
Interchangeability	of	AMT4	and	AMTS	in	a	hip	fracture	population	
	
The	Nottingham	Hip	Fracture	Score	[1]	has	been	widely	validated	as	a	tool	for	prediction	of	

outcomes	following	hip	fracture.	Since	its	inception,	it	has	used	the	Abbreviated	Mental	Test	

Score	(AMTS)	of	<7/10	[2]	as	a	surrogate	for	acute	(delirium)	or	chronic	(dementia)	cognitive	

impairment.	More	recently,	the	4AT	has	been	developed	as	an	accurate	screening	tool	for	

delirium	[3].	This	uses	a	4-question	subset	of	the	full	AMTS	(AMT4)	as	one	of	its	domains.	

The	4AT	is	a	mandated	component	of	the	Best	Practice	Tariff	for	hip	fracture	care	in	

England,	and	is	recommended	as	a	tool	for	identifying	probable	delirium	in	the	emergency	

department	[4].		

	

As	part	of	a	local	quality	improvement	project	we	wished	to	investigate	the	possibility	of	

interchanging	the	AMTS	component	of	the	Nottingham	Hip	Fracture	Score	with	the	AMT4.	

This	would	have	the	advantage	of	matching	practice	to	national	guidance	and	reducing	the	

assessment	burden	for	patients	and	admitting	staff.	We	also	wished	to	investigate	whether	

admission	AMT4	would	serve	as	a	useful	predictor	of	postoperative	positive	AMT4	scores.	

		

Previous	work	has	suggested	adequate	interchangeability	[5],	but	in	outpatient	and	

community	cohorts	rather	than	the	acute	setting.	These	studies	also	used	an	AMTS	of	<8/10	

as	a	threshold	for	cognitive	impairment	rather	than	<7/10	as	originally	described	by	

Hodkinson	et	al.	[2]	and	as	used	in	the	Nottingham	Hip	Fracture	Score.	Studies	which	have	

evaluated	the	use	of	the	AMT4	in	hospital	inpatient	cohorts	have	not	directly	assessed	

interchangeability	with	the	AMTS	[6].		

	

Following	local	approval	(NUH	registration	number	19-287Q),	we	extracted	data	on	

admission	AMTS	and	postoperative	AMT4	on	a	consecutive	series	of	200	patients	admitted	

with	hip	fracture	through	our	emergency	department	from	January	to	March	2019.		

	

The	relationship	between	AMTS	and	AMT4	is	shown	in	Figure	1.	Admission	AMT4	is	a	

reasonable	alternative	to	the	full	AMTS	in	patients	admitted	following	hip	fracture.	Both	are	

acting	as	pragmatic	surrogates	for	fuller	assessment	of	cognition	so	perfect	correlation	is	

not	to	be	expected.		



	

The	positive	predictive	value	(PPV)	and	negative	predictive	value	(NPV)	of	0.82	and	0.98,	

respectively,	are	comparable	to	the	PPV	and	NPV	reported	by	Swain	et	al.	[5]	in	an	

outpatient	population	using	an	AMTS	threshold	for	cognitive	impairment	of	<8/10	(0.84	and	

0.96,	respectively).	Using	the	original	Swain	et	al.	data	we	calculated	a	PPV	of	0.63	and	a	

NPV	of	0.98	if	an	AMTS	threshold	of	<7/10	is	used,	suggesting	that	the	AMT4	in	fact	

performs	better	as	a	substitute	for	the	AMTS	when	used	in	an	acute	hip	fracture	population.	

	

The	predictive	value	of	a	positive	admission	AMT4	for	a	positive	postoperative	AMT4	is	0.72.	

As	illustrated	in	Figure	2	there	is	frequently	a	change	in	a	patient’s	AMT4	peri-operatively.	

This	highlights	the	importance	of	repeat	cognitive	scoring	during	a	patient’s	admission	and	

to	avoid	relying	on	admission	assessment	as	a	continuing	marker	of	the	presence	of	

cognitive	impairment.	
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Table	1:	Accuracy	metrics	for	admission	AMT4	as	a	predictor	of	admission	AMTS.	Values	

(95%	confidence	intervals)	were	calculated	in	R	[7]	using	the	package	epiR	[8].																																																																					

	

n=200	
Admission		

AMTS<7	(+ve)	

Admission		

AMTS>=7	(-ve)	

Admission		

AMT4<4	(+ve)	
60	 13	

Admission		

AMT4=4	(-ve)	
2	 125	

Positive	predictive	value	=	0.82	(0.71,	0.90)	

Negative	predictive	value	=	0.98	(0.94,	1.00)	

Sensitivity	=	0.97	(0.89,	1.00)	 		

Specificity	=	0.82	(0.71,	0.90)	 		

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



Table	2:	Accuracy	metrics	for	admission	AMT4	as	a	predictor	of	post-op	AMT4.	190/200	

patients	were	included	in	the	analysis	as	10	patients	did	not	have	a	completed	post-

operative	AMT4.	Values	(95%	confidence	intervals)	were	calculated	in	R	[7]	using	the	

package	epiR	[8].			

	

n=190	
Post-op		

AMT4<4	(+ve)	

Post-op		

AMT4=4	(-ve)	

Admission		

AMT4<4	(+ve)	
50	 19	

Admission		

AMT4=4	(-ve)	
8	 132	

Positive	predictive	value	=	0.72	(0.60,	0.83)	

Negative	predictive	value	=	0.93	(0.87.	0.97)	

Sensitivity	=	0.86	(0.75,	0.94)	 		

Specificity	=	0.86	(0.78,	0.91)	 		

	

	

	 	



Figure	Captions	

	

Figure	1	-	Distribution	of	AMTS	and	AMT4	scores	on	admission.	Horizontal	lines	indicate	the	

median	AMTS	score.	Area	of	marker	is	proportional	to	the	number	of	patients.	

	

Figure	2	–	Alluvial	plot	showing	the	change	in	patients	AMT4	score	between	admission	

scoring	and	post-operative	scoring.	
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Figure	2	
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