you	to	Shannon	Caldwell,	Laura	Fish,	Madi	Sternberg,	and	Dr.	Stephen	Page	
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Q&A


	
	

Feel	free	to	email	me	with	addiBonal	quesBons,	comments,	or	
concerns:	

	

lisa.jucke=@osumc.edu	
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