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Muscle	testing	scale

The	Oxford	scale	is	commonly	used	to	manually	assess	muscle	strength	–	and	can	help	diagnose	problems	in	which	weakness	plays	a	role.	According	to	the	Oxford	scale,	muscle	strength	is	graded	0	to	5	(0	being	no	muscle	contraction	–>	5	being	movement	through	a	full	range	against	full	resistance).	Knowledge	of	muscle	anatomy	is	vital	so	that	the
joint	can	be	positioned	correctly	and	the	tendon	and	muscle	palpated	so	that	a	judgement	on	how	much	muscle	action	can	be	made.	We	use	Oxford	Muscle	Grading	a	lot	with	patients,	not	only	in	MSK	settings	but	also	with	patients	on	wards	and	rehabilitation	environments.	Both	sides	of	the	body	should	be	tested	to	allow	for	a	comparison	and	it	is
important	you	are	consistent	with	your	testing	(i.e.	when	adding	resistance,	shorter	levers	(such	as	holding	just	below	the	knee	when	testing	quads)	will	produce	higher	scores	than	adding	resistance	with	a	longer	leaver	(such	as	holding	the	ankle	when	testing	quads)	which	will	make	it	much	harder	and	the	patient	is	likely	to	get	a	lower	score.
Grades:	0/5	No	visible	or	palpable	contraction	1/5	Visible/palpable	muscle	contraction	but	no	movement	2/5	Movement	through	full	range	with	gravity	eliminated	(poor	strength)3/5	Movement	through	full	range	against	gravity	only	(fair	strength)4/5	Movement	through	full	range	against	gravity	with	some	resistance	(good	strength)5/5	Movement
through	full	range	against	gravity	with	full	resistance	(normal	strength)	Procedure:	Position	your	patient	so	they	are	comfortable	and	in	a	suitable	position	for	you	to	see	and	test	the	muscle	–	it	is	important	to	note	whether	you	think	your	patient	can	carry	out	the	movement	actively	or	whether	you	want	to	eliminate	gravity	(this	will	also	determine
which	grade	you	will	begin	with)Ask	the	patient	to	carry	out	the	muscle	movement	through	FULL	RANGE	–	we	tend	to	begin	at	grade	3	especially	if	you	know	the	patient	is	likely	to	be	able	to	move	actively	against	gravity,	giving	you	the	opportunity	to	add	resistance	or	to	eliminate	gravity	if	needed	–	at	this	point	you	may	want	to	palpate	the	muscle
for	activity	and	note	any	adaptations	to	the	movementIf	the	patient	can	do	this	proceed	onto	grade	4	–	add	some	resistance	with	a	long	lever	and	see	if	they	are	still	able	to	carry	out	this	movement.	Keep	an	eye	on	what	the	muscle	is	doing	(twitching	etc)	and	also	if	they	are	compensating	in	any	way	(REMEMBER	–	resistance	is	applied	in	the	opposing
direction	to	the	pull	of	the	muscle	fibres	–	i.e.	testing	quads	resistance	should	be	applied	to	the	front	side	of	the	distal	leg,	testing	hamstrings	resistance	should	be	applied	to	the	back	side	of	the	distal	leg)If	a	patient	cannot	carry	out	an	active	movement	against	gravity,	you	now	need	to	think	about	how	to	eliminate/minimise	gravity	assessing	if	they
can	meet	a	grade	2	–	generally	this	is	in	a	transverse	plane	(i.e.	lying	on	your	side	to	test	quads)Repeat	this	three	times	to	get	an	accurate	grade	–	and	compare	both	sidesMake	a	note	of	the	grade	you	are	going	to	give	the	muscle,	as	well	as	the	position	you	had	the	patient	in	as	you	may	want	to	repeat	this	test	in	the	future	Top	tips:	Always	tell	the
patient	what	you	are	going	to	doAlways	test	both	sidesAlways	do	the	movement	through	full	range	–	this	is	different	to	isometric	muscle	testingEnsure	you	know	which	muscles	you	are	testing	–	and	be	aware	that	you	may	need	to	test	more	than	1	muscleRemember	you	can	always	go	back	to	test	muscle	strength	–	its	a	good	starting	point	Muscle
strength	can	also	be	tested	functionally	and	mechanically	–	so	don’t	think	this	is	your	only	option	Covid-19:	the	Road	to	Recovery	Skip	to	content	Trial	ends	in	Survivors	of	acute	respiratory	distress	syndrome	(ARDS)	and	critical	illness	frequently	develop	long-lasting	muscle	weakness.	Manual	muscle	testing	(MMT)	is	a	standardized	clinical
examination	commonly	used	to	measure	strength	of	peripheral	skeletal	muscle	groups.	This	video	demonstrates	MMT	using	the	6-point	Medical	Research	Council	scale.	Survivors	of	acute	respiratory	distress	syndrome	(ARDS)	and	other	causes	of	critical	illness	often	have	generalized	weakness,	reduced	exercise	tolerance,	and	persistent	nerve	and
muscle	impairments	after	hospital	discharge.1-6	Using	an	explicit	protocol	with	a	structured	approach	to	training	and	quality	assurance	of	research	staff,	manual	muscle	testing	(MMT)	is	a	highly	reliable	method	for	assessing	strength,	using	a	standardized	clinical	examination,	for	patients	following	ARDS,	and	can	be	completed	with	mechanically
ventilated	patients	who	can	tolerate	sitting	upright	in	bed	and	are	able	to	follow	two-step	commands.	7,	8	This	video	demonstrates	a	protocol	for	MMT,	which	has	been	taught	to	≥43	research	staff	who	have	performed	>800	assessments	on	>280	ARDS	survivors.	Modifications	for	the	bedridden	patient	are	included.	Each	muscle	is	tested	with	specific
techniques	for	positioning,	stabilization,	resistance,	and	palpation	for	each	score	of	the	6-point	ordinal	Medical	Research	Council	scale.7,9-11	Three	upper	and	three	lower	extremity	muscles	are	graded	in	this	protocol:	shoulder	abduction,	elbow	flexion,	wrist	extension,	hip	flexion,	knee	extension,	and	ankle	dorsiflexion.	These	muscles	were	chosen
based	on	the	standard	approach	for	evaluating	patients	for	ICU-acquired	weakness	used	in	prior	publications.	1,2.	Log	in	or	Start	trial	to	access	full	content.	Learn	more	about	your	institution’s	access	to	JoVE	content	here1.	Introduction	During	manual	muscle	testing	(MMT),	each	muscle	group	is	tested	bilaterally.	For	demonstration	purposes,	only
one	side	is	tested	in	this	video	for	each	of	the	6	muscle	groups.	One	hand	of	the	examiner	applies	resistance	or	palpates	the	muscle	or	tendon	for	contraction	while	the	other	hand	stabilizes	the	extremity	being	tested	to	keep	it	in	the	test	position.	The	test	is	repeated	if	the	patient	does	not	understand	the	instructions	or	is	not	applying	maximum	effort.
2.	Grading	follows	the	Medical	Research	Council	(MRC)	system	(Table	1).1	Figure	1	illustrates	an	algorithm	for	the	MRC	muscle	strength	scoring	system.	If	the	subject	is	missing	a	limb,	has	a	cast,	or	is	unable	to	be	placed	in	the	correct	testing	position,	muscle	strength	is	graded	as	"unable	to	assess".	If	the	patient	has	a	fixed	contracture,	but	can
otherwise	perform	the	test,	the	muscle	is	graded.	Medical	devices,	such	as	catheters	and	drains,	and	mechanical	ventilation	usually	do	not	impede	muscle	testing,	unless	a	joint	is	immobilized	to	ensure	proper	functioning	of	a	device.	Figure	1.	Manual	Muscle	Testing	Algorithm	3.	Procedure	For	each	muscle	tested,	the	examiner	stands	to	the	side
being	tested,	and	the	patient	is	sitting	upright	and	positioned	to	allow	full	movement	of	the	joint	against	gravity.	The	examiner	demonstrates	the	desired	movement	against	gravity.	The	examiner	then	requests	the	patient	to	repeat	the	motion.	If	the	patient	can	move	through	the	desired	range	of	motion	against	gravity,	the	examiner	attempts	to	apply
resistance	in	the	testing	position	while	stating	"Hold	it,	don't	let	me	push	it	down"	or	"Hold	it,	don't	let	me	bend	it"	(Figure	2).	If	the	patient	tolerates	no	resistance,	the	muscle	score	is	Grade	3.	If	the	patient	tolerates	some	resistance,	the	score	is	Grade	4,	and	full	resistance,	Grade	5.	If	the	patient	cannot	move	against	gravity,	the	patient	is
repositioned	to	allow	movement	of	the	extremity	with	gravity	eliminated.	If	supporting	the	limb,	the	examiner	provides	neither	assistance	nor	resistance	to	the	patient's	voluntary	movement.	This	gravity-eliminated	positioning	will	vary	for	each	muscle	tested.	If	the	patient	cannot	complete	at	least	partial	range	of	motion	with	gravity	eliminated,	the
muscle	or	tendon	is	observed	and/or	palpated	for	contraction.	For	a	bedridden	patient	who	cannot	sit	up	in	a	bed	placed	in	the	chair	position	or	on	the	edge	of	the	bed,	alternate	positions	for	testing	the	lower	extremity	are	included	in	this	protocol.	4.	Shoulder	Abduction	Testing	position	-	arm	out	from	the	side	at	shoulder	level.	The	examiner
demonstrates	the	motion,	then	states	"Lift	your	arm	out	to	the	side	to	shoulder	level."	The	hand	giving	resistance	is	contoured	over	the	patient's	arm	just	above	the	elbow.	The	other	hand	stabilizes	the	shoulder	above	the	shoulder	joint.	The	examiner	states	"Hold	it,	don't	let	me	push	it	down."	To	assess	grades	3,	4,	or	5,	please	see	section	3.2	above.	If
weaker	than	Grade	3,	the	patient	lies	supine	with	arms	at	the	side.	The	examiner	supports	the	arm	just	above	the	elbow	and	at	the	wrist	to	assure	that	the	shoulder	does	not	externally	rotate	(turn	outward).	The	patient	attempts	to	move	the	arm	out	to	the	side.	The	examiner	states:	"Try	to	move	your	arm	out	to	the	side".	Grade	2	is	assigned	if	the
patient	moves	with	gravity	eliminated.	If	weaker	than	Grade	2,	the	examiner	states	"	Try	to	move	your	arm	out	to	the	side	"	and	palpates	the	middle	deltoid	muscle,	as	demonstrated,	for	contraction,	and	scores	as	Grade	1	or	0	as	previously	defined.	Shoulder	MMT	can	be	performed	with	central	venous	catheters	(e.g.,	subclavian	and	jugular)	in	place,
including	those	used	for	dialysis.	(Figure	2)	The	remaining	assessments	will	be	completed	similarly	to	above	using	specific	test	positions	for	the	patient	and	examiner,	and	specific	instructions	for	the	patient's	movement.	5.	Elbow	Flexion	Test	position	-	forearm	supinated	and	flexed	slightly	more	than	90	degrees.	Verbal	instructions:	"Bend	your	elbow
slightly	more	than	90	degrees".	The	hand	giving	resistance	is	contoured	over	the	flexor	surface	of	the	forearm	proximal	to	the	wrist.	The	examiner's	other	hand	applies	counterforce	by	cupping	the	palm	over	the	anterior	superior	aspect	of	the	shoulder.	The	examiner	then	states:	"Hold	it.	Don't	let	me	push	it	down"	and	scores	Grades	3,	4,	or	5	as
previously	described.	If	weaker	than	Grade	3,	the	shoulder	is	abducted	to	90	degrees.	The	examiner	supports	the	arm	under	the	elbow	and,	if	necessary,	the	wrist	as	well.	The	forearm	is	turned	with	the	thumb	facing	the	ceiling.	With	the	elbow	extended,	the	patient	attempts	to	flex	the	elbow.	The	examiner	states:	"Try	to	bend	your	elbow."	Grade	2	is
assigned	if	the	patient	can	flex	the	elbow.	If	weaker	than	Grade	2,	the	forearm	is	supinated	and	positioned	at	the	side	in	approximately	45	degrees	of	elbow	flexion.	The	examiner	states	"Try	to	bend	your	elbow",	palpates	the	biceps	tendon	and	scores	as	either	Grade	1	or	0.	6.	Wrist	Extension	Test	position	-	arm	at	the	side,	elbow	flexed	to	90	degrees
with	the	forearm	pronated	and	the	wrist	fully	extended.	Verbal	instructions:	"Bend	your	wrist	up	as	far	as	possible."	The	examiner's	hand	giving	resistance	is	placed	over	the	back	of	the	patient's	hand	just	distal	to	the	wrist.	The	examiner's	other	hand	supports	the	patient's	forearm.	The	examiner	then	states:	"Hold	it.	Don't	let	me	push	it	down"	and
scores	Grades	3,	4	or	5.	If	weaker	than	Grade	3,	the	elbow	is	flexed	to	90	degrees	and	forearm	turned	with	thumb	facing	the	ceiling.	The	forearm	and	wrist	are	supported	by	the	examiner.	The	examiner	states:	"Bend	your	hand	toward	me".	Grade	2	is	assigned	if	the	patient	can	extend	the	wrist.	If	weaker	than	Grade	2,	the	examiner	states	"Bend	your
wrist	toward	me"	and	palpates	the	two	extensor	tendons,	one	on	each	side	of	the	wrist,	as	demonstrated,	and	scores	as	Grade	1	or	0.	The	examiner	is	careful	not	to	palpate	the	tendons	in	the	middle	of	the	wrist.	This	test	is	not	performed	if	there	is	an	ipsilateral	radial	arterial	catheter	in	place.	7.	Hip	Flexion	Test	position	-	sitting	with	the	hip	fully
flexed	and	knee	bent.	The	patient	may	place	their	hands	on	the	bed	or	table	for	stability.	Verbal	instructions:	"Raise	your	knee	up	as	high	as	it	will	go."	The	examiner's	hand	giving	resistance	is	placed	on	top	of	the	thigh	just	proximal	to	the	knee.	The	other	hand	provides	stability	at	the	side	of	the	hip.	The	examiner	then	states:	"Hold	it.	Don't	let	me
push	it	down"	and	scores	Grades	3,	4	or	5.	If	weaker	than	Grade	3,	the	patient	lays	down	on	the	side	not	being	tested.	For	example,	the	patient	lays	on	the	right	side	to	test	the	left	hip.	The	examiner	stands	behind	the	patient	with	one	arm	cradling	the	leg	being	tested	with	the	hand	supporting	under	the	knee.	The	opposite	hand	maintains	alignment	of
the	trunk	at	the	hip.	The	examiner	states:"Bring	your	knee	toward	your	chest."	Grade	2	is	assigned	if	the	patient	can	flex	the	hip.	If	weaker	than	Grade	2,	the	patient	is	supine.	The	examiner	asks,	"May	I	touch	your	leg	here?"	(pointing	to	the	inner	aspect	of	the	hip	joint).	With	the	patient's	permission,	the	examiner	states	"Bend	your	hip"	and	palpates
the	iliopsoas	tendon,	as	demonstrated,	and	scores	as	Grade	1	or	0.	In	a	bedridden	patient,	grades	5,	4,	and	3	are	tested	with	the	bed	in	the	chair	position,	or	the	head	of	the	bed	elevated	as	far	as	possible.	Pillows	are	placed	under	the	knee	to	flex	the	hip	to	90	degrees.	The	examiner	assures	that	the	foot	is	lifted	off	the	bed	when	asking	the	patient	to
raise	the	knee	off	the	bed.	Grades	2	and	1	are	scored	as	previously	described.	This	test	can	be	performed	in	patients	with	intact	and	well	secured	femoral	intravascular	catheters.	8.	Knee	Extension	Test	position	-	sitting	upright	with	the	knee	fully	extended	to	0	degrees.	Avoid	knee	hyperextension.	Verbal	instructions;	"Straighten	your	knee".	The	hand
giving	resistance	is	contoured	on	top	of	the	leg	just	proximal	to	the	ankle.	The	other	hand	is	placed	under	the	thigh	above	the	knee.	The	examiner	then	states	"Hold	it.	Don't	let	me	bend	it"	and	scores	Grades	3,	4	or	5.	If	weaker	than	Grade	3,	the	patient	lays	on	the	non-testing	side.	The	examiner	stands	behind	the	patient	at	knee	level.	The	leg	not
being	tested	may	be	flexed	for	stability.	One	arm	cradles	the	leg	being	tested	around	the	thigh	with	the	hand	supporting	the	underside	of	the	knee.	The	other	hand	holds	the	leg	just	above	the	ankle.	The	examiner	states:	"Straighten	your	knee."	Grade	2	is	assigned	if	the	patient	can	extend	the	knee	(Figure	3).	If	weaker	than	Grade	2,	the	patient	is
supine	and	the	examiner	states:"Push	the	back	of	your	knee	down"	or	"Tighten	your	knee	cap"	and	palpates	the	quadriceps	tendon,	and	scores	as	Grade	1	or	0.	For	the	bedridden	patient,	in	scoring	Grades	3,	4,and	5,	the	patient	is	positioned	in	the	same	manner	as	for	hip	flexion	and	graded	as	described	above	for	knee	extension	(Figure	4).	9.	Ankle
Dorsiflexion	Test	position	-	sitting,	with	the	heel	on	floor,	foot	in	full	dorsiflexion,	and	shoes	and	socks	removed.	Verbal	instructions:	"Bend	your	foot	up	as	far	as	possible."	The	toes	are	relaxed	during	the	test.	The	hand	giving	resistance	is	cupped	over	the	top	of	the	foot	proximal	to	the	toes.	The	other	hand	is	contoured	around	the	front	of	the	leg	just
proximal	to	the	ankle.	The	examiner	then	states	"Hold	it,	don't	let	me	push	it	down"	and	scores	Grade	3,	4	or	5.	If	weaker	than	Grade	3,	but	there	is	partial	range	of	motion	against	gravity,	assign	Grade	2.	If	weaker	than	Grade	2,	palpate	the	tibialis	anterior	tendon,	and	score	as	Grade	1or	0.	The	bedridden	patient	is	tested	supine,	with	the	leg
extended	and	a	pillow	placed	under	the	knee.	This	test	can	usually	be	applied	with	an	intact	and	secured	pedal	intravascular	catheter.	Be	careful	not	to	dislodge	the	catheter.	10.	Representative	Results:	MMT	using	this	protocol	has	excellent	inter-rater	reliability	when	applied	with	both	ARDS	survivors	and	simulated	patents.	Quality	assurance	of	19
trainees	examining	12	muscle	groups	demonstrated	an	intraclass	correlation	coefficient	(95%	confidence	interval	[CI])	of	0.99	(0.97-1.00).8	Agreement	(kappa;	95%	CI)	for	detecting	clinically	significant	weakness	(i.e.,	composite	MRC	score
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