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Aims and objectives:	 To	describe	 the	 functional	 trajectories	 of	 older	medical	 inpa-
tients	 and	 to	 identify	 factors	 associated	 with	 overall	 and	 in-	hospital	 functional	
decline.
Background:	Functional	decline	during	a	hospital	stay	is	an	important	clinical	outcome	
because	independence	remains	a	major	determinant	of	older	persons’	quality	of	life	
and	health	care	demands.
Design and methods:	Participants	(n	=	189)	were	admitted	to	the	Acute	Care	Unit	for	
Elders	of	a	Swiss	academic	hospital	and	were	aged	65	years	and	older.	Performance	in	
basic	activities	of	daily	living	at	home	(self-	reported),	at	hospital	admission	(observed)	
and	at	discharge	 (observed)	was	collected.	Differences	 in	 scores	 for	basic	activities	
daily	 living	between	baseline	and	admission,	between	admission	and	discharge,	and	
between	baseline	and	discharge	were	used	to	define	pre-	admission,	 in-	hospital	and	
overall	functional	decline.	Predictors	of	in-	hospital	and	overall	decline	were	identified	
using	bivariate	and	multivariate	logistic	regression	analyses.
Results:	Pre-	admission,	in-	hospital	and	overall	functional	decline	occurred	in	56.1%,	
17.5%	and	43.4%	of	the	participants,	respectively.	In	contrast,	in-	hospital	functional	
improvement	occurred	in	40.2%	of	the	participants.	No	predictors	of	pre-	admission	
decline	were	identified,	whereas	pre-	admission	performance	in	instrumental	activities	
of	 daily	 living	was	 associated	with	 in-	hospital	 decline.	Male	 gender	 and	 in-	hospital	
delirium	were	associated	with	overall	functional	decline.
Conclusions:	Most	older	inpatients	experienced	functional	decline	before	their	hospi-
tal	admission,	but	only	a	minority	experienced	decline	during	their	stay.	Importantly,	
delirium	was	a	strong	predictor	of	overall	functional	decline.
Implications for practice:	 Low	performance	 in	 instrumental	 activities	 of	 daily	 living	
prior	to	admission	and	delirium	occurrence	identified	older	patients	at	higher	risk	for	
in-	hospital	and	overall	functional	decline.	Gerontological	nurses	should	play	a	key	role	
in	identifying	these	patients	to	provide	preventative	interventions	and	recovery	care	
to	preserve	or	restore	their	functional	independence.
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1  | INTRODUCTION AND BACKGROUND

The	global	demographical	transition	presents	multiple	challenges	for	
health	care	systems	as	the	number	of	aged	patients	continues	to	grow.	
For	example,	in	Switzerland,	the	proportion	of	persons	aged	80	years	
and	over	is	expected	to	increase	from	4.8%	in	2010	to	12.3%	in	2060	
(Allen	&	 Lanzieri,	 2011).	 These	 changes	 are	mounting	 pressures	 on	
health	care	systems	in	general,	including	acute	hospitals,	as	increasing	
attention	is	devoted	to	the	preservation	of	functional	independence	
in	older	people	(Brown,	Friedkin,	&	Inouye,	2004;	Covinsky,	Pierluissi,	
&	Johnston,	2011).

Acutely	 ill	 older	 patients	 frequently	 experience	 functional	 decline	
when	 hospitalised,	with	 figures	 ranging	 from	30%	 to	 60%	 in	 previous	
studies	 (Boyd	et	al.,	2008,	2009;	Covinsky	et	al.,	2003;	Creditor,	1993;	
Hoogerduijn,	 Grobbee,	 &	 Schuurmans,	 2014;	 Mudge,	 O’Rourke,	 &	
Denaro,	2010;	Sager	&	Rudberg,	1998;	Sager	et	al.,	1996;	Wakefield	&	
Holman,	2007;	Zisberg	et	al.,	2011).	However,	 these	studies	measured	
functional	change	over	varying	time-	frames	that	ranged	from	before	or	
at	hospital	admission	to	hospital	discharge	or	up	to	3	months	after	dis-
charge.	Only	four	studies	reported	changes	in	basic	activities	of	daily	living	
(BADL)	that	specifically	occurred	during	the	hospital	stay.	In	these	studies,	
functional	decline	between	hospital	admission	and	discharge	occurred	in	
7%	to	17%	of	older	inpatients	(Barnes	et	al.,	2012;	Covinsky	et	al.,	2003;	
Mudge	et	al.,	2010;	Wakefield	&	Holman,	2007).	However,	as	these	stud-
ies	were	conducted	in	countries	with	different	health	care	systems,	gen-
eralisation	is	limited	(Zelada,	Salinas,	&	Baztàn,	2007	[Peru],	Boyd	et	al.,	
2008	[United	States],	Mudge	et	al.,	2010	[Australia],	Huang,	Chang,	Liu,	
Lin,	&	Chen,	2013	[Taiwan]).	A	better	understanding	of	functional	trajec-
tories	in	older	patients	hospitalised	within	a	specific	health	care	system	
is	a	necessary	step	towards	developing	interventions	to	prevent	or	limit	
decline	during	hospitalisation.	Indeed,	several	meta-	analyses	support	the	
role	of	geriatric	acute	care	units	in	preventing	functional	decline	during	
the	hospital	stay	(VanCraen	et	al.,	2009),	decreasing	the	likelihood	of	dis-
charge	to	a	skilled	nursing	facility	(Ellis,	Whitehead,	Robinson,	O’Neill,	&	
Langhorne,	2011;	VanCraen	et	al.,	2009)	and	 improving	 the	probability	
of	living	at	home	6–12	months	after	hospital	discharge	(Ellis	et	al.,	2011).

Systematic	reviews	identified	several	predictors	of	functional	de-
cline	in	hospitalised	older	patients	such	as	age,	cognitive	impairment,	
delirium,	 dependency	 in	 basic	 activities	 of	 daily	 living	 (BADL),	 pre-	
admission	disability	in	instrumental	ADL	(IADL),	depression	and	length	
of	stay	(Hoogerduijn,	Schuurmans,	Duijnstee,	De	Rooij,	&	Grypdonck,	
2007;	McCusker,	Kakuma,	&	Abrahamowicz,	2002;	de	Saint-	Hubert,	
Schoevaerdts,	 Poulain,	 Cornette,	 &	 Swine,	 2009;	 Sutton,	 Grimmer-	
Somers,	&	Jeffries,	2008).	These	reviews	explored	the	association	be-
tween	these	factors	and	functional	decline	over	varying	time-	frames	
(before	admission,	during	hospitalisation,	 from	home	to	hospital	dis-
charge).	Other	studies	identified	factors	associated	with	functional	de-
cline	without	specification	of	the	time-	frame.	For	instance,	pre-	hospital	

functional	 decline	 (Mudge	 et	al.,	 2010;	 Zisberg	 et	al.,	 2011),	 multi-	
morbidity	 (Mudge	 et	al.,	 2010),	 low	 mobility	 (Brown	 et	al.,	 2004;	
Zisberg	et	al.,	2011),	malnutrition	(Mudge	et	al.,	2010),	a	fall	in	the	last	
12	months	(Mudge	et	al.,	2010)	and	unsteadiness	(Lindenberger	et	al.,	
2003)	have	all	been	identified	as	predictors	of	decline,	but	uncertainty	
remains	about	the	specific	time-	frame	of	these	associations.

“Acute	Care	for	Elders”	 (ACE)	units	are	dedicated	geriatric	wards	
that	were	developed	with	a	specific	aim	to	prevent	functional	decline	
and	other	adverse	consequences	of	acute	hospitalisation	in	older	pa-
tients	(Ahmed	&	Pearce,	2010;	Steele,	2010).	The	process	of	care	de-
veloped	in	these	units	has	a	strong	focus	on	promoting	mobility	and	
functional	 rehabilitation	 (“pre-	rehabilitation”)	 and	 includes	 patient-	
centred	care,	medical	review	and	an	interdisciplinary	team	plan	of	care	
with	early	discharge	planning	(Landefeld,	Palmer,	Kresevic,	Fortinsky,	
&	Kowal,	1995;	Palmer,	Counsell,	&	Landefeld,	1998).	Nurses	play	an	
important	role	in	patient-	centred	care	such	as	in	assessing	and	man-
aging	nutrition,	hydration,	self-	care	ability,	skin	 integrity	and	pain	as	
well	as	 in	promoting	mobility	and	 fall	prevention.	They	also	actively	
contribute	 to	all	 function-	focused	 interventions	 to	prepare	patients’	

K E Y W O R D S
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What does this research add to existing knowledge in 
gerontology?
•	 This	observational	study	provides	a	better	understanding	
of	functional	trajectories	and	risk	factors	associated	with	
functional	decline	in	older	patients	hospitalised	within	a	
specific	health	care	system.

What are the implications of this new knowledge for nurs-
ing care with older people?
•	 Self-reported	 decline	 before	 admission	 contributes	 to	
identify	patients	at	increased	risk	for	further	decline	dur-
ing	 their	hospital	 stay	and	 in	 turn	contributes	 to	better	
targeting	 individuals	who	 could	most	 benefit	 from	pre-
ventative	strategies.

•	 The	 prevention	 and	 improved	 management	 of	 delirium	
through	early	adjustment	of	the	care	plan	should	contrib-
ute	 to	prevent	or	 limit	 functional	decline	 in	 these	older	
patients.

How could the findings be used to influence policy, prac-
tice, research or education?
•	 The	results	further	emphasise	the	need	to	integrate	tradi-
tional	disease-oriented	approaches	with	a	functional	and	
pre-rehabilitation	approach	when	caring	for	hospitalised	
older	patients.
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transition	 to	other	 levels	of	care	or	 to	 restore	 their	 functional	 inde-
pendence	(Boltz,	Capezuti,	&	Shabbat,	2010;	Boltz,	Resnick,	Capezuti,	
Shuluk,	&	Secic,	2012;	Palmer,	1995).

Following	several	observations	about	gaps	in	detection	and	man-
agement	of	frequent	geriatric	syndromes	in	the	Swiss	acute	care	set-
ting	 (Büla,	Wietlisbach,	Burnand,	&	Yersin,	2001;	Joray,	Wietlisbach,	
&	Büla,	2004;	Pouget,	Yersin,	Wietlisbach,	Bumand,	&	Büla,	2000),	an	
ACE	unit	was	implemented	in	an	academic	hospital.	This	unit	is	based	
on	the	same	concept	of	care	that	promotes	pre-	rehabilitation	to	pre-
vent	functional	decline	and	other	complications	in	acutely	ill	older	pa-
tients	when	hospitalised.

The	aim	of	the	present	study	was	to	describe	functional	trajecto-
ries	of	older	medical	inpatients	admitted	to	this	“Acute	Care	for	Elders”	
(ACE)	unit.	A	second	objective	was	 to	 investigate	 factors	associated	
with	functional	decline	over	different	time-	periods.

2  | METHODS

2.1 | Design and participants

This	observational	study	included	all	patients	aged	65	years	and	older	
consecutively	admitted	to	the	“Acute	Care	Unit	for	the	Elders”	(ACE)	
unit	of	a	Swiss	academic	hospital	over	a	6-	month	period	(August	2011	
to	January	2012).	This	28-	bed	unit	is	dedicated	to	the	care	of	acutely	ill	
older	medical	patients	who	suffer	from	multiple	conditions.	Processes	
of	care	in	this	unit	include	the	usual	components	implemented	in	ACE	
units	(Fox	et	al.,	2013).	An	initial	comprehensive	geriatric	assessment	
performed	 within	 48	hr	 after	 admission	 by	 different	 professionals	
(physicians,	nurses,	physical	and	occupational	therapist,	dietician)	al-
lows	for	developing	a	patient-	centred	plan	of	care	that	is	revised	bi-	
weekly	during	a	team	meeting.	In	addition	to	the	management	of	the	
acute	medical	 condition,	 specific	 function-	focused	 interventions	 are	
proposed	daily	to	promote	mobility	and	enhance	functional	recovery	
in	activities	of	daily	living	(ADLs).

To	be	admitted	to	the	unit,	patients	have	to	suffer	an	acute	illness	
and	must	present	at	least	one	of	the	following	characteristics:	(i)	ad-
mission	after	a	fall	or	fall	history	in	the	past	12	months;	(ii)	diagnosis	
of	dementia,	delirium	or	other	non-	specified	cognitive	impairment;	(iii)	
hospital	 admission	within	 the	previous	3	months	or	 (iv)	 presence	of	
multiple	comorbidities.

The	study	was	approved	by	the	Canton	of	Vaud	ethics	committee	
on	human	research	(protocol	#334/11).	As	the	study	used	only	rou-
tinely	collected	administrative	and	clinical	data	from	the	institutional	
database,	 this	 permission	was	 granted	without	 requesting	 a	 formal	
written	informed	consent	from	patients.

2.2 | Measures

2.2.1 | Socio- demographic and health- related  
measures

Data	on	socio-	demographic	variables	(age,	gender	and	living	situation)	
were	collected	from	the	administrative	database.	Data	on	cognitive,	

affective	 and	health	 status	were	 collected	using	French	versions	of	
previously	 validated	 instruments.	 Specifically,	 cognitive	 status	 was	
assessed	 by	 the	 physician	 in	 charge	 of	 the	 patient	 within	 48	hr	 of	
admission,	 using	 the	mini-	Cog	 (Borson,	 Scanlan,	 Brush,	 Vitaliano,	&	
Dokmak,	2000).	The	Mini-	Cog	was	scored	on	a	5-	point	scale	and	com-
prises	three-	word	registration,	a	clock-	drawing	task	(0	or	2	points)	and	
three-	word	recall	(0–3	points).	It	has	been	shown	to	have	high	sensi-
tivity	and	specificity	(99%	and	93%,	respectively)	in	detecting	demen-
tia	 (Borson	 et	al.,	 2000).	Assessment	 of	 delirium	was	 performed	 by	
the	nurse	 in	charge	of	 the	patient,	using	the	Confusion	Assessment	
Method	(CAM).	Initial	assessment	was	conducted	within	48	hr	of	ad-
mission	and	repeated	daily	afterwards	(Inouye	et	al.,	1990;	Laplante,	
Cole,	McCusker,	 Singh,	&	Ouimet,	 2005).	 The	CAM	comprises	 four	
criteria	(acute	onset	and	fluctuating	course,	inattention,	disorganised	
thinking	and	altered	level	of	consciousness)	(Inouye	et	al.,	1990).	The	
CAM	algorithm	for	delirium	detection	requires	the	presence	of	both	
the	first	and	second	criteria	and	either	the	third	or	the	fourth	crite-
rion.	CAM	sensitivity	and	specificity	have	been	shown	to	amount	to	
94–100%	and	90–95%,	 respectively	 (Inouye	 et	al.,	 1990).	Affective	
status	was	also	assessed	within	48	hr	of	admission	by	the	physician	
in	charge	using	the	French	version	of	the	Short	Geriatric	Depression	
Scale	(mini-	GDS)	(Clément,	Nassif,	Leger,	&	Marchan,	1997).	The	scale	
comprises	four	questions	(“Are	you	basically	satisfied	with	your	life?”;	
“Do	you	feel	your	life	is	empty?”;	“Are	you	afraid	that	something	bad	is	
going	to	happen	to	you?”;	“Do	you	feel	happy	most	of	the	time?”),	with	
each	depressive	answer	counting	for	one	point.	A	score	of	1	or	more	
has	a	sensitivity	of	69%	and	specificity	of	80%	in	detecting	depression	
(Clément	et	al.,	1997).	Health	status	data	included	a	measure	of	multi-	
morbidity	 by	 the	 physician	 in	 charge,	 using	 the	 Cumulative	 Illness	
Rating	 Scale	 for	 Geriatric	 (CIRS-	G)	 (Salvi	 et	al.,	 2008).	 The	 CIRS-	G	
measures	 the	 burden	 of	 chronic	 illnesses	while	 taking	 into	 account	
their	severity.	The	CIRS-G	includes	14	items	that	assess	body	systems	
on	a	0–4	grading	scale	of	impairment,	with	a	higher	score	indicating	
higher	comorbidity.

2.2.2 | Functional performance and measures of 
functional decline

Functional	performance	in	BADL	and	IADL	was	assessed	by	nursing	
staff	using	Katz’s	(Katz	&	Akpom,	1976)	and	Lawton	indexes	(Lawton	
&	Brody,	1969),	respectively.	Both	instruments	assess	adaptive	func-
tioning	 versus	 inability	 to	 perform	using	 a	 dichotomous	 scale	 (each	
function	scores	as	0	=	dependent	or	1	=	independent).	The	BADL	scale	
includes	items	on	bathing,	dressing,	toileting,	transferring,	feeding	and	
continence,	with	a	maximum	score	of	6	 in	 fully	 independent	partic-
ipants.	 The	 IADL	 scale	 assesses	 the	 ability	 to	 use	 the	 phone,	 shop,	
prepare	 food,	 do	 housekeeping,	 do	 laundry,	 use	 public	 transporta-
tion,	take	medications	properly	and	handle	finances,	with	a	maximum	
score	of	8	 in	 fully	 independent	participants.	 Information	about	pre-	
admission	(baseline)	functional	status	was	collected	at	hospital	admis-
sion	by	the	nurse	in	charge	of	collecting	functional	data.	Patients	(their	
proxy	 in	case	of	 lack	of	 reliability)	were	prompted	 to	describe	 their	
functional	ability	in	daily	activities	prior	the	event	leading	to	hospital	
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admission.	Functional	status	at	discharge	was	defined	as	the	last	as-
sessment	before	discharge	(i.e.,	at	least	within	48	hr	of	discharge).

Functional	decline	was	defined	as	any	decline	(1	or	more	points)	
in	 BADL	 score	 at	 follow-	up	 during	 any	 of	 the	 three	 time-	periods.	
Therefore,	(i)	pre-admission decline	was	defined	as	a	decline	in	BADL	
between	baseline	and	admission;	(ii)	in-hospital decline	was	defined	as	
a	decline	between	hospital	admission	and	discharge;	(iii)	overall decline 
was	 defined	 as	 a	 decline	 between	 baseline	 and	 hospital	 discharge.	
Patients	with	stable	or	improved	BADL	were	combined	into	one	group	
for	the	analyses	of	factors	associated	with	functional	decline.	Patients	
who	died	during	their	hospital	stay	were	 included	 in	the	group	with	
functional	decline;	sensitivity	analyses	were	performed	after	excluding	
these	patients	(Figure	1).

2.3 | Analyses

Patients’	 characteristics	 are	 reported	 using	 descriptive	 statistics.	
Participants	 were	 grouped	 according	 to	 the	 presence	 or	 absence	
of	 functional	 decline	 (i.e.,	 declined	 versus	 remained	 stable	 or	 im-
proved).	 Bivariate	 associations	 between	 functional	 decline	 and	
covariates	 were	 assessed	 using	 Wilcoxon–Mann–Whitney’s	 and	
chi-	square	 tests	 for	 continuous	 and	 categorical	 variables,	 respec-
tively.	 Then,	multivariate	 analyses	 using	 logistic	 regression	models	
were	performed	that	included	all	variables	identified	from	bivariate	
analyses	in	addition	to	age	and	gender.	In	these	analyses,	the	meas-
ure	 of	 IADLs	was	 used	 as	 a	 continuous	 variable.	 The	 presence	 of	
delirium	at	hospital	admission	 (i.e.,	prevalent	delirium)	was	used	as	
an	 independent	 variable	 in	 the	 regression	model	 that	 investigated	
factors	associated	with	pre-	admission	decline.	Occurrence	of	a	new	
episode	of	delirium	(i.e.,	incident	delirium)	was	used	in	the	regression	
model	 for	 in-	hospital	decline.	Finally,	 the	presence	of	any	delirium	
(i.e.,	prevalent	and	incident)	was	used	in	the	analysis	of	overall	func-
tional decline.

Analyses	were	first	performed	on	each	separate	time-	period	(i.e.,	
pre-	admission	and	in-	hospital	functional	decline)	separately	and	then	
for	overall	functional	decline	(i.e.,	from	baseline	to	hospital	discharge).	
As	previously	mentioned,	analyses	of	 in-	hospital	 and	overall	decline	
were	repeated	after	exclusion	of	patients	who	died	during	their	stay	

from	 the	 group	 with	 decline.	 All	 analyses	 were	 performed	 using	
STATA©	version	14.0	(StataCorp,	2009).

3  | RESULTS

Over	the	6-	month	study	period,	232	patients	were	consecutively	ad-
mitted	to	the	ACE	unit.	Six	patients	were	transferred	to	another	unit,	
and	data	on	BADL	were	missing	for	37,	leaving	a	total	of	189	patients	
(189/232,	 81.5%)	 whose	 data	 were	 finally	 included	 in	 the	 analysis	
(Figure	2).	Comparisons	of	socio-	demographic	(age	gender,	living	situ-
ation)	and	clinical	(CIRS-	G,	in-	home	BADL	and	IADL,	CAM	at	admis-
sion,	Mini-	Cog,	mini-	GDS,	 length	 of	 hospital	 stay)	 characteristics	 in	
patients	with	 (N	=	37)	 and	without	 (N	=	189)	missing	BADL	did	not	
show	 any	 statistically	 significant	 difference.	 However,	 the	 propor-
tion	of	patients	with	depressive	symptoms	(i.e.,	abnormal	mini-	GDS)	
tended	 to	 be	 lower	 in	 patients	with	 than	 in	 those	without	missing	
BADL	(29.2%	vs.	48.9%,	p = .073).

The	 characteristics	 of	 the	 study	 participants	 are	 presented	 in	
Table	1.	 In	 addition	 to	 the	 data	 shown,	 approximately	 two-	thirds	
(60.9%)	 of	 the	 participants	 were	 dependent	 in	 six	 or	 more	 IADL,	
and	83.1%	 received	professional	 in-	home	help	prior	 to	 their	 admis-
sion.	Length	of	stay	averaged	13.8	days	(SD	8.6;	median	12	days,	IQR	
8–17	days).	 Delirium	 prevalence	 at	 hospital	 admission	 was	 20.1%	
(38/189),	and	19.2%	(29/151)	of	the	patients	developed	delirium	after	
admission.	Overall,	13	patients	died	during	their	stay	in	the	ACE	unit.

3.1 | Functional decline

Participants	dependent	 in	BADL	at	home	 (pre-	admission),	 at	admis-
sion	and	at	discharge	amounted	to	90	 (47.6%),	121	 (64.0%)	and	98	
(51.9%)	 patients,	 respectively.	 BADL	 mean	 scores	 (standard	 devia-
tions	[SD])	at	home,	at	admission	and	at	discharge	were	4.1	(SD	2.0),	
3.1	(SD	2.2)	and	3.8	(SD	2.2),	respectively.

F IGURE  1 Flowchart	describing	data	collection
F I G U R E  2 Flowchart	describing	enrolment	of	the	study	
participants
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Proportions	 of	 pre-	admission,	 in-	hospital	 and	 overall	 functional	
decline	 are	 presented	 in	 Figure	3.	 The	 proportion	 of	 participants	
with	functional	decline	was	most	important	in	the	pre-	admission	pe-
riod	(56.1%),	whereas	in-	hospital	decline	occurred	only	in	a	minority	
(17.5%)	of	 the	participants.	 In	 contrast,	 functional	 improvement	oc-
curred	during	the	hospital	stay	in	a	significant	proportion	(40.2%)	of	
participants.	 Finally,	 overall	 functional	 decline	 occurred	 in	 82/189	
(43.4%)	of	the	participants,	whereas	approximately	one-	third	(32.3%)	
remained	stable.

Detailed	functional	trajectories	are	presented	in	Figure	4.	During	
hospitalisation,	among	the	83	participants	without	functional	decline	

before	admission,	 the	majority	remained	stable	 (61.4%)	or	 improved	
(15.7%),	whereas	19	(22.9%)	experienced	subsequent	decline	or	died	
during	their	stay.	Among	the	106	participants	who	declined	before	ad-
mission,	14	(13.2%)	further	declined	or	died	during	their	stay,	whereas	
63	(59.4%)	participants	improved	their	functional	status.

Results	of	sensitivity	analyses	after	exclusion	of	participants	who	
died	during	their	hospital	stay	were	unchanged.

3.2 | Factors associated with functional decline

Results	 of	 multivariate	 analyses	 investigating	 the	 relationships	 be-
tween	 patient’s	 characteristics	 and	 pre-	admission,	 in-	hospital	 and	
overall	 functional	 decline	 are	 presented	 in	 Table	2.	 In	 the	 analysis	
of	 pre-	admission	 functional	 decline,	 comorbidity	 (measured	 by	 the	
CIRS-	G)	was	the	only	characteristic	associated	with	slightly	increased	
odds	of	decline	 (adjOR	1.07,	95%	CI	 [1.00–1.15,	p = .057]),	but	 this	
association	was	short	of	statistical	significance.	None	of	the	other	pa-
tients’	characteristics	predicted	pre-	admission	decline.

In	turn,	higher	IADL	performance	was	associated	with	significantly	
lower	adjusted	odds	(adjOR	0.71,	95%	CI	[0.51–0.99],	p = .045)	of	de-
cline	during	the	hospital	stay.	In	addition,	incident	delirium	during	the	
stay	was	 associated	with	 three	 times	higher	odds	of	decline	 (adjOR	
3.00,	 95%	CI	 [0.95–9.50],	p = .061),	 but	 again,	 this	 association	was	
short	of	statistical	significance.	Finally,	the	presence	of	any	episode	of	
delirium	(prevalent	or/and	incident)	during	the	hospital	stay	was	asso-
ciated	with	three	times	higher	odds	(adjOR	3.21,	95%CI	[1.57–6.56],	
p = .001)	of	overall	 functional	 decline.	 Inversely,	women	had	 signifi-
cantly	lower	odds	(adjOR	0.35,	95%	CI	[0.17–0.73],	p = .006)	of	overall	
decline.

4  | DISCUSSION

The	current	study	showed	that	43.4%	of	older	patients	admitted	to	
the	“Acute	Care	for	Elders”	in	a	Swiss	academic	hospital	experienced	a	

TABLE  1 Description	of	the	study	population	(N	=	189)

Characteristics

Age,	mean	(SD),	years 85.2	(7.3)

Women,	%	(n) 70.9	(134)

Living	alone	a,	%	(n) 58.2	(110)

IADLb,e,	mean	(SD)	[range	0–8] 2.2	(2.2)

BADL	homef,	mean	(SD)	[range	0–6] 4.1	(2.0)

BADL	at	admissionf,	mean	(SD)	[range	0–6] 3.1	(2.2)

Delirium	at	admissiong,	%	(n) 20.1	(38)

Cognitive	impairmentc,h,	%	(n) 57.7	(109)

Depressive	symptomsd,i,	%	(n) 36.0	(68)

CIRS-	Gj,	mean	(SD)	[range	0–56] 16.5	(4.7)

Length	of	stay,	mean	(SD),	days 13.8	(8.6)

aThree	missing	 values;	 b13	missing	 values;	 c34	were	 not	 performed	 be-
cause	patient	had	active	delirium;	d50	missing	values.
eIADL	measures	functional	ability	 in	 instrumental	activities	of	daily	 living	
(from	dependence	to	independence);	scores	range	from	0	to	8	with	higher	
score	indicating	better	function	(Lawton	&	Brody,	1969).
fBADL	measures	 functional	 ability	 in	basic	 activities	of	daily	 living	 (from	
dependence	to	independence):	a	higher	score	(maximum	6)	indicates	bet-
ter	function	(Katz	&	Akpom,	1976).
gDelirium	screened	with	the	Confusion	Assessment	Method	(CAM)	(Inouye	
et	al.,	1990).
hCognitive	impairment	screened	with	the	Mini-	Cog	(Borson	et	al.,	2000).
iDepressive	symptoms	screened	with	the	mini-	GDS	(Clément	et	al.,	1997).
jCumulative	Illness	Rating	Scale—Geriatric:	a	measure	of	comorbid	condi-
tions,	scores	range	from	0	to	56,	with	higher	score	indicating	higher	comor-
bidity	(Salvi	et	al.,	2008).

F I G U R E  3 Proportions	of	study	participants	according	to	their	
functional	evolution	over	time,	from	pre-	admission	to	hospital	
discharge	(n	=	189)

F IGURE  4 Functional	trajectories	of	study	participants	between	
pre-	admission	and	discharge
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trajectory	of	overall	functional	decline	from	pre-	admission	to	hospital	
discharge.	An	important	contribution	of	the	present	study	is	to	high-
light	 that	most	of	 this	decline	occurred	 in	 the	pre-	admission	period	
as	more	 than	 half	 of	 the	 patients	 (56.1%)	 had	 already	 declined	 be-
fore	their	hospital	admission.	Moreover,	unlike	most	previous	studies,	
the	present	study	was	able	to	show	that	only	a	minority	of	patients	
(17.5%)	further	declined	during	their	hospital	stay,	whereas	approxi-
mately	40.2%	improved.	Overall,	these	results	extend	our	understand-
ing	of	the	complex	dynamic	of	functional	trajectories	in	older	persons	
who	face	an	acute	illness	leading	to	a	hospitalisation.

An	additional	contribution	of	the	current	study	 is	also	to	 indirectly	
provide	support	for	the	concepts	of	pre-	rehabilitation	(or	early	rehabili-
tation),	early	mobilisation	programme	for	older	inpatients	and	function-	
focused	care	approaches	that	all	underlie	the	process	of	care	in	ACE	unit	
models	(Boltz	et	al.,	2012;	Brown	et	al.,	2016;	Ellis	et	al.,	2011;	Zisberg	
et	al.,	 2011),	 In	 this	 regard,	 the	17.5%	 incidence	of	 in-	hospital	 decline	
compares	favourably	with	previous	studies	where	this	proportion	ranged	
from	 7%	 to	 31%	 (Barnes	 et	al.,	 2012;	 Covinsky	 et	al.,	 2003;	 Mudge	
et	al.,	2010;	Wakefield	&	Holman,	2007).	Moreover,	 the	proportion	of	
patients	 in	 the	 present	 study	who	 improved	 their	 BADL	 performance	
during	their	stay	(40.2%)	is	higher	than	that	observed	in	most	previous	
studies,	where	rates	of	improvement	ranged	from	10%	to	33%	(Covinsky	
et	al.,	2003;	Maziere	et	al.,	2011;	Sager	et	al.,	1996;	Wakefield	&	Holman,	
2007).	Indeed,	only	one	other	study	(Mudge	et	al.,	2010)	reported	similar	
rates	of	patients	with	functional	 improvement	 (42%)	as	well	as	decline	
(7%)	during	their	hospital	stay.	 Interestingly,	although	not	measured	 in	
the	present	study,	some	of	the	structure	and	processes	characteristics	
described	in	the	Mudge	et	al.	study	(multidisciplinary	team,	daily	clinical	
meetings	with	emphasis	on	function,	early	discharge	planning,	etc.)	ap-
pear	to	be	quite	similar	to	those	offered	in	the	ACE	unit	where	the	current	
study	occurred.	Although	the	 large	proportion	of	patients	who	already	
declined	before	their	admission	might	explain	these	favourable	figures,	
most	patients	were	still	at	high	risk	for	further	decline,	as	suggested	by	
their	average	basic	ADLs	score	at	hospital	admission	(Table	1).	Thus,	these	
results	 suggest	 that	 the	pre-	rehabilitation	process	 implemented	 in	 this	
unit	might	have	contributed	to	achieve	its	objective	of	preventing	func-
tional	decline	during	hospitalisation	and	promoting	functional	recovery.

The	 analyses	 of	 factors	 associated	 with	 functional	 decline	 at	
different	time	points	also	provided	important	information	although	
some	 of	 the	 observed	 associations	 were	 just	 short	 of	 statistical	
significance.	 Nevertheless,	 these	 associations	 between	 functional	
decline	 at	 different	 time	 points	 and	 comorbidity	 (pre-	admission	
decline),	 IADLs	 performance	 (in-	hospital	 decline)	 and	 delirium	 (in-	
hospital	and	overall	decline)	add	to	previous	evidence	supporting	the	
importance	of	performing	a	comprehensive	assessment	to	improve	
the	 identification	 of	 vulnerable	 older	 patients	 at	 increased	 risk	 of	
functional	decline	when	hospitalised.	 In	 this	 regard,	gerontological	
nurses	should	play	a	critical	 role	 in	assessing	and	supporting	func-
tional	 ability	 as	well	 as	 implementing	 function-	focused	 care	 (Boltz	
et	al.,	2012).

However,	 despite	 these	 function-	focused	 interventions	 imple-
mented	in	this	unit,	we	cannot	exclude	that	the	relatively	long	length	
of	stay	observed	also	played	a	role	in	promoting	decline	in	some	pa-
tients.	Finally,	 the	 results	of	 this	study	also	highlight	once	again	 the	
likely	 deleterious	 role	 of	 delirium	 in	 functional	 trajectories	 of	 older	
medical	 inpatients,	 as	 observed	 in	 other	 studies	 (Inouye,	 Rushing,	
Foreman,	 Palmer,	 &	 Pompei,	 1998).	 Non-	pharmacological	 interven-
tions	to	prevent	delirium	were	part	of	the	specific	process	of	care	im-
plemented	in	this	unit	and	likely	contributed	to	favourable	results	 in	
terms	of	functional	decline	prevention	(Fox	et	al.,	2012,	2013;	Martins	
&	Fernandes,	2012).	The	inverse	association	between	functional	de-
cline	and	female	gender	further	points	to	the	higher	risk	of	decline	in	
men,	likely	related	to	their	poorer	health	status.	Indeed,	although	we	
adjusted	for	comorbidity	(CIRS-	G)	in	the	multivariate	model,	residual	
confounding	could	still	have	occurred.

4.1 | Limitations

A	limitation	of	this	study	is	the	absence	of	follow-	up	data	on	function	
after	discharge	(e.g.,	at	3-	month	post-	discharge).	We	are	therefore	un-
able	to	provide	information	on	functional	trajectories	after	the	time	of	
hospital	discharge.

Another	limitation	is	the	relatively	small	sample	size	of	our	pop-
ulation	 that	 limited	 the	 statistical	 power	 to	 detect	 some	 relevant	

TABLE  2 Results	of	multivariate	logistic	regression	analyses	predicting	functional	decline	at	different	time	points

Characteristics

Pre- admission functional decline 
(n = 174) Intra- hospital functional decline (n = 137)

Overall functional decline 
(n = 174)

OR [95% CI] p OR [95% CI] p OR [95% CI] p

Delirium prevalent 1.59	[0.71–3.58] .259 – – – –

Delirium incident – – 3.00	[0.95–9.50] 0.061 – –

Any	delirium – – – – 3.21 [1.57–6.56] 0.001

Age 1.01	[0.97–1.06] .621 1.02	[0.95–1.10] 0.624 1.04	[0.99–1.09] 0.141

Gender	(women) 0.70	[0.34–1.44] .337 0.76	[0.24–2.39] 0.639 0.35 [0.17–0.73] 0.006

Living	alone 1.40	[0.68–2.88] .354 1.00	[0.31–3.16] 0.996 1.55	[0.71–3.39] 0.271

CIRS-	G 1.07	[1.00–1.15] .057 1.04	[0.93–1.16] 0.485 1.05	[0.98–1.12] 0.190

IADL 1.10	[0.94–1.29] .221 0.71 [0.51–0.99] 0.045 0.98	[0.83–1.16] 0.813

Statically	significant	associations	are	shown	in	bold.
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associations	 in	 the	analyses	of	 the	predictors	of	 functional	decline.	
In	particular,	this	 lack	of	power	likely	explains	the	borderline	signif-
icance	of	the	association	between	 incident	delirium	and	 in-	hospital	
decline.

Self-	reported	or	surrogate	reports	of	BADL	were	used	in	the	cur-
rent	study	to	determine	baseline	functional	status,	a	well-	known	lim-
itation	(Rubenstein,	Schairer,	Wieland,	&	Kane,	1984).	Biases	are	likely	
to	occur	in	both	directions	(over	and	underestimation)	depending	on	
the	issues	at	stake	for	the	patient	as	well	as	his/her	caregiver.

Several	professionals	 (physicians	 and	nurses	 in	 charge)	 collected	
data	about	patients,	and	we	cannot	exclude	variations	 in	the	quality	
of	data	collection,	despite	on-	going	training	and	supervision.	Another	
limitation	was	the	missing	data	on	cognitive	and	affective	status	in	a	
sizeable	proportion	of	patients.	These	missing	data	prevented	our	abil-
ity	to	fully	adjust	for	these	dimensions	in	the	multivariate	regression	
models.

Finally,	participants	were	those	admitted	to	the	ACE	unit,	a	unit	
that	 developed	 specific	 processes	 of	 care	 (e.g.,	 pre-	rehabilitation,	
patient-	centred	 care),	 thus	 limiting	 the	 generalisability	 of	 our	
findings.

5  | CONCLUSION

This	study	provides	unique	information	regarding	the	dynamic	of	func-
tional	status	changes	over	time	among	older	patients	admitted	to	an	
ACE	unit.	The	results	also	highlight	that	most	patients	declined	in	the	
pre-	admission	period,	whereas	only	a	minority	 further	declined	dur-
ing	their	hospital	stay.	Delirium	was	the	strongest	predictor	of	overall	
decline	 and	 thus	 appears	 as	 an	 important	marker	 to	 consider	when	
identifying	 at-	risk	older	patients	 to	 target	 them	 for	preventative	 in-	
hospital	interventions.

Approximately,	17%	of	the	patients	did	not	recover	their	previous	
level	of	function	at	hospital	discharge.	These	results	emphasise	once	
again	the	continuous	need	for	improving	in-	hospital	care	processes	to	
prevent	functional	decline	and	enhance	functional	recovery.

ACKNOWLEDGEMENTS

The	authors	would	like	to	acknowledge	the	support	of	the	health	care	
staff	working	in	the	wards	during	the	fieldwork	periods.

CONFLICT OF INTEREST

The	authors	have	no	competing	interests	to	declare.

AUTHOR CONTRIBUTION

AD	designed	the	study	with	input	from	CB	and	DM.	Data	analysis	was	
conducted	by	AD,	CB,	BF	and	DM.	Data	collection	was	conducted	by	
AD	and	ER.	All	authors	contributed	to	the	preparation	of	the	paper:	
AD	and	CB	wrote	the	first	draft;	DM	and	ER	revised.

REFERENCES

Ahmed,	N.	N.,	&	Pearce,	S.	E.	(2010).	Acute	care	for	the	elderly:	A	literature	
review. Population Health Management,	 13(4),	 219–225.	 https://doi.
org/10.1089/pop.2009.0058

Allen,	 T.,	 &	 Lanzieri,	 G.	 (2011).	 Projections de population 2010–2060. La 
population de l’UE27 devrait être au plus haut autour de 2040. Une per-
sonne sur huit âgée de 80 ans ou plus en 2060.	Retrieved	from	http://epp.
eurostat.ec.europa.eu/cache/ITY_PUBLIC/3-08062011-BP/FR/3-
08062011-BP-FR.PDF

Barnes,	D.	 E.,	 Palmer,	 R.	M.,	 Kresevic,	D.	M.,	 Fortinsky,	 R.	H.,	 Kowal,	 J.,	
Chren,	M.	M.,	&	Landefeld,	C.	S.	(2012).	Acute	care	for	elders	units	pro-
duced	shorter	hospital	stays	at	lower	cost	while	maintaining	patients’	
functional	status.	Health Affairs (Millwood),	31(6),	1227–1236.	https://
doi.org/10.1377/hlthaff.2012.0142;	31/6/1227	[pii]

Boltz,	M.,	Capezuti,	E.,	&	Shabbat,	N.	(2011).	Nursing	staff	perceptions	of	
physical	function	in	hospitalized	older	adults.	Applied Nursing Research,	
24(4),	215–222.	https://10.1016/j.apnr.2010.01.001

Boltz,	M.,	Resnick,	B.,	Capezuti,	E.,	Shuluk,	J.,	&	Secic,	M.	(2012).	Functional	
decline	 in	 hospitalized	 older	 adults:	 Can	 nursing	 make	 a	 differ-
ence?	 Geriatric Nursing,	 33(4),	 272–279.	 https://doi.org/10.1016/j.
gerinurse.2012.01.008

Borson,	 S.,	 Scanlan,	 J.,	 Brush,	 M.,	 Vitaliano,	 P.,	 &	 Dokmak,	 A.	 (2000).	
The	 mini-	cog:	 A	 cognitive	 ‘vital	 signs’	 measure	 for	 dementia	
screening	 in	 multi-	lingual	 elderly.	 International Journal of Geriatric 
Psychiatry,	 15(11),	 1021–1027.	 https://doi.org/10.1002/1099-
1166(200011)15:11<1021:AID-GPS234>3.0.CO;2-6	[pii]

Boyd,	C.	M.,	Landefeld,	C.	S.,	Counsell,	S.	R.,	Palmer,	R.	M.,	Fortinsky,	R.	H.,	
Kresevic,	D.,	&	Covinsky,	K.	E.	(2008).	Recovery	of	activities	of	daily	liv-
ing	in	older	adults	after	hospitalization	for	acute	medical	illness.	Journal 
of the American Geriatrics Society,	56(12),	2171–2179.	https://doi.org/
JGS2023	[pii],	DOI:	10.1111/j.1532-5415.2008.02023.x

Boyd,	C.	M.,	Ricks,	M.,	Fried,	L.	P.,	Guralnik,	J.	M.,	Xue,	Q.-L.,	&	Bandeen-
Roche,	K.	(2009).	Functional	decline	and	recovery	of	activities	of	daily	
living	among	hospitalized,	disabled	older	women:	The	women’s	health	
and	 aging	 study	 I.	 Journal of the American Geriatrics Society,	 57(10),	
1757–1766.	https://doi.org/10.1111/j.1532-5415.2009.02455.x

Brown,	C.	J.,	Foley,	K.	T.,	Lowman,	J.	D.	Jr,	MacLennan,	P.	A.,	Razjouyan,	J.,	
Najafi,	 B.,	 &	 Allman,	 R.	 M.	 (2016).	 Comparison	 of	 posthospitaliza-
tion	 function	 and	 community	mobility	 in	 hospital	mobility	 program	
and	 usual	 care	 patients:	 A	 randomized	 clinical	 trial.	 JAMA Internal 
Medicine,	176(7),	 921–927.	 https://doi.org/10.1001/jamainternmed. 
2016.1870

Brown,	C.	J.,	Friedkin,	R.	J.,	&	Inouye,	S.	K.	(2004).	Prevalence	and	outcomes	
of	 low	mobility	 in	hospitalized	older	patients.	Journal of the American 

Implications for practice
•	 Nurses	working	in	acute	geriatric	wards	can	actively	contrib-
ute	 to	 the	 prevention	 of	 in-hospital	 functional	 decline	 in	
older	patients.

•	 To	 achieve	 this	 aim,	 gerontological	 nurses	 should	 perform	
routine	 systematic,	 structured,	 and	 standardized	 functional	
assessments	to	identify	older	patients	at	high	risk	for	in-hos-
pital	functional	decline.

•	 These	assessments	are	necessary	 to	determine	these	older	
patients’	needs	and	self-care	resources	as	well	as	to	develop	
an	individualized	plan	of	care,	coordinated	with	other	health	
professionals,	 to	 prevent	 delirium	 and	 improve	 these	 pa-
tients’	self-care	capacity	(early	rehabilitation).

https://doi.org/10.1089/pop.2009.0058
https://doi.org/10.1089/pop.2009.0058
http://epp.eurostat.ec.europa.eu/cache/ITY_PUBLIC/3-08062011-BP/FR/3-08062011-BP-FR.PDF
http://epp.eurostat.ec.europa.eu/cache/ITY_PUBLIC/3-08062011-BP/FR/3-08062011-BP-FR.PDF
http://epp.eurostat.ec.europa.eu/cache/ITY_PUBLIC/3-08062011-BP/FR/3-08062011-BP-FR.PDF
https://doi.org/10.1377/hlthaff.2012.0142; 31/6/1227 [pii]
https://doi.org/10.1377/hlthaff.2012.0142; 31/6/1227 [pii]
https://10.1016/j.apnr.2010.01.001
https://doi.org/10.1016/j.gerinurse.2012.01.008
https://doi.org/10.1016/j.gerinurse.2012.01.008
https://doi.org/10.1002/1099-1166(200011)15:11%3c1021:AID-GPS234%3e3.0.CO;2-6 [pii]
https://doi.org/10.1002/1099-1166(200011)15:11%3c1021:AID-GPS234%3e3.0.CO;2-6 [pii]
https://doi.org/JGS2023 [pii], DOI: 10.1111/j.1532-5415.2008.02023.x
https://doi.org/JGS2023 [pii], DOI: 10.1111/j.1532-5415.2008.02023.x
https://doi.org/10.1111/j.1532-5415.2009.02455.x
https://doi.org/10.1001/jamainternmed.2016.1870
https://doi.org/10.1001/jamainternmed.2016.1870


8  |     D’ONOFRIO et al.

Geriatrics Society,	52(8),	1263–1270.	https://doi.org/10.1111/j.1532-
5415.2004.52354.x,	JGS52354	[pii]

Büla,	 C.	 J.,	Wietlisbach,	V.,	 Burnand,	 B.,	 &	Yersin,	 B.	 (2001).	 Depressive	
symptoms	 as	 a	 predictor	 of	 6-	month	 outcomes	 and	 services	 utiliza-
tion	in	elderly	medical	inpatients.	Archives of Internal Medicine,	161(21),	
2609–2615.	https://doi.org/ioi00889	[pii]

Clément,	J.	P.,	Nassif,	R.	F.,	Leger,	J.	M.,	&	Marchan,	F.	(1997).	Development	
and	 contribution	 to	 the	 validation	 of	 a	 brief	 French	 version	 of	 the	
Yesavage	Geriatric	Depression	Scale.	Encephale,	23(2),	91–99.

Covinsky,	K.	E.,	Palmer,	R.	M.,	Fortinsky,	R.	H.,	Counsell,	S.	R.,	Stewart,	A.	
L.,	Kresevic,	D.,	&	Landefeld,	C.	S.	(2003).	Loss	of	independence	in	ac-
tivities	of	daily	living	in	older	adults	hospitalized	with	medical	illnesses:	
Increased	 vulnerability	 with	 age.	 Journal of the American Geriatrics 
Society,	51(4),	451–458.	https://doi.org/jgs51152	[pii]

Covinsky,	 K.	 E.,	 Pierluissi,	 E.,	 &	 Johnston,	 C.	 B.	 (2011).	 Hospitalization-	
associated	disability:	“She	was	probably	able	to	ambulate,	but	I’m	not	
sure”.	 JAMA,	306(16),	 1782–1793.	 https://doi.org/306/16/1782	 [pii]	
10.1001/jama.2011.1556

Creditor,	M.	C.	(1993).	Hazards	of	Hospitalization	of	the	Elderly.	Annals of 
Internal Medicine,	118,	219–223.

Ellis,	G.,	Whitehead,	M.	A.,	Robinson,	D.,	O’Neill,	D.,	&	Langhorne,	P.	(2011).	
Comprehensive	geriatric	assessment	for	older	adults	admitted	to	hos-
pital:	Meta-	analysis	of	randomised	controlled	trials.	BMJ,	343,	d6553.	
https://doi.org/10.1136/bmj.d6553,	bmj.d6553	[pii]

Fox,	M.,	Persaud,	M.,	Maimets,	I.,	O’Brien,	K.,	Brooks,	D.,	Tregunno,	D.,	&	
Schraa,	E.	(2012).	Effectiveness	of	acute	geriatric	unit	care	using	acute	
care	 for	 elders	 components:	A	 systematic	 review	 and	meta-	analysis.	
Journal of the American Geriatrics Society,	60(12),	2237–2245.	https://
doi.org/10.1111/jgs.12028

Fox,	M.,	Sidani,	S.,	Persaud,	M.,	Tregunno,	D.,	Maimets,	I.,	Brooks,	D.,	&	
O’Brien,	K.	(2013).	Acute	care	for	elders	components	of	acute	geri-
atric	unit	care:	Systematic	descriptive	review.	Journal of the American 
Geriatrics Society,	 61(6),	 939–946.	 https://doi.org/10.1111/
jgs.12282

Hoogerduijn,	J.	G.,	Grobbee,	D.	E.,	&	Schuurmans,	M.	J.	(2014).	Prevention	
of	functional	decline	in	older	hospitalized	patients:	Nurses	should	play	
a	 key	 role	 in	 safe	 and	 adequate	 care.	 International Journal of Nursing 
Practice,	20(1),	106–113.	https://doi.org/10.1111/ijn.12134

Hoogerduijn,	J.	G.,	Schuurmans,	M.	J.,	Duijnstee,	M.	S.	H.,	De	Rooij,	S.	E.,	
&	Grypdonck,	M.	F.	H.	 (2007).	A	systematic	review	of	predictors	and	
screening	instruments	to	identify	older	hospitalized	patients	at	risk	for	
functional	decline.	Journal of Clinical Nursing,	16(1),	46–57.	https://doi.
org/10.1111/j.1365-2702.2006.01579.x

Huang,	 H.	 T.,	 Chang,	 C.	M.,	 Liu,	 L.	 F.,	 Lin,	 H.	 S.,	 &	 Chen,	 C.	 H.	 (2013).	
Trajectories	and	predictors	of	functional	decline	of	hospitalised	older	
patients.	Journal of Clinical Nursing,	22(9–10),	1322–1331.	https://doi.
org/10.1111/jocn.12055

Inouye,	 S.	 K.,	 Rushing,	 J.	 T.,	 Foreman,	 M.	 D.,	 Palmer,	 R.	 M.,	 &	 Pompei,	
P.	 (1998).	 Does	 delirium	 contribute	 to	 poor	 hospital	 outcomes?	
Journal of General Internal Medicine,	 13(4),	 234–242.	 https://doi.
org/10.1046/j.1525-1497.1998.00073.x

Inouye,	S.	K.,	van	Dyck,	C.	H.,	Alessi,	C.	A.,	Balkin,	S.,	Siegal,	A.	P.,	&	Horwitz,	
R.	 I.	 (1990).	Clarifying	confusion:	The	confusion	assessment	method.	
A	new	method	 for	 detection	of	 delirium.	Annals of Internal Medicine,	
113(12),	941–948.

Joray,	 S.,	Wietlisbach,	 V.,	 &	 Büla,	 C.	 J.	 (2004).	 Cognitive	 impairment	 in	
elderly	medical	 inpatients:	 Detection	 and	 associated	 six-	month	 out-
comes.	American Journal of Geriatric Psychiatry,	12(6),	639–647.	https://
doi.org/10.1176/appi.ajgp.12.6.639

Katz,	S.,	&	Akpom,	C.	A.	 (1976).	 Index	of	ADL.	Medical Care,	14(5	suppl),	
116–118.

Landefeld,	C.	S.,	Palmer,	R.	M.,	Kresevic,	D.	M.,	Fortinsky,	R.	H.,	&	Kowal,	J.	
(1995).	A	randomized	trial	of	care	in	a	hospital	medical	unit	especially	
designed	 to	 improve	 the	 functional	outcomes	of	acutely	 ill	older	pa-
tients.	The New England Journal of Medicine,	332,	1338–1344.

Laplante,	 J.,	 Cole,	 M.,	 McCusker,	 J.,	 Singh,	 S.,	 &	 Ouimet,	 M.	 A.	 (2005).	
[Confusion	assessment	method.	Validation	of	a	French-	language	ver-
sion].	Perspect Infirm,	3(1),	12–14,	16–18,	20–12.

Lawton,	M.	P.,	&	Brody,	E.	M.	 (1969).	Assessment	of	older	people:	 Self-	
maintaining	 and	 instrumental	 activities	 of	 daily	 living.	 Gerontologist,	
9(3),	179–186.

Lindenberger,	E.	C.,	Landefeld,	C.	S.,	Sands,	L.	P.,	Counsell,	S.	R.,	Fortinsky,	
R.	H.,	Palmer,	R.	M.,	&	Covinsky,	K.	E.	 (2003).	Unsteadiness	reported	
by	older	hospitalized	patients	predicts	functional	decline.	Journal of the 
American Geriatrics Society,	51(5),	621–626.

Martins,	 S.,	 &	 Fernandes,	 L.	 (2012).	 Delirium	 in	 elderly	 people:	 A	 re-
view. Frontiers in Neurology,	 3,	 101.	 https://doi.org/10.3389/
fneur.2012.00101

Maziere,	 S.,	 Laniece,	 I.,	Hadri,	N.,	 Bioteau,	C.,	Millet,	 C.,	 Couturier,	 P.,	&	
Gavazzi,	G.	 (2011).	 Predictors	 of	 functional	 decline	 of	 older	 persons	
after	 an	 hospitalisation	 in	 an	 acute	 care	 for	 elder	 unit:	 Importance	
of	 recent	 functional	 evolution.	 Presse Medicale (Paris, France: 1983),	
40(2),	 101–110.	 https://doi.org/10.1016/j.lpm.2010.05.023;	 S0755-
4982(10)00577-4	[pii]

McCusker,	J.,	Kakuma,	R.,	&	Abrahamowicz,	M.	(2002).	Predictors	of	func-
tional	 decline	 in	 hospitalized	 elderly	 patients:	 A	 systematic	 review.	
Gerontological Society of America,	57A(9),	M569–M577.

Mudge,	A.	M.,	O’Rourke,	P.,	&	Denaro,	C.	P.	(2010).	Timing	and	risk	factors	
for	functional	changes	associated	with	medical	hospitalization	in	older	
patients.	Journals of Gerontology. Series A, Biological Sciences and Medical 
Sciences,	65(8),	 866–872.	 https://doi.org/glq069	 [pii],	DOI:	 10.1093/
gerona/glq069

Palmer,	R.	M.	(1995).	Acute	hospital	care	of	elderly:	Minimizing	the	risk	of	
functional	decline.	Cleveland Clinic Journal of Medicine,	62(2),	117–128.

Palmer,	R.	M.,	Counsell,	S.,	&	Landefeld,	C.	S.	(1998).	Clinical	intervention	
trials:	The	ACE	Unit.	Clinics in Geriatric Medicine,	14(4),	831–849.

Pouget,	 R.,	 Yersin,	 B.,	 Wietlisbach,	 V.,	 Bumand,	 B.,	 &	 Büla,	 C.	 J.	
(2000).	 Depressed	mood	 in	 a	 cohort	 of	 elderly	medical	 inpatients:	
Prevalence,	 clinical	 correlates	 and	 recognition	 rate.	 Aging (Milano),	
12(4),	301–307.

Rubenstein,	L.	Z.,	Schairer,	C.,	Wieland,	G.	D.,	&	Kane,	R.	(1984).	Systematic	
biases	in	functional	status	assessment	of	elderly	adults:	Effects	of	dif-
ferent	data	sources.	Journal of Gerontology,	39(6),	686–691.

Sager,	 M.	 A.,	 Franke,	 T.,	 Inouye,	 S.	 K.,	 Landefeld,	 C.	 S.,	 Morgan,	 T.	 M.,	
Rudberg,	 M.	 A.,	 &	Winograd,	 C.	 H.	 (1996).	 Functional	 outcomes	 of	
acute	medical	 illness	and	hospitalization	 in	older	persons.	Archives of 
Internal Medicine,	156(6),	645–652.

Sager,	M.	A.,	&	Rudberg,	M.	A.	(1998).	Functional	decline	associated	with	
hospitalization	 for	 acute	 illness.	 Clinics in Geriatric Medicine,	 14(4),	
669–679.

de	Saint-Hubert,	M.,	Schoevaerdts,	D.,	Poulain,	G.,	Cornette,	P.,	&	Swine,	
C.	(2009).	Risk	factors	predicting	later	functional	decline	in	older	hos-
pitalized	 patients.	 Acta Clinica Belgica,	 64(3),	 187–194.	 https://doi.
org/10.1179/acb.2009.034

Salvi,	F.,	Miller,	M.	D.,	Grilli,	A.,	Giorgi,	R.,	Towers,	A.	L.,	Morichi,	V.,	&	Dessì-
Fulgheri,	P.	(2008).	A	manual	of	guidelines	to	score	the	modified	cumu-
lative	illness	rating	scale	and	its	validation	in	acute	hospitalized	elderly	
patients.	Journal of the American Geriatrics Society,	56(10),	1926–1931.	
https://doi.org/10.1111/j.1532-5415.2008.01935.x

StataCorp	(2009).	Stata statistical software: Release 11.	College	Station,	TX:	
StataCorp	LP.

Steele,	J.	S.	 (2010).	Current	evidence	 regarding	models	of	acute	care	 for	
hospitalized	 geriatric	 patients.	 Geriatric Nursing,	 31(5),	 331–347.	
https://doi.org/10.1016/j.gerinurse.2010.03.003

Sutton,	M.,	Grimmer-Somers,	K.,	&	Jeffries,	L.	 (2008).	Screening	 tools	 to	
identify	hospitalised	elderly	patients	at	risk	of	functional	decline:	A	sys-
tematic review. International Journal of Clinical Practice,	62(12),	1900–
1909.	https://doi.org/10.1111/j.1742-1241.2008.01930.x

VanCraen,	K.,	Braes,	T.,	Wellens,	N.,	Denhaerynck,	K.,	Flamaing,	J.,	Moons,	P.,	
…	Milisen,	K.	(2009).	The	Effectiveness	of	Inpatient	Geriatric	Evaluation	

https://doi.org/10.1111/j.1532-5415.2004.52354.x, JGS52354 [pii]
https://doi.org/10.1111/j.1532-5415.2004.52354.x, JGS52354 [pii]
https://doi.org/ioi00889 [pii]
https://doi.org/jgs51152 [pii]
https://doi.org/306/16/1782 [pii] 10.1001/jama.2011.1556
https://doi.org/306/16/1782 [pii] 10.1001/jama.2011.1556
https://doi.org/10.1136/bmj.d6553, bmj.d6553 [pii]
https://doi.org/10.1111/jgs.12028
https://doi.org/10.1111/jgs.12028
https://doi.org/10.1111/jgs.12282
https://doi.org/10.1111/jgs.12282
https://doi.org/10.1111/ijn.12134
https://doi.org/10.1111/j.1365-2702.2006.01579.x
https://doi.org/10.1111/j.1365-2702.2006.01579.x
https://doi.org/10.1111/jocn.12055
https://doi.org/10.1111/jocn.12055
https://doi.org/10.1046/j.1525-1497.1998.00073.x
https://doi.org/10.1046/j.1525-1497.1998.00073.x
https://doi.org/10.1176/appi.ajgp.12.6.639
https://doi.org/10.1176/appi.ajgp.12.6.639
https://doi.org/10.3389/fneur.2012.00101
https://doi.org/10.3389/fneur.2012.00101
https://doi.org/10.1016/j.lpm.2010.05.023; S0755-4982(10)00577-4 [pii]
https://doi.org/10.1016/j.lpm.2010.05.023; S0755-4982(10)00577-4 [pii]
https://doi.org/glq069 [pii], DOI: 10.1093/gerona/glq069
https://doi.org/glq069 [pii], DOI: 10.1093/gerona/glq069
https://doi.org/10.1179/acb.2009.034
https://doi.org/10.1179/acb.2009.034
https://doi.org/10.1111/j.1532-5415.2008.01935.x
https://doi.org/10.1016/j.gerinurse.2010.03.003
https://doi.org/10.1111/j.1742-1241.2008.01930.x


     |  9D’ONOFRIO et al.

and	 Management	 Units:	 A	 Systematic	 Review	 and	 Meta-Analysis.	
Journal of the American Geriatrics Society,	 58(1),	 83–92.	 https://doi.
org/10.1111/j.1532-5415.2009.02621.x

Wakefield,	 B.	 J.,	 &	 Holman,	 J.	 E.	 (2007).	 Functional	 trajectories	 as-
sociated	 with	 hospitalization	 in	 older	 adults.	 Western Journal of 
Nursing Research,	 29(2),	 161–177.	 https://doi.org/29/2/161	 [pii];	
10.1177/0193945906293809

Zelada,	M.	A.,	 Salinas,	R.,	&	Baztàn,	J.	 J.	 (2007).	Reduction	of	 functional	
deterioration	during	hospitalization	in	an	acute	geriatric	unit.	Archives 
of Gerontology and Geriatrics,	48(1),	35–39.	https://doi.org/10.1016/j.
archger.2007.09.008

Zisberg,	A.,	 Shadmi,	E.,	 Sinoff,	G.,	Gur-Yaish,	N.,	 Srulovici,	E.,	&	Admi,	H.	
(2011).	 Low	mobility	 during	 hospitalization	 and	 functional	 decline	 in	

older	adults.	Journal of the American Geriatrics Society,	59(2),	266–273.	
https://doi.org/10.1111/j.1532-5415.2010.03276.x

How to cite this article:	D’Onofrio	A,	Büla	C,	Rubli	E,	
Butrogno	F,	Morin	D.	Functional	trajectories	of	older	
patients	admitted	to	an	Acute	Care	Unit	for	Elders.	Int J 
Older People Nurs. 2017;00:1–9.  
https://doi.org/10.1111/opn.12164

https://doi.org/10.1111/j.1532-5415.2009.02621.x
https://doi.org/10.1111/j.1532-5415.2009.02621.x
https://doi.org/29/2/161 [pii]; 10.1177/0193945906293809
https://doi.org/29/2/161 [pii]; 10.1177/0193945906293809
https://doi.org/10.1016/j.archger.2007.09.008
https://doi.org/10.1016/j.archger.2007.09.008
https://doi.org/10.1111/j.1532-5415.2010.03276.x
https://doi.org/10.1111/opn.12164

