
	

APPROACHES	TO	SUPPORT	VENTRICULAR	ASSIST	DEVICE	PATIENTS	IN	THE	

COMMUNITY:	A	SCOPING	REVIEW		

	

by	

NINIANNE	ALEXIS	BAGTAS	

B.Sc.N.,	The	University	of	British	Columbia,	2007	

	

	

A	SPAR	PROJECT	SUBMITTED	IN	PARTIAL	FULFILLMENT		
OF	THE	REQUIREMENTS	FOR	THE	DEGREE	OF		

	
	

MASTER	OF	SCIENCE	IN	NURSING	

in	

	

THE	FACULTY	OF	GRADUATE	AND	POSTDOCTORAL	STUDIES	

	

	

THE	UNIVERSITY	OF	BRITISH	COLUMBIA		

(Vancouver)	

	

	

August	2018	

©	Ninianne	Alexis	Bagtas,	2018		



	 ii	

Committee	
	
The	following	individuals	certify	that	they	have	read,	and	recommend	to	the	Faculty	
of	Graduate	and	Postdoctoral	Studies	for	acceptance,	a	SPAR	project	entitled:	
	
Approaches	to	Support	Ventricular	Assist	Device	Assist	Patients	in	the	Community:	
a	Scoping	Review	
	

submitted	
by	 Ninianne	Alexis	Bagtas	 	

in	partial	fulfillment	of	the	
requirements	for	

the	
degree	of	 Master	of	Science	in	Nursing	

in	 The	Faculty	of	Graduate	and	Postdoctoral	Studies	
	

Examining	Committee:	

Dr.	Bernie	Garrett,	Nursing	
Supervisor		

Annemarie	Kaan,	Nursing	
Supervisory	Committee	Member		

	
	
	
	
	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	 iii	

Abstract		

Ventricular	Assist	Devices	(VADs)	are	internally	implanted	mechanical	

circulatory	pumps	designed	to	augment	cardiac	function	in	patients	with	end-stage	

heart	failure.		These	devices	offer	significant	improvements	in	mortality	and	quality	

of	life	when	compared	to	medical	management	alone.		However	the	complexities	of	

the	device	require	specialized	management	even	when	patients	are	discharged	from	

hospital.		In	response	mechanical	circulatory	support	(MCS)	centres	have	developed	

a	number	of	approaches	to	support	patients	living	in	the	community	along	with	

their	caregivers	and	community	healthcare	providers.		However	the	nature	and	

effectiveness	of	these	approaches	are	unclear.		A	five-stage	scoping	review	was	

conducted	to	identify	the	range,	characteristics,	and	effectiveness	of	support	

approaches	that	have	been	reported.		The	theory	of	self-care	of	chronic	illness	was	

used	to	guide	the	analysis.		CINAHL,	PubMed/MEDLINE,	the	Web	of	Science,	and	

Google	Scholar	were	used	to	identify	17	studies.		Studies	were	eligible	for	inclusion	

if	they	included	a	sample	VAD	patients,	their	caregivers,	or	their	community	

healthcare	providers,	included	an	approach	to	outpatient	care,	and	were	delivered	

outside	of	the	MCS	centre.		Seven	themes	were	identified.		MCS	team	support,	close	

surveillance,	resource	provision,	community	provider	as	support,	provider	training,	

peer	support,	and	educating	family	and	friends	represent	the	range	of	community	

support	approaches	reported	in	the	literature.		The	principles	of	MCS	centres	as	

hubs	of	support,	emergency	preparedness,	and	the	use	of	novel	technologies	

characterize	these	approaches.		These	themes	offer	nurses	and	other	MCS	clinicians	

a	catalogue	of	approaches	to	support	the	self-care	of	these	patients	in	the	
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community,	as	well	as	potential	inspiration	for	the	development	and	study	of	future	

community	support	initiatives	for	VAD	patients,	their	families,	and	their	community	

healthcare	providers.					
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Lay	Summary	

A	Ventricular	Assist	Device	(VAD)	is	a	type	of	mechanical	heart	pump.		It	is	

implanted	to	help	people	with	failing	hearts	to	pump	enough	blood	through	their	

body.		This	pump	helps	people	to	return	to	some	of	their	normal	activities,	and	to	go	

home	from	the	hospital.		Even	when	they	are	home,	people	implanted	with	VADs	

need	extra	support	to	take	care	of	them.		The	purpose	of	this	study	was	to	find	all	

the	different	ways	to	provide	this	extra	support,	and	which	ways	might	work	best.		

The	research	was	searched	and	organized	to	answer	these	questions.		These	

answers	are	meant	to	help	nurses	and	other	healthcare	workers	to	improve	care	to	

support	people	implanted	with	VADs.			
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Preface	

This	SPAR	project	is	original,	unpublished,	independent	work	by	the	author,	N.	

Bagtas.		
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Chapter	1:	Introduction	

While	the	sophistication	of	mechanical	circulatory	support	(MCS)	systems	

have	extended	life	in	selected	patients	with	advanced	and	end-stage	heart	failure	

(ESHF),	heart	failure	incidence	and	severity	in	Canada	continue	to	increase	(Heart	

and	Stroke	Foundation,	2016;	Schmitto	et	al.,	2016).		Coupled	with	the	limited	

availability	of	donor	hearts,	the	need	for	and	prevalence	of	MCS	systems	is	only	

expected	to	grow.		As	a	form	of	MCS,	Ventricular	Assist	Devices	(VADs)	are	a	durable	

and	effective	treatment	to	provide	cardiac	support	to	selected	patients	with	

advanced	heart	failure.			

Improved	device	safety	and	patient	management	have	established	outpatient	

management	as	the	standard	of	care.		However	the	complexity	of	outpatient	

management	has	required	MCS	centres	to	develop	varied	approaches	to	support	

VAD	care	in	the	community.		This	scoping	review	examines	the	range	of	approaches	

currently	reported	in	use	to	support	the	management	of	VAD	patients	in	the	

community	setting.		The	theory	of	self-care	of	chronic	illness	will	guide	this	analysis	

of	the	research	in	this	emerging	field.				

Background	

Heart	failure	“is	a	complex	clinical	syndrome	in	which	abnormal	heart	

function	results	in…clinical	symptoms	of	reduced	cardiac	output…at	rest	or	with	

stress”	(Ezekowitz	et	al.,	2017,	p.	1343).		A	“persistent	and	progressive	disease”,	

heart	failure	is	punctuated	by	episodic	decompensation	and	includes	“symptoms…of	

reduced	cardiac	output”	such	as	shortness	of	breath,	chest	pain,	fatigue,	and	signs	of	
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end-organ	hypoperfusion	(Ezekowitz	et	al.,	2017,	p.	1343;	Yancy	et	al.,	2013).		These	

may	evolve	to	severely	limit	functional	ability	and	quality	of	life.			

In	Canada,	50,000	new	cases	of	heart	failure	are	diagnosed	annually,	while	26	

million	people	are	affected	worldwide	(Heart	and	Stroke	Foundation,	2016;	

Ambrosy	et	al.,	2014).		The	disease	is	estimated	to	cost	Canadians	$2.8	billion	in	

direct	costs	including	hospital	services,	medications,	and	follow-up	care	each	year—

an	estimate	which	fails	to	include	the	indirect	costs	due	to	lost	productivity,	illness	

benefits	and	welfare	support	(Cook	et	al.,	2014;	Heart	and	Stroke	Foundation,	

2016).		Globally	the	combined	cost	(direct	and	indirect)	of	heart	failure	is	estimated	

to	be	$108	billion	per	annum	(Cook	et	al.,	2014).			

Despite	medical	therapy	patients	frequently	experience	ongoing	and	

sometimes	acute	cardiac	decompensation.		Some	of	these	patients	may	be	suitable	

for	consideration	for	heart	transplant,	or	more	recently,	specialized	cardiac	

technologies,	to	sustain	and	prolong	their	life	(Yancy	et	al.,	2013).		Heart	

transplantation	is	the	consensus	long-term	therapy	for	heart	failure	(Schmitto	et	al.,	

2016).		However,	as	Schmitto	et	al.	(2016)	note,	the	limited	supply	of	organs	for	

donation	worldwide	restricts	this	as	a	treatment	option	for	many	patients.		In	light	

of	these	shortages,	alternatives	to	heart	transplant	have	been	developed	since	the	

1960s,	in	the	form	of	mechanical	circulatory	support	(MCS)	technologies	(Rose	et	al.,	

2001).			

Ventricular	Assist	Devices	

Ventricular	Assist	Devices	(VADs)	offer	MCS	to	selected	patients	with	heart	

failure	requiring	long-term	support	(Cook	et	al.,	2017;	Schmitto	et	al.,	2016).		VADs	
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in	current	use	are	internally	implanted	electromechanical	pumps	designed	to	

augment	cardiac	output	and	maintain	organ	perfusion	(Wilson,	Givertz,	Stewart,	&	

Mudge,	2009).		They	are	most	often	implanted	surgically	via	steronotomy,	usually	

during	cardiopulmonary	bypass	(Wilson	et	al.,	2009).		The	pump	draws	blood	from	

the	ventricle	and	pushes	it	through	to	the	aorta	(Wilson	et	al.,	2009).		The	‘driveline’	

is	an	electrical	wire	that	exits	through	the	skin,	connecting	the	pump	to	the	external	

controller	and	two	external	power	sources,	in	the	form	of	specialized	batteries	

and/or	connection	to	AC	or	DC	power	(Cook	et	al.,	2017).			

		 VADs	provide	cardiac	support	to	patients	with	heart	failure	awaiting	heart	

transplant	(bridge	to	transplant),	as	a	bridge	to	cardiac	recovery,	or	as	a	permanent	

support	for	selected	patients	with	ESHF,	but	ineligible	for	heart	transplant	

(destination	therapy)	(Cook	et	al.,	2017;	Schmitto	et	al.,	2016).		By	providing	

continuous	flow,	VADs	support	cardiac	output.		This	support	is	commonly	provided	

to	the	left	ventricle	alone,	but	the	device	is	capable	of	providing	right-sided	or	

biventricular	support.		This	support	decreases	myocardial	workload	and	thereby	in	

some	cases	promotes	recovery	(MacIver	et	al.,	2009;	Wilson	et	al.,	2009).		

VADs	have	provided	significant	improvements	in	mortality	and	quality	of	life	

for	patients	with	ESHF	when	compared	to	medical	therapy	alone	(Rose	et	al.,	2001).		

Survival	rates	of	patients	implanted	with	current	continuous	flow	devices	hover	

around	80%	at	one	year	and	70%	at	two,	with	reports	of	survival	rates	near	60%	at	

five	years	(Kirklin	et	al.,	2017;	Schmitto	et	al.,	2016).		These	numbers	highlight	the	

growing	number	of	years	patients	are	living	on	VAD	support—with	a	significant	

cohort	of	patients	living	beyond	their	fourth	year	of	support	(Schmitto	et	al.,	2016).		
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In	addition	to	years	of	life,	patients	supported	with	VAD	report	substantial	

improvements	in	physical	function	and	quality	of	life	(Jakovljevic	et	al.,	2014;	Kirklin	

et	al.,	2017).		These	changes	often	occur	within	the	first	three	months	following	

implantation,	as	patients	report	improvements	in	their	ability	to	conduct	self-care	

and	their	usual	activities,	as	well	as	marked	improvement	in	their	overall	health	

(Jakovljevic	et	al.,	2014;	Kirklin	et	al.,	2017).		Such	improvements	allow	many	

patients	to	return	to	work	or	school	(Morales	et	al.,	2000;	Wilson	et	al.,	2009).			

Potential	Complications	

While	VADs	provide	a	safe	and	effective	form	of	cardiac	support,	significant	

complications	sometimes	occur.		The	surfaces	of	the	VAD	and	the	shear	forces	

affected	by	its	flow	can	cause	activation	of	immune	system	and	coagulation	factors	

(Wilson	et	al.,	2009).		Activation	of	these	factors	can	cause	bleeding	as	well	as	clot	

formation	or	pump	thrombosis	resulting	in	stroke	or	device	failure	(Wilson	et	al.	

2009).		While	antiplatelet	and	anticoagulation	therapies	are	required	for	the	

duration	of	VAD	support	to	minimize	these	risks,	this	must	be	also	weighed	against	

the	risk	of	bleeding	(Wilson	et	al.,	2009).				

Early	complications	related	to	VAD	implantation	are	typically	related	to	the	

surgical	implantation	itself.		Common	complications	during	the	30	days	post	

implantation	include	bleeding	and	infection	(Kirklin	et	al.,	2017).		However	many	

patients	experience	non-surgical	bleeding	post	implantation,	with	gastrointestinal	

(GI)	bleeding	reported	as	the	leading	cause	of	readmission	within	the	first	month	

(Akhter	et	al.,	2015).		A	number	of	factors	have	been	implicated	in	this	increased	

risk	including	acquired	von	Willebrand	syndrome,	vascular	alterations	caused	by	
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the	device’s	non-pulsatile	flow,	and	the	accompanying	risk	of	bleeding	arising	from	

antiplatelet	and	anticoagulation	therapies	(Akhter	et	al.,	2015).		During	the	early	

post	implantation	period	multisystem	organ	failure,	right	heart	failure,	and	

cerebrovascular	events	(embolic	or	haemorrhagic)	confer	the	greatest	risks	of	

mortality	(Kirklin	et	al.,	2017).	

Long-term	complications	of	VAD	therapy	include	cerebrovascular	events,	

bleeding,	and	infection	(Kirklin	et	al.,	2017;	Schmitto	et	al.,	2016).		Kirklin	et	al.	

(2017)	note	that	beyond	6	months	post	implantation,	stroke	persists	as	the	primary	

cause	of	death.		Unfortunately	the	risk	of	stroke	exists	both	from	thrombus	

formation	as	well	as	haemorrhage.		Balancing	the	need	for	anticoagulation	with	the	

risk	of	bleeding	(particularly	since	MCS	patients	appear	to	be	susceptible	to	GI	

bleeding)	is	an	ongoing	challenge	of	VAD	management	(Wilson	et	al.,	2009).		Outside	

of	bleeding	within	the	first	3	months,	infection	is	the	most	frequent	adverse	event	

(Kirklin	et	al.,	2017).		The	driveline	exit	site	is	vulnerable	to	infection,	and	the	risk	

exists	that	this	may	become	a	potentially	serious	complication	leading	to	sepsis	or	

multiorgan	failure	(Schmitto	et	al.,	2016;	Wilson	et	al.,	2009).		While	pump	

thrombus	and	related	malfunction	are	relatively	infrequent	complications,	rates	of	

device	thrombosis	are	higher	than	originally	reported	(Kirklin	et	al.	2015;	Uriel	et	

al.,	2014).		Pump	thrombus	can	result	in	various	thromboembolic	events	as	well	as	

hemodynamic	collapse	and	death	(Uriel	et	al.,	2014).		Treatment	for	thrombus	

includes	heparin,	fibrinolytic	therapy	or	pump	exchange	(Uriel	et	al.,	2014).		

Unsurprisingly,	survival	worsens	with	each	pump	exchange	(Kirklin	et	al.,	2015).			
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Outpatient	Surveillance	

Historically	patient	frailty	and	the	higher	complication	rate	of	first	

generation	devices	necessitated	ongoing	proximity	to	the	MCS	centre	for	rapid	care	

management	after	hospital	discharge	(Helman	&	Oz,	2001;	Morales	et	al.	2000).		The	

transition	in	device	design	from	early	pulsatile	devices	to	more	sophisticated	

current	continuous	flow	pumps	has	markedly	decreased	the	risk	of	mechanical	

device	malfunction	(Pagani	et	al.,	2009).			

Improved	durability	and	patient	outcomes,	along	with	increasing	program	

expertise	(such	as	patient	selection	and	timing	of	implantation),	has	established	the	

safety	of	outpatient	VAD	management	such	that	it	has	become	the	standard	of	care	

(Morales	et	al.,	2000;	Wilson	et	al.,	2009).		As	such	the	majority	of	patients	are	able	

to	return	to	their	home	communities	upon	discharge	(Schlöglhofer	et	al.,	2016).		

Routine	care	now	involves	outpatient	clinic	visits	to	the	MCS	centre	at	regular	and	

lengthening	intervals	(MacIver	et	al.,	2009).		

Still,	the	dynamics	of	the	technology	remain	complex,	and	require	significant	

preparation	while	the	patient	is	still	hospitalized	to	ensure	safe	management	as	an	

outpatient.		Foremost	is	the	designation	of	a	caregiver	(Marcuccilli	&	Casida,	2011).		

Prior	to	discharge,	both	the	patient	and	their	caregiver	are	required	to	master	

device-specific	care	(Feldman	et	al.,	2013;	Widmar,	Dietrich,	&	Minnick,	2014).		This	

includes	daily	management	such	as	changing	power	sources,	driveline	site	care	and	

emergency	procedures	(Widmar	et	al.,	2014).		While	caregiving	requirements	vary	

across	hospitals,	the	caregiver	is	generally	responsible	for	providing	many	aspects	

of	day-to-day	care	for	the	patient	once	discharged	(Magid	et	al.,	2016;	Marcuccilli	&	
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Casida,	2011).		Caregivers	are	also	required	to	assist	patients	with	postoperative	

recovery,	medication	management,	and	coordination	of	follow-up	appointments	and	

transport	(Magid	et	al.,	2016;	Marcuccilli	&	Casida,	2011).		The	intensity	and	

duration	of	caregiving	varies	considerably	according	to	the	patient’s	condition—as	

patients	become	more	independent,	caregiving	requirements	lessen	(Magid	et	al.,	

2016).		

Follow-up	occurs	at	the	MCS	centre	for	heart	failure	and	device-related	

examination	(MacIver	et	al.,	2009).		Clinic	visits	include	a	thorough	history,	

symptom	review,	and	physical	exam,	as	well	as	a	review	of	anticoagulation	and	

blood	pressure	control	parameters	in	the	clinic	(Estep,	Trachtenberg,	Loza,	&	

Bruckner,	2015).		Managing	anticoagulation	with	the	risk	of	bleeding	can	be	

challenging,	and	regular	laboratory	testing	and	medication	titration	are	required	

(Estep	et	al.,	2015).		Unfortunately	there	is	no	standardized	regimen	for	

anticoagulation	as	practices	vary	across	programs	(Schmitto	et	al.,	2016).		

Hypertension	management	is	often	required	as	patients	frequently	develop	post	

implantation	hypertension	(Mountis	&	Starling,	2009).		The	pump’s	dependence	on	

higher	preload	and	lower	afterload	requires	tight	blood	pressure	control	(MAP	

between	70	to	80)	to	promote	optimum	forward	flow	(Estep	et	al.,	2015).		

Maintaining	blood	pressure	in	this	range	is	also	important	to	minimize	the	risk	of	

end-organ	damage	and	cerebral	bleeding	(Estep	et	al.,	2015;	Mountis	&	Starling,	

2009).		
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The	Challenges	of	Outpatient	Care	

Though	VAD	patients	are	now	living	with	their	devices	for	months	and	even	

years,	living	in	the	community	still	poses	distinct	challenges	for	patients	with	VADs,	

their	caregivers,	and	their	community	healthcare	providers.			

Patient	experiences.		For	many	patients	learning	to	manage	the	complexity	

of	VAD	care	is	challenging.		The	transition	home	is	often	characterized	by	

uncertainty,	persistent	worry,	and	a	lack	of	perceived	control	(Hallas,	Banner,	&	

Wray	2009;	Marcuccilli,	Casida,	Bakas,	&	Pagani,	2014).		As	a	result	many	patients	

experience	depression	and	anxiety	(Marcuccilli	et	al.,	2014).		Even	after	mastering	

VAD	care	in	hospital,	many	patients	doubt	their	ability	to	execute	these	skills,	and	

fear	going	home	(Casida,	Marcuccilli,	Peters,	&	Wright,	2011;	Magid	et	al.	2016).		

VAD	therapy	requires	patients	to	make	substantial	adjustments	to	their	daily	lives—

from	physical	alterations	to	the	home	environment	to	changes	in	daily	activities	to	

accommodate	the	device	(Casida	et	al.,	2011).		Showering	is	one	activity	that	is	

markedly	altered.		The	device	must	never	get	wet,	and	despite	specialized	

showering	equipment	frequently	requires	assistance	to	accomplish	(Petruik,	Mack,	

Conway,	Buchholz,	&	van	Manen,	2017).				

Caregiver	burden.		VAD	caregivers	report	similar	experiences	of	pervasive	

worry,	self-doubt	around	caregiving,	and	feeling	overwhelmed	(Marcuccilli	et	al.,	

2014).		This	is	unsurprising	as	responsibility	for	caregiving	often	commences	with	

the	patient’s	postoperative	recovery,	when	the	patient	is	most	dependent.		Over	

time	caregiving	itself	may	become	a	chronic	stressor,	potentially	resulting	in	

multiple	negative	psychological,	behavioural,	and	physiological	consequences	for	
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the	caregiver	(Bevans	&	Sternberg,	2012).		Frequently	defined	“as	the	strain	or	load	

borne	by	a	person	who	cares	for	a	chronically	ill,	disabled,	or	elderly	family	

member”,	caregiver	burden	often	coincides	with	other	stressors	(such	as	financial),	

in	addition	to	uncertainty	around	the	VAD	patient’s	health	(Stucki	&	Mulvey,	2000,	

quoted	in	Buhse,	2008).		However,	several	authors	point	to	the	positive	reflections	

on	caregiving	many	of	their	study	participants	provide,	characterizing	caregiving	as	

a	“longitudinal	process”	that	evolves	as	patients	and	caregivers	learn	to	incorporate	

VAD	care	into	their	daily	lives	(Casida	et	al.,	2011;	Magid	et	al.,	2016;	Marcuccilli	&	

Casida,	2011).		Still,	it	is	clear	that	an	opportunity	exists	to	support	caregivers	to	

limit	the	impact	of	caregiver	burden	on	the	caregivers	and	those	being	cared	for.		

Community	healthcare	providers.		While	patients	and	their	caregivers	are	

expected	to	master	routine	VAD	care	themselves,	they	still	require	expert	guidance	

on	issues	such	heart	failure	exacerbations,	anticoagulation	management,	and	

emergency	care.		The	community	healthcare	providers	(cardiologists,	GPs)	they	may	

consult	in	these	scenarios	often	have	little	or	no	knowledge	and	previous	experience	

with	VADs	(Partyka	&	Taylor,	2014;	Wilson	et	al.,	2009).		Though	coordination	with	

community	healthcare	providers	is	recommended,	there	is	no	standardized	

approach	across	MCS	centre	programs	to	prepare	these	providers	for	patient	

discharge	into	their	care	(Cook	et	al.,	2017;	Feldman	et	al.,	2013).			

Emergency	healthcare	services.		Several	authors	highlight	the	particular	

challenges	for	emergency	healthcare	providers	attempting	to	support	patients	with	

a	VAD,	with	little	or	no	knowledge	of	the	device	(Partyka	&	Taylor,	2014;	Wilson	et	

al.,	2009).		For	example,	given	the	non-pulsatile	flow	of	many	current	VAD	models,	
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patients	may	have	no	palpable	pulses	(Cook	et	al.,	2017).		For	many	years,	

guidelines	around	first-line	emergency	therapy	such	as	the	initiation	of	chest	

compressions	for	cardiopulmonary	resuscitation	in	VAD	patients	have	not	existed	

(Schweiger	et	al.,	2012).		The	American	Heart	Association	only	recently	released	

guidelines	addressing	this	topic	directly	(Peberdy	et	al.,	2017).		Device	longevity	and	

the	return	of	VAD	patients	to	their	home	communities	will	only	increase	the	

likelihood	of	incidents	requiring	VAD	support	in	the	community.			

Support	Approaches	

To	address	the	challenges	of	VAD	care	in	the	community,	MCS	centres	have	

developed	a	variety	of	approaches	to	support	VAD	patients	in	the	community	

setting.			Many	MCS	centres	offer	direct	support	and	advice	to	patients	and	their	

caregivers	through	remote	telephone	and	online	technologies	(Casida	&	Pastor,	

2012;	Widmar	et	al.,	2014).		As	reported	by	one	centre,	VAD-expert	nurses	provide	

24-hour	triage	support	through	a	“hotline”	to	resolve	patient	and	device	issues	

remotely	(Kaan,	Kealy,	Andrews,	&	Gauthier,	2009).		Other	strategies	target	

community	healthcare	providers	in	recognition	of	their	first-line	roles	in	supporting	

VAD	patients	and	caregivers	where	they	live.		These	include	providing	training	in	

basic	and	emergency	VAD	care	to	GPs,	hospital	staff,	and	the	emergency	services	

(Casida	&	Pastor,	2012;	Widmar	et	al.,	2014).		

Benefits	of	Community	Management	

Estep	et	al.	(2015)	highlight	several	benefits	of	promoting	management	of	

patients	by	healthcare	providers	(general	practitioners,	cardiologists,	nurse	

practitioners)	in	the	community.		They	list	easier	follow-up	for	patients	and	
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caregivers	(due	to	time	and	cost	saved	from	frequent	travel	to	the	MCS	centre)	

which	may	result	in	improved	compliance	with	follow-up,	empowerment	of	

community	care	provider	to	deliver	long-term	outpatient	care,	promoting	VAD-

related	clinical	knowledge	and	skills	of	the	community	healthcare	provider	to	

address	emergent	patient	issues,	all	while	promoting	care	within	the	established	

relationship	of	the	patient	and	their	community	provider	(Estep	et	al.,	2015).		

Moreover	the	cost	savings	outpatient	VAD	management	programs	offer	(over	in-

patient	management)	is	substantial	(Morales	et	al.	2000).		Community	management	

is	particularly	significant	for	Canadian	VAD	patients,	given	that	many	may	live	at	a	

distance	from	MCS	centres,	as	centres	are	located	in	tertiary	care	hospitals	in	

metropolitan	cities.			

Rationale	

The	nature,	utilization,	and	effectiveness	of	approaches	to	support	VAD	

patients	in	the	community	remain	unclear,	as	few	studies	have	been	conducted	and	

no	synthesis	of	approaches	currently	exists.		Therefore,	a	scoping	review	of	

practices	is	an	appropriate	way	to	examine	and	map	the	range	of	approaches	

available	to	support	patients	with	VADs,	their	caregivers,	and	their	healthcare	

providers	in	the	community	setting	(Arksey	&	O’Malley,	2005).		Because	community	

healthcare	providers	offer	vital	support	to	VAD	patients	and	caregivers	in	their	

home	communities,	approaches	targeting	this	group	are	also	integral	to	this	review.		

By	examining	the	characteristics,	contexts,	and	effectiveness	of	studied	approaches,	

this	review	aims	to	consolidate	what	is	known	in	this	area	to	enhance	the	care	of	

this	population	in	the	community.		
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Research	Questions	

The	questions	this	review	is	designed	to	address	are:		

What	is	the	evidence	on	approaches	to	support	the	community	care	of	patients	

implanted	with	Ventricular	Assist	Devices	(VAD)?			

a. What	types	of	support	approaches	have	been	reported?	

b. What	are	the	characteristics	and	contexts	of	these	support	approaches?	

c. What	support	strategies	are	most	effective?	

d. What	further	research	is	needed	to	establish	best	practice?			

Conceptual	Framework	

In	examining	efforts	to	promote	care	provision	in	the	community	for	VAD	

patients,	this	review	is	guided	by	the	theory	of	self-care	of	chronic	illness.		Adapted	

from	their	work	with	patients	with	heart	failure	to	the	management	of	chronic	

illness	generally,	Reigel,	Jaarsma,	&	Strömberg	(2012)	define	self-care	as	“the	

process	of	maintaining	health	through	health	promoting	practices	and	managing	

illness”	(p.	195).		The	authors	argue	that	“for	those	who	seek	care	within	the	

organized	health	system,	chronic	illness	impose[s]	a	set	of	behavioural	

requirements”	(Riegel,	Jaarsma,	&	Stromberg,	2012).		It	is	clear	that	this	is	the	case	

for	VAD	patients,	as	the	device	itself	requires	daily	maintenance	activities.			

They	define	the	key	concepts	of	self-care	maintenance,	self-care	monitoring,	

and	self-care	management	as	interrelated	processes.		Self-care	maintenance	

includes	the	behaviours	performed	to	maintain	physical	stability	and	in	those	with	

chronic	illness	often	include	the	recommendations	of	healthcare	providers	such	as	

diet	or	medication	regimes	(Reigel,	Jaarsma,	&	Strömberg,	2012).		Self-care	
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monitoring	includes	routine	body	“surveillance”	to	detect	when	a	change	has	

occurred,	and	bridges	self-care	maintenance	to	management	(Reigel,	Jaarsma,	&	

Strömberg,	2012).		Finally	self-care	management	includes	the	evaluation	of	detected	

changes	to	determine	whether,	and	what	action	is	required	(Reigel,	Jaarsma,	&	

Strömberg,	2012).		Kato,	Jaarsma,	&	Ben	Gal	(2014)	utilize	this	model	to	illustrate	

the	self-care	requirements	of	VAD	patients	following	discharge.		These	processes	

offer	several	clear	areas	of	focus	for	targeted	interventions	in	this	population,	and	

will	be	used	to	guide	data	collection,	analysis,	and	abstraction	in	this	review.		

Figure	1:	Model	of	the	theory	of	self-care	of	chronic	illness	adapted	for	VAD	patients	

	

Adapted	from	“Learning	Self-care	After	Left	Ventricular	Assist	Device	Implantation”	

by	N.	Kato,	T.	Jaarsma,	&	T.	Ben	Gal,	2014,	!"##$%&'#($)'*+"#&$,&-.#(,	11,	p.	292.			
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Study	Significance	

By	synthesizing	knowledge	from	current	studies,	the	findings	of	this	review	

are	intended	to	identify	evidence-based	practices	to	support	VAD	patients	and	their	

families	in	their	home	communities.		Its	dissemination	may	help	to	guide	nurses	and	

other	clinicians	working	within	MCS	programs	to	utilize	evidence-based	approaches	

to	support	their	patients	and	families.		This	review	also	offers	a	summary	of	

potential	approaches	available	for	healthcare	providers	living	in	the	community,	to	

support	VAD	patients	and	caregivers	in	their	care.		In	identifying	research	gaps,	it	is	

also	intended	to	guide	ongoing	research	priorities	in	this	area.		Review	findings	may	

also	help	inform	healthcare	policy	and	promote	funding	for	community	initiatives	in	

VAD	care.			
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Chapter	2:	Methods	

Scoping	Review	

A	scoping	review	is	a	growing	method	of	literature	review	used	to	clarify	the	

range	and	nature	of	available	evidence	in	a	topic	area	(Polit	&	Beck,	2012).		Unlike	

systematic	reviews	requiring	narrow	research	questions,	scoping	reviews	may	be	

utilized	to	examine	and	“map”	broader	topic	areas	(Arksey	&	O’Malley,	2005).		As	

Levac	et	al.	(2010)	point	out	they	are	particularly	suited	to	disciplines	where	

evidence	is	still	emerging,	and	where	the	paucity	of	randomized	controlled	trials	

makes	systematic	review	inappropriate.		Scoping	reviews	allow	for	synthesis	of	

studies	with	diverse	methodologies	(including	published	and	grey	literature),	and	

are	thus	suited	to	addressing	diverse	questions	(Levac	et	al.,	2010).		They	may	be	

undertaken	as	a	preliminary	investigation	to	assess	the	range	and	nature	of	

research	in	a	topic	area,	to	determine	the	feasibility	or	value	of	conducting	a	

systematic	review,	as	a	standalone	project	to	summarize	and	disseminate	research	

findings	to	stakeholders,	or	to	identify	gaps	in	the	research	(Arksey	&	O’Malley,	

2005).			

Since	a	preliminary	search	in	this	topic	area	revealed	too	few	sources	to	

appropriately	undertake	formal	systematic	review,	scoping	review	was	chosen	for	

its	stated	utility	and	flexibility	of	the	scoping	review	in	synthesizing	diverse	forms	of	

research	evidence.		It	is	for	these	reasons	that	scoping	review	was	chosen	as	the	

methodology	for	this	inquiry,	even	over	rapid	evidence	assessment,	as	the	latter	is	

still	best	suited	to	address	relatively	narrow	questions	(Dijkers,	2015).		The	five-

stage	scoping	review	framework	developed	by	Arksey	and	O’Malley	(2005),	with	
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adaptations	by	Levac,	Colquhoun	&	O’Brien	(2010),	was	used	to	guide	the	

methodology	of	this	review.				

Stage	I:	Identifying	the	Research	Question		

This	research	query	is	based	in	the	reviewer’s	clinical	experiences	in	an	MCS	

centre	caring	for	and	preparing	adult	VAD	patients	and	their	families	for	discharge	

from	hospital—many	of	whom	lived	several	hours	away.		The	construction	of	the	

research	question	was	informed	by	discussions	with	the	committee	members	as	

well	as	a	preliminary	probe	of	the	literature	identifying	a	gap	in	this	field.			

Following	the	suggestion	by	Arksey	&	O’Malley	(2005),	special	consideration	

was	made	as	to	which	aspects	were	most	important	to	the	study.		As	Levac	et	al.	

(2010)	argue,	this	also	acts	as	the	foundation	of	an	effective	search	strategy.		It	was	

the	intent	of	the	reviewer	to	capture	the	diversity	of	efforts	to	support	VAD	patients	

and	their	families	in	the	community.		Thus	the	term	“approaches”	was	used	rather	

than	“intervention”,	as	well	as	the	definition	of	“community	context”	as	all	

environments	aside	from	the	MCS,	(though	approaches	may	still	be	delivered	from	

the	MCS).		As	well	because	the	focus	of	this	question	was	to	capture	the	breadth	of	

available	approaches,	the	search	was	expanded	to	include	paediatric	patients,	as	

well	as	to	include	approaches	targeting	any	aspect	of	care	for	VAD	patients	

occurring	outside	of	the	MCS	center.		Finally	community	healthcare	providers	were	

themselves	conceptualized	as	supports	for	VAD	patients	and	families,	and	so	

approaches	targeting	this	group	were	also	included.			

The	follow-up	questions	were	developed	with	support	from	the	committee	

members,	to	guide	the	focus	of	the	scoping	review.		A	research	proposal	to	guide	the	
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scoping	review	was	developed	by	the	author	and	approved	by	the	committee	

members.			

Stage	II:	Identifying	Relevant	Studies	

Bibliographic	databases	for	nursing	and	healthcare	related	research	were	

searched,	including	CINAHL,	PubMed/MEDLINE,	and	the	Web	of	Science.		Search	

terms	including	/&0(#*1"+'#$'22*2($3&/*1&4$1.55"0*(64$7.5&$1'#&4$'58"+'(.#6$1'#&4$

."(-'(*&0($5'0'9&5 &0(4$2&+:;5'0'9&5&0(4$2&+:;1'#&4$(&+&7&'+(74$(&+&5&3*1*0&4$

(&+&5.0*(.#*094$and	-&&#$2"--.#(	were	used	in	various	combinations	to	identify	

articles	with	these	in	their	title,	abstract,	or	key	words.		Additional	searches	were	

conducted	with	these	search	terms	using	Google	Scholar.			Given	the	overwhelming	

number	of	results	returned	by	this	search	engine,	the	decision	was	made	to	limit	

screening	to	the	first	100	citations	for	each	search.		These	search	results	were	also	

carefully	screened	as	they	include	citations	from	diverse	sources	including	

potentially	predatory	publications.		As	a	secondary	search	strategy,	the	reference	

lists	of	included	studies	were	combed	for	applicable	studies.		References	were	

managed	using	Mendeley	bibliographic	software.			

Stage	III:	Study	Selection	

Following	the	principles	of	the	scoping	review	methodology	developed	by	

Arksey	&	O’Malley	(2005),	the	inclusion	and	exclusion	criteria	were	modified	

iteratively.		To	capture	the	range	of	approaches	available	in	different	communities,	

the	initial	criteria	for	inclusion	of	this	review	were	necessarily	broad.		The	emerging	

nature	of	data	in	this	field	also	drove	broad	inclusion	criteria	to	ensure	an	adequate	

aggregate	of	literature	to	conduct	the	review.		As	search	results	were	returned	
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however,	and	given	that	a	single	reviewer	conducted	this	review,	the	scope	was	

necessarily	limited	to	accommodate	this	as	well	as	the	limited	timeline	of	the	

project.		Thus	the	post-hoc	decision	was	made	in	consultation	with	the	reviewer’s	

project	committee	members	to	narrow	the	review	scope	to	research	studies,	though	

regardless	of	methodology	(qualitative,	quantitative,	and	mixed	methods).		This	

limitation	also	aligns	with	the	review	objective	of	identifying	the	research	evidence	

on	these	approaches.			

The	citation	titles	and	abstracts	were	screened	for	inclusion	against	the	

eligibility	criteria.		If	eligibility	was	unclear	from	these,	the	study	was	included.		Full-

text	analysis	was	then	performed,	allowing	for	a	secondary	screening	for	eligibility.			

Inclusion	Criteria		

Clients.	Studies	that	address	adult	or	paediatric	patients	with	VADs,	their	

caregivers,	or	community	healthcare	providers	(such	as	cardiologists,	general	

practitioners,	nurse	practitioners,	allied	health	or	emergency	services)	that	provide	

care	to	patients	with	VADs.			

Intervention.		Studies	of	existing	approaches	targeting	any	aspect	of	care	for	

VAD	patients,	their	caregivers,	or	their	community	healthcare	providers.			

Context.		A	key	definition	in	this	discussion	is	the	context	of	these	support	

programs,	the	“community	setting”.		For	the	purposes	of	this	review,	it	is	defined	

simply	as	all	settings	apart	from	the	MCS	centre,	in	which	a	VAD	patient	or	their	

caregiver	may	access	VAD-related	care.		This	may	be	the	patient’s	home,	city	or	

town,	or	even	their	community	hospital	(distinct	from	the	MCS	centre).		Therefore,	

approaches	utilizing	online	or	telephone	technologies	delivered	from	the	MCS	
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centre	were	included	given	that	patients	themselves	accessed	these	from	outside	of	

the	MCS	centre.	

Because	many	support	approaches	commence	at	the	MCS	centre	in	

preparation	for	discharge,	a	distinction	was	made	between	studies	examining	in-

hospital	discharge	practices	exclusively	and	those	including	discussion	of	

community	preparation.		Again	because	the	latter	group	targets	care	occurring	in	

the	community,	these	studies	were	included.				

Source	studies.		Research	studies	of	all	methodologies	(including	systematic	

reviews)	were	eligible	for	inclusion	in	the	form	of	original	articles.		Only	studies	

with	full-text	English	versions	available	online	were	included.			

Timeline.		To	account	for	the	evolution	of	MCS	programs,	this	review	

included	studies	published	from	2000	to	2018.		This	period	incorporates	the	first	

years	of	expansion	of	VAD	programs	to	the	outpatient	setting,	as	well	as	the	

transition	from	pulsatile	to	continuous-flow	devices,	and	the	extension	of	device	use	

in	Canada	and	internationally	as	destination	therapy	(Kirklin	et	al.,	2011).		

Exclusion	Criteria	

Clients.		Studies	including	patients	with	heart	failure	not	implanted	with	a	

VAD,	or	patients	supported	by	other	forms	of	MCS	such	as	Total	Artifical	Heart	

(TAH),	were	excluded	from	this	review.			

Intervention.		Studies	that	describe	an	approach	with	potential	for	use	in	

VAD	patients,	rather	than	an	established	approach,	were	excluded.		

Source	studies.	Literature	including	commentaries,	literature	reviews,	

editorials,	poster	presentations,	abstracts,	conference	proceedings,	narratives,	
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books,	and	guidelines	were	excluded	from	this	review.		While	alternative	texts	such	

as	descriptive	reports	were	initially	contemplated	for	inclusion	if	inadequate	

research	studies	were	found,	they	were	eventually	excluded	given	the	volume	of	

research	studies	identified.		Descriptive	reports	were	defined	as	articles	describing	

approaches	or	technologies	but	failing	to	test	them	in	a	sample	population	(Hamine	

et	al.,	2015).				

Studies	returned	from	Google	Scholar	searches	were	carefully	scrutinized.		If	

listed	articles	were	inaccessible	via	the	major	academic	databases	(CINAHL,	

PubMEd,	and	Web	of	Science),	or	were	published	in	journals	included	on	known	

predatory	publishing	journal	lists	such	as	https://predatoryjournals.com/journals/,	

they	were	excluded.		Studies	not	published	in	English	or	inaccessible	online	were	

also	excluded.		

Stage	IV:	Charting	the	Data	

Once	articles	were	chosen,	the	key	information	from	each	study	was	‘charted’	

using	an	initial	data	extraction	table	developed	from	the	Joanna	Briggs	Institute	

Methodology	for	JBI	Scoping	Reviews	template	(2015,	p.	14).		The	data	was	charted	

onto	a	spreadsheet	using	Microsoft	Excel.		Columns	were	generated	to	include	

general	bibliographic	information	(authors/year	of	publication/origin	country),	

aims/purpose,	study	population/sample	size,	methodology/methods	

(quantitative/qualitative/other),	intervention	characteristics	(type/comparator/	

duration),	study	contexts,	outcomes	(quantitative	studies)	or	themes	(qualitative	

studies),	key	findings	that	relate	to	the	review	questions,	and	the	results	of	critical	

appraisal.		Following	the	process	as	identified	by	Arksey	&	O’Malley	(2005),	this	was	
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again	an	iterative	exercise	as	further	columns	were	added	(such	as	device	type)	as	

additional	variables	became	pertinent	and	as	the	reviewer	became	more	familiar	

with	the	literature.		To	better	address	quality	assessment,	a	separate	data	extraction	

table	was	created	to	encompass	methodological	concerns	including	strengths	and	

weaknesses	of	studies.			

A	separate	data	extraction	table	was	developed	to	address	the	original	

review	questions,	including	columns	relating	to	the	type	of	support	approach	

reported,	characteristics	and	contexts	of	these	support	approaches,	results	relating	

to	intervention	effectiveness,	the	patient	or	caregiver	experience,	and	

recommendations	for	further	research.		As	data	were	charted,	additional	columns	

were	added	to	include	details	of	each	approach	including	examples,	and	clinical	or	

health	outcomes	examined.				

The	studies	were	then	charted	in	a	final	data	extraction	table	with	headings	

corresponding	to	each	of	the	three	dimensions	from	the	theory	of	self-care	of	

chronic	illness	including	self-care	maintenance,	self-care	monitoring,	and	self-care	

management.		This	table	was	used	to	illustrate	whether	self-care	and	its	associated	

dimensions	were	(or	were	not)	addressed	in	the	literature,	as	well	as	the	utility	of	

this	theory	to	organize	data	on	approaches	used	in	this	field.		To	accommodate	

approaches	that	may	not	fit	within	the	above	categories,	a	category	titled	additional	

approaches	was	added.		These	charts	were	then	used	to	identify	patterns	in	the	

community	support	approaches	used,	to	create	‘themes’.			
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Stage	V:	Collating,	Summarizing,	and	Reporting	the	Results	

This	stage	of	the	framework	involves	analyzing	the	data,	reporting	results,	

and	interpreting	the	results	(Arksey	&	O’Malley,	2005).		“In	contrast	[to	systematic	

reviews]	the	scoping	[review]	seeks	to	present	an	overview	of	all	the	material	

reviewed”	(Arksey	&	O’Malley,	2005).		Arksey	&	O’Malley	(2005)	advise	presenting	

this	in	two	ways.		First	is	by	providing	a	“basic	numerical	analysis	of	the	extent,	

nature,	and	distribution	of	the	studies	included	in	the	review”	(Arksey	&	O’Malley,	

2005).			

Thus	the	characteristics	of	included	studies	were	broken	down	numerically	

into	counts	and	percentages—stating	the	total	number	of	studies	included,	the	types	

counts	and	proportion	of	different	study	designs,	the	years	of	publication,	types	of	

interventions,	study	populations,	and	countries	where	studies	were	conducted	

(Levac	et	al.,	2010).		Characteristics	such	as	years	of	publication,	study	distribution	

geographically,	and	population	of	study	were	graphed	to	summarize	the	scope	of	

research	activities	included	in	the	review.		

As	the	second	method	to	summarize	and	report	the	review	results,	Arksey	&	

O’Malley	(2005)	advise	organizing	and	analyzing	the	literature	“thematically”.		

While	these	authors	indicate	that	reviewers	may	develop	their	own	framework	at	

this	stage	(often	following	from	insights	developed	when	‘charting’	the	data),	the	

authors	recognize	that	an	established	theoretical	framework	may	also	be	useful	to	

guide	summarization	and	reporting	at	this	stage.		Levac	et	al.	(2010)	advise	that	at	

this	stage	qualitative	content	analytical	techniques	may	be	useful,	and	that	

qualitative	analytical	software	may	be	used	to	facilitate	this	process.		
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As	previously	stated,	the	theory	of	self-care	of	chronic	illness	developed	by	

Reigel,	Jaarsma,	&	Strömberg	(2012)	and	adapted	by	Kato,	Jaarsma,	&	Ben	Gal	

(2014)	was	selected	at	the	study	outset	to	guide	review	analysis.		The	self-care	

concepts	of	self-care	maintenance,	self-care	monitoring,	and	self-care	management,	

were	used	as	themes	to	direct	content	analysis	of	the	study	data	initially.		Each	study	

was	scrutinized	for	community	support	approaches	and	each	approach	was	

analyzed	for	fit	within	one	of	these	three	categories.		If	the	described	approach	did	

not	apply,	an	alternative	label	was	created.		These	alternative	labels	were	used	with	

the	self-care	concepts	to	classify	identified	support	approaches	and	again	if	

inappropriate,	another	new	label	was	applied.		Once	content	analysis	was	completed	

with	each	study,	the	labels	were	re-examined,	compared	with	other	labels,	and	a	

theme	applied	(Thomas	&	Harden,	2008).		

Once	these	basic	themes	were	identified,	charts	were	generated	to	identify	

the	studies	incorporating	these	themes.		These	charts	were	then	used	to	isolate	the	

key	features	and	contexts	of	each	theme	and	the	approaches	they	included.		Another	

chart	was	created	to	identify	the	studies	that	used	these	community	support	themes	

to	address	the	three	self-care	processes.		Tables	were	also	created	to	identify	study	

outcomes	and	quality	assessment	concerns.		These	results	were	then	presented	

narratively.		This	final	synthesis	presents	a	summary	of	what	is	known	about	

approaches	to	supporting	VAD	patients	and	their	families	in	their	home	

communities.	
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Quality	Assessment		

While	the	original	scoping	review	protocol	by	Arksey	and	O’Malley	(2005)	

specifically	excludes	a	quality	assessment	of	studies,	several	authors	note	the	

limitations	of	evidence	for	practice	gleaned	from	poorly	conducted	studies	(Levac,	

Colquhoun,	&	O’Brien,	2010,	Joanna	Briggs	Institute,	2015).		

To	address	this	risk	without	sacrificing	the	comprehensiveness	of	this	

review,	during	data	collection	each	study	was	critically	appraised	using	the	Joanna	

Briggs	Institute	Critical	Appraisal	tools	for	use	in	JBI	Systematic	Reviews	

(Aromataris,	&	Munn,	2017).		Critical	appraisal	focused	primarily	on	methodological	

dimensions	such	as	validity,	rigour,	and	trustworthiness,	to	facilitate	assessment	of	

the	evidence	(Polit	&	Beck,	2012).		The	quality	assessment	findings	were	included	in	

the	data	extraction	table.		Studies	with	quality	concerns	were	included	for	analysis,	

though	again	these	concerns	were	used	to	evaluate	the	body	of	evidence	in	the	

synthesis	of	the	results	and	the	discussion	(Schneider,	Mohsenpour,	Joos,	&	

Bozorgmehr,	2014).			
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Chapter	3:	Results	

	 Following	scoping	review	protocol,	the	results	are	presented	first	by	a	

descriptive	numerical	summary	of	the	17	included	studies,	followed	by	a	thematic	

analysis	of	the	same	(Arksey	&	O’Malley,	2005;	Levac,	Colquhoun,	&	O	’Brien,	2010).		

The	studies	are	then	broken	down	by	methodology	to	discuss	interventional	

effectiveness	and	for	quality	assessment.			

Search	and	Screening	Results	

The	search	of	the	four	online	databases	yielded	1608	citations.		Title	and	

abstracts	were	screened	initially,	and	duplicates	were	removed,	leaving	51	studies.		

These	remaining	51	articles	were	obtained	for	full	text	review.		After	secondary	

screening,	16	articles	were	selected	for	study	inclusion.		Source	type	was	a	common	

reason	for	exclusion	at	this	stage—a	number	of	articles	excluded	were	descriptive	

reports,	theoretical	papers,	and	abstracts.		Review	of	the	bibliographies	of	the	

included	articles	yielded	an	additional	44	potential	articles	for	inclusion.		These	

were	also	obtained	for	full-text	review,	but	many	only	addressed	hospital-based	

outcomes	and	so	were	excluded.		One	additional	article	was	added	for	study	

inclusion.		A	total	of	17	articles	were	included	for	this	scoping	review.		Figure	2	

charts	the	detailed	outcomes	of	the	search,	screening,	and	exclusion	processes.		
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Figure	2.	Flowchart	of	the	study	search	and	selection	process	

	

	

	

	

	

	

	

	

	

	

Descriptive	and	Numerical	Summary		

Of	the	17	studies	that	were	included,	eight	studies	were	from	the	United	

States,	two	were	from	Australia,	two	were	from	Canada,	two	were	from	Germany,	

two	were	from	Switzerland,	and	one	each	were	from	Austria,	Japan,	Sweden,	

Turkey,	and	the	United	Kingdom.				

Six	study	designs	were	utilized.		Eight	were	case	series,	three	were	quasi-

experimental	studies,	two	were	qualitative	studies,	two	were	mixed-methods	

studies,	one	was	an	outcome	evaluation	and	one	was	a	case	report	design.		Six	of	the	

studies	were	published	2011	or	earlier,	while	the	majority	of	studies	were	published	

within	the	last	five	years.			

	

	

CINAHL,	PubMed,	Web	of	Science,	and	Google	Scholar	searched	

1608	citations	returned	

94	citations	screened	for	title	and	abstract	
•!153	duplicates	removed	
•!1514	abstracts	excluded	

51	studies	obtained	for	full	text	review	
•!35	studies	excluded	
•!16	studies	selected	for	inclusion 		

44	additional	citations	identified	
•!43	studies	excluded	
•!1	additional	study	selected	for	inclusion	

17	studies	selected	for	inclusion	
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Figure	3.		Study	distribution	by	country	

	

Figure	4.		Study	distribution	by	year	of	publication	

	

Study	sample	sizes	ranged	from	one	to	76,	included	data	from	one	to	nine	

study	centres,	and	totalled	398	patients,	caregivers,	and	community	healthcare	

providers.		The	majority	of	the	studies	targeted	VAD	patients	primarily,	though	four	

studies	included	caregivers	along	with	VAD	patients	in	their	samples.		These	results	

are	presented	graphically	in	Figures	3	and	4	and	detailed	in	Table	1.			
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		Table	1.		Site	and	sam
ple	features	of	the	17	studies	

Study	Citation	
Study	Centres	

Sam
ple	Size	

Patients	
Caregivers	

Com
m
unity	

Care	Providers	
Standing,	Exley,	M

acGow
an,	&

	Rapley,	2017	
1	

31	
20	

11	
0	

Petruik,	M
ack,	Conw

ay,	Buchholz,	&
	van	M

anen,	2017	
1	

22	
0	

9	
13	

M
acIver	et	al.,	2009	

1	
24	

24	
0	

0	
Richenbacher	&

	Seem
uth,	2001	

	
1	
23*	

14	
626*	

14	
640*	

0	
0	

N
om

oto,	Utsum
i,	&

	M
inakata,	2016	

1	
1	

1	
0	

0	
Schw

eiger	et	al.,	2015	
9	

12	
12	

0	
0	

Barber	&
	Leslie,	2015	

1	
17	

10	
7	

0	
Biefer	et	al.,	2014	

1	
16	

16	
0	

0	
Slaughter,	Sobieski,	M

artin,	Dia,	&
	Silver,	2007	

1	
13	

13	
0	

0	
M
orales,	Argenziano,	&

	Oz,	2000	
1	

44	
44	

0	
0	

H
ubbert,	Baranow

ski,	Delshad,	&
	Ahn,	2017	

1	
4	

4	
0	

0	
Pam

boukian	et	al.,	2011	
1	

76	
76	

0	
0	

Iseler,	Fox,	&
	W
ierenga,	2018	

1	
10	

10	
0	

0	
Casida,	Aikens,	Craddock,	Aldrich,	&

	Pagani,	2018	
2	

16	
8	

8	
0	

Bishop	et	al.,	2014	
1	

55	
55	

0	
0	

Pektok	et	al.,	2013	
1	

5	
5	

0	
0	

Drew
s	et	al.,	2003	

1	
38	

38	
0	

0	
	*	In	this	study	by	Richenbacher	and	Seem

uth	(2001),	data	from
	an	additional	23	im

planting	centres	w
ere	used	for	com

parison	to	“provide	a	m
ore	

realistic	estim
ate	of	the	hospital	discharge	rate	for	bridge	patients	receiving	VAD	support”	(p.	591).	
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Telephone Communication  9 VAD patients and caregivers 
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Online communication  4 VAD patients and caregivers 
Prescribed regular 
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4 VAD patients and caregivers 

Novel technology  5 VAD patients and caregivers 
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Emergency medical services 
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Close Surveillance 8  
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VAD team 

Home INR measurement 1 VAD patients and caregivers 
Prescribed regular 
communication 
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Discharge follow-up initiatives 2 VAD patients and caregivers 

Resource Provision 
8  

Letter explaining VAD 4 Primary care provider 
Emergency medical services 
Emergency department staff 
Electrical company 
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Emergency department staff 
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Specialized anticoagulation 
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Provider Training  4  
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Emergency medical services 2 Emergency medical services 
Cardiac rehabilitation services 1 Cardiac rehabilitation services 
Home health nurses 2 Home health nurses 
   

Peer Support 3 VAD patients and caregivers 
Educating Family and Friends 2  

Other family 2 VAD family members 
School staff 1 Other caregivers 
Classmates 1 Classmates 
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L&(&.%4*G-5!C)/*,&'5!Q!B,.5!"M67N!P*)/)(5!U%?5!Q!V-)().:&5!"M6WN!D&=P3)(!)+!&/;5!

"MM#N!Y%>%+%5!Z+*1>-5!Q!D-.&G&+&5!"M6[N!X&>F%1G-&.!)+!&/;5!"M66N!X)G+%G!)+!&/;5!

"M6ON!S-=,).F&=,)(!Q!@))>1+,5!"MM6T;!!$,)!-.+).*-+8!%2!*1(3)-//&.=)!-.=/1'-.:!

2()01).=8!%2!<&+-).+!=%.+&=+5!>)+,%'!%2!*1(3)-//&.=)5!&.'!()/&+-3)!F1(').!%.!+,)!

ABC!+)&>!3&(-)'!=%.*-')(&F/8!F)+4)).!&<<(%&=,)*;!!

@)3)(&/!*+1'-)*!()<%(+)'!<()*=(-F)'!+)/)<,%.)!2%//%4 J1<!=&//*!+%!ABC!

<&+-).+*!&+!<()')+)(>-.)'!-.+)(3&/*!K%2+).!'&-/85!4))G/85!&.'!+,).!>%.+,/8T!

2%//%4-.:!'-*=,&(:)!KP*)/)(5!U%?5!Q!V-)().:&5!"M6WN!X&>F%1G-&.!)+!&/;5!"M66T;!!

$)/)<,%.)!=%.+&=+!4&*!&.!&*<)=+!%2!1*1&/!=&()!2%//%4-.:!'-*=,&(:)!KD&=P3)(!)+!&/;5!

"MM#N!S-=,).F&=,)(!Q!@))>1+,5!"MM6T5!+,%1:,!-.=()&*)'!=%.+&=+!4&*!&/*%!1*)'!&*!&!

G)8!&*<)=+!%2!.)4!%1+<&+-).+!>&.&:)>).+!-.+)(3).+-%.* !KP*)/)(5!U%?5!Q!V-)().:&5!

"M6WN!X&>F%1G-&.!)+!&/;5!"M66T;!!

@+1'-)*!&/*%!()<%(+)'! 1*-.:!.%3)/! +)=,.%/%:-)*!+%!>%.-+%(!ABC!<&+-).+*!-.!

+,)!=%>>1.-+8;!!$,)*)!-.= /1')'!ABC J*<)=-2-=!>%F-/)!&<</-=&+-%.*!KE&*-'&!)+!&/;5!

"M6WN!Y%>%+%5!Z+*1>-5!Q!D-.&G&+&5!"M6[T5!-></&.+)'!()>%+)!>%.-+%(-.:!

+)=,.%/%:-)*!K\1FF)(+5!L&(&.%4*G-5!C)/*,&'5!Q!B,.5!"M67N!X)G+%G!)+!&/;5!"M6OT5!&.'!

&!<%-.+J%2J=&()!PYS!')3-=)!).&F/-.:!&.+-=%&:1/&+-%.!>)&*1()>).+!&+!,%>)! KL-*,%<!

)+!&/;5!"M6IT;!!$,)!>%F-/)!&<</-=&+-%.*!&.'!+,)!,%>)!PYS!')3-=)!()01-()!ABC!<&+-).+*!



! OO!

+%!<(%:(&>!+,)-(!'&-/8!'&+&!2%(!>%.-+%(-.:!F8!+,)!ABC!+)&>!KL-*,%<!)+!&/;5!"M6IN!

E&*-'&!)+!&/;5!"M6WN!Y%>%+%5!Z+*1>-5!Q!D-.&G&+&5!"M6[T;!P.*+)&'!%2!<&+-).+^*!*)/2!-. J

<1++-.:!'&+&5!+,)!%+,)(!+4%!&<<(%&=,)*!()/8!%.!-></&.+)'!>%.-+%(-.:!+)=,.%/%:8!+%!

+(&.*>-+!<&+-).+!&.'!2/%4!'&+&!K\1FF)(+5!L&(&.%4*G-5!C)/*,&'5!Q!B,.5!"M67N!X)G+%G!

)+!&/;5!"M6OT;!!R.)!%2!+,)*)!+)=,.%/%:-)*!-*!-.+):(&+)'!&*!<&(+!%2!+,)!ABC!-+*)/2!KX)G+%G!

)+!&/;5!"M6OT!4,)()&*!+,)!%+,)(!-*!&!*).*%(!()01-(-.:!-></&.+&+-%.!&/%.:*-')!ABC!

-></&.+&+-%.!K\1FF)(+5!L&(&.%4*G-5!C)/*,&'5!Q!B,.5!"M67T;!!!

$4%!%2!+,)*)!+)=,.%/%:-)*!%22)(!&1+%>&+)'!&/)(+*!+%!.%+-28!+,)!ABC!+)&>!-.!

=&*)!%2!&F.%(>&/!<&+-).+!'&+&!%(!4,).!&.!&/&(>!-*!+(-::)()' !KE&*-'&!)+!&/;5!"M6WN!

\1FF)(+5!L&(&.%4*G-5!C)/*,&'5!Q!B,.!"M67T;!!$,)!%+,)(!+,())!+)=,.%/%:-)* !() 01-()!

+,)!'&-/8!()3-)4!%2!<&+-).+!'&+&!F8!&!ABC!+)&>!>)>F)(!%(!&!*<)=-&/-9)'!

&.+-=%&:1/&+-%.!<,&(>&=-*+!KL-*,%<!)+!&/;5!"M6IN!Y%>%+%5!Z+*1>-5!Q!D-.&G&+&5!"M6[N!

X)G+%G!)+!&/;!"M6OT;!!B//!F1+!%.)!%2!+,)!>%F-/)!&<</-=&+-%.!&.'!-.3&*-3)!>%.-+%(-.:!

+)=,.%/%:8!&<<(%&=,)*!%22)()'!()&/J+->)!'&+&!+(&.*>-**-%.!=&<&F-/-+-)*!K-.*+)&'!+,)!

<&+-).+!4&*!()01-()'!+%!+(&.*>-+!*+%()'!'&+&!'&-/8!+,(%1:,!=%..)=+-%.!+%!&!

*<)=-&/-9)'!=%.*%/)T!KX)G+%G!)+!&/;!"M6OT;!!!

$,)!>&H%(-+8!%2!+,)*)!*+1'-)*!1+-/-9)'!=/%*)!*1(3)-//&.=)! &<<(%&=,)*!+%!<()J

)><+!%(!&''()**!%1+<&+-).+!<(%F/)>*!&.'!<(%>%+)!)&(/8!-.+)(3).+-%.;!!_1*+!%.)!%2!

+,)*)!*+1'-)*!1+-/-9)'! =/%*)!*1(3)-//&.=) !+%!<(%>%+)!+,)!')3)/%<>).+!%2!&!>%()!

,%/-*+-=!*)/2J=&()!*G-//*)+!F8!-.-+-&+-.:!&.!-.'-3-'1&/-9)'!<&+-).+!/)&(.-.:!</&.!KP*)/)(5!

U%?5!Q!V-)().:&5!"M6WT;!!

Resource	provision.	$,-*!4&*!=,&(&=+)(-9)'!F8!&<<(%&=,)*!-.=/1'-.:!

<(%3-'-.:!/)++)(*!)?</&-.-.:!+,)!ABC!*8*+)>!&.'!=%>>%.!&*<)=+*!%2!ABC!=&()!



! OI!

KD&=P3)(!)+!&/;5!"MM#N!D%(&/)*5!B(:).9-&.%5!Q!R95!"MMMN!X)+(1-G5!D&=G5!E%.4&85!

L1=,,%/95!Q!3&.!D&.).5!"M67N!@/&1:,+)(!)+!&/;5!"MM7T5!ABC!-').+-2-=&+-%.!=&('*!4-+,!

/-*+*!%2!)>)(:).=8!=%.+&=+*!KD&=P3)(!)+!&/;5!"MM#N!D%(&/)*5!B(:).9-&.%5!Q!R95!"MMMN!

@=,4)-:)(!)+!&/;5!"M6]N!@/&1:,+)(!)+!&/;5!"MM7T5!+%!)>)(:).=8!=&()!&/:%(-+,>*!

K@=,4)-:)(!)+!&/;5!"M6]T;!!$,)*)!()*%1(=)*!4)()!<(->&(-/8!+&(:)+)' !+%!=%>>1.-+8!

,)&/+,!<(%3-')(*!*1=,!&*!<(->&(8! ,)&/+, =&()!<(%3-')(*5!)>)(:).=8!>)'-=&/!*)(3-=)*5!

&.'!)>)(:).=8!')<&(+>).+!*+&22!+%!,)/<!+,)>!+%!.&3-:&+)!+,)!=&()!%2!ABC!<&+-).+*!

K-.=/1'-.:!<(%><+!-.3%/3)>).+!%2!+,)!ABC!+)&>T5!<&(+-=1/&(/8!-.!)>)(:).+!

*-+1&+-%.*;!!	

$,-*!+,)>)!4&*!&/*%!1*)' !+%!*1<<%(+!+,)!)'1=&+-%.!%2!ABC!<&+-).+*!&.'!

=&():-3)(*;!! `'1=&+-%.&/!>&+)(-&/*!-.!+,)!2%(>!%2!-.2%(>&+-%.!F%%G/)+*!%.!'(-3)/-.)!

=&()!KL&(F)(!Q!a)*/-)5!"M6]N!L-)2)(!)+!&/;5!"M6IT5!&.'!-.*+(1=+-%.&/!3-')%*!%.!ABC!

>&.&:)>).+ !+,(%1:,!&!>%F-/)!&<</-=&+-%.!KE&*-'&!)+!&/;5!"M6WT!4)()! %22)()';!!B'')'!

&'3&.+&:)*!%2!+,)*)!()*%1(=)*!4)()!+,)-(!)&*8!&==)**-F-/-+8!KL&(F)(!Q!a)*/-)5!"M6]N!

L-)2)(!)+!&/;5!"M6IT5!(%/)!-.!<(%>%+-.:!=%.*-*+).=8!-.!+)&=,-.:!%2!+,)!ABC!=&()!&*!4)//!

&*!<(%3-'-.:!'%=1>).+ &+-%.!%2!+,)!>)+,%'!-.*+(1=+)'!KL&(F)(!Q!a)*/-)5!"M6]T;!!	

Community	provider	as	support.		E%>>1.-+8!<(%3-')(! &*!*1<<%(+!()2)(*!+%!

ABC!<(%:(&>*!1+-/-9-.:!=%>>1.-+8!,)&/+,=&() !<(%3-')(*!+%!')/-3)(!F%+,!ABCJ

*<)=-2-=!&.'!>%()!:).)(&/!,)&/+,!*1<<%(+!K*1=,!&*!F/%%'4%(GT!+%!ABC!<&+-).+*;!!

P.*+&.=)*!%2!+,)!/&++)(!4)()!-.=/1')'!-.!+,-*!+,)>)!-.!+,)!()=%:.-+-%.!()<%(+)'!-.!

>&.8!*+1'-)*!%2!+,)!(%/)!%2!<(->&(8!=&()!<,8*-=-&.*!&.'!,%>)!,)&/+,!.1(*)*!-.!

<(%3-'-.:!:).)(&/!,)&/+,!>%.-+%(-.:!&.'!*1<<%(+!2%(!ABC!<&+-).+*;!!@)3)(&/!*+1'-)*!

()<%(+)'!+(&-.-.:!=%>>1.-+8! ,)&/+, =&()!<(%3-')(*!-.!ABC!=&()!KC()4*!)+!&/;5!"MMON!



! O]!

P*)/)(5!U%?5!Q!V-)().:&5!"M6WN!D%(&/)*5!B(:).9-&.%5!Q!R95!"MMMN!S-=,).F&=,)(!Q!

@))>1+,5!"MM6N!@=,4)-:)(!)+!&/;5!"M6]T5!+,%1:,!%./8!+4%!%2!+,)*)!()<%(+)'!+,)!

')/):&+-%.!%2!(%1+-.)!ABC!=&()!+%!+,)!<(->&(8!=&()!<,8*-=-&.!F)=&1*)!%2!+,)!'-*+&.=)!

2(%>!+,)!PE!KD%(&/)*5!B(:).9-&.%5!Q!R95!"MMMT5!&.'!-.!=&*)*!4,)()!b.%!2&>-/8!

>)>F)(!=%1/'!F)!+(&-.)'c!+%!<(%3-')!ABC!'()**-.:!=,&.:)*! K6W5!<;!7W"T;!!R+,)(4-*)!

)3).!4,).!=% >>1.-+8! ,)&/+, =&()!<(%3-')(*!4)()!-.3%/3)'!-.!4%1.'!>&.&:)>).+!

&.'!'()**-.:!=&()5!>%*+!*+1'-)*!-.'-=&+)'!+,&+!ABC!<&+-).+*!&.'!+,)-(!=&():-3)(*!

()>&-.)'!()*<%.*-F/)!2%(!'(-3)/-.)!'()**-.:!=,&.:)*!&.'!%+,)(!&*<)=+*!%2!(%1+-.)!

ABC!=&()!KP*)/)(5!U%?5!Q!V-)().:&5!"M6WN!S-=,).F&=,)(!Q!@))>1+,5!"MM6T;!!!

Provider	training.		X(%3-')(!+(&-.-.:!()2)(*!+%!+,)!<(%3-*-%.!%2!ABC!+(&-.-.:!

F8!+,)!DE@!=).+()!+%!=%>>1.-+8!,)&/+,=&()!<(%3-')(*;!!R2+).!=%-.=-'-.:!4-+,!

<&+-).+!'-*=,&(:)!-.+%!+,)!=%>>1.-+85!<(%3-')(! +(&-.-.: !<(%3-')*!ABC!)'1=&+-%.!+%!

=%>>1.-+8!,)&/+,=&()!<(%3-')(*!&F%1+!+,)!')3-=)!&.'!-+*!F&*-=!21.=+-%.*;!!$,-*!

-.=/1')*!<(->&(8! ,)&/+, =&()!<(%3-')(*!*1=,!&*!:).)(&/!<(&=+-+-%.)(*!&.'!

<&)'-&+(-=-&.*!KC()4*!)+!&/;5!"MMON!@=,4)-:)(!)+!&/;5!"M6]T5!)>)(:).=8!>)'-=&/!

*)( 3-=)*!KS-=,).F&=,)(!Q!@))>1+,5!"MM6N!@=,4)-:)(!)+!&/;5!"M6]T5!,%>)!,)&/+,!

.1(*)*!K P*)/)(5!U%?5!Q!V-)().:&5!"M6WN!S-=,).F&=,)(!Q!@))>1+,5!"MM6T5!&.'!&//-)'!

,)&/+,!*)(3-=)*!*1=,!&*!+,%*)!-.3%/3)'!-.!=&('-&=!(),&F-/-+&+-%.!KS-=,).F&=,)(!Q!

@))>1+,5!"MM6T;!!B:&-.!*<)=-2-=!>).+-%.!4&*!>&')!-.!*)3)(&/!*+1'-)*!%2!+,)!

-><%(+&.=)!%2!<(%3-'-.:!ABC!+(&-.-.:!+%!)>)(:).=8!>)'-=&/!*)(3-=)*!&.'!/%=&/!2-(*+!

()*<%.')(*!K S-=,).F&=,)(!Q!@))>1+,5!"MM6N!@=,4)-:)(!)+!&/;5!"M6]T;!!S)*)&(=,)(*!

=-+)'!+,)!*1F*+&.+-&/!-><&=+!)>)(:).=8!,)&/+, =&()!<(%3-')(*!,&3)!%.!<&+-).+!

%1+=%>)*!-.!=&*)*!%2!)>)(:).=8!K@=,4)-:)(!)+!&/;5!"M6]T;!!Z.2%(+1.&+)/8!/-++/)!')+&-/!



! O[!

4&*!()<%(+)'!%.!+,)!>)+,%'*!1*)'!+%!<(%3-')!<(%3-')(!)'1=&+-%.;!! R.)!*+1'8!

KS-=,).F&=,)(!Q!@))>1+,5!"MM6T!-.'-=&+)'!+,&+!+(&-.-.:!4&*!%.J*-+)5!4,-/)!-.!

&.%+,)(!*+1'8!+,%1:,!()*)&(=,)(*!&'3%=&+)'!2%(!,&.'* J%.!<(%'1=+!+(&-.-.:!&.'!

*->1/&+-%.!-.!+,)-(!'-*=1**-%.!K@=,4)-:)(!)+!&/;5!"M6]T5!+,)8!2&-/)'!+%!-.'-=&+)!

4,)+,)(!+,)*)!>)+,%'*!4)()!1*)'!-.!+,)-(!%4.!<(%:(&>;!!! !

Peer	support.		X))(! *1<<%(+!()2)(*!+%!+,)!&**-*+&.=)!ABC!<&+-).+*!<(%3-')!+%!

)&=,!%+,)(!KX)+(1-G5!D&=G5!E%.4&85!L1=,,%/95!Q!3&.!D&.).5!"M67N!S-=,).F&=,)(!Q!

@))>1+,5!"MM6N!@+&.'-.:5!`?/)85!D&=d%4&.5!Q!S&</)85!"M67T;!!X))(!*1<<%(+!-.=/1')*!

+,)!<(%3-*-%.!%2!&**-*+&.=)!-.!+,)!2%(>!%2!)?<)(-).+-&/!G.%4/)':)5!<(&=+-=&/!&'3-=)5!

&.'!<*8=,%*%=-&/!*1<<%(+!&(%1.'!=%<-.:!4-+,!+,)!')3-=)!&.'!-+*!'&8J+%J'&8!

>&.&:)>).+!K @+&.'-.:5!`?/)85!D&=d%4&.5!Q!S&</)85!"M67T;!!@,&(-.:!)?<)(-).+-&/!

G.%4/)':)!,)/<)'!ABC!<&+-).+*!.&3-:&+)!+,)!>&.8!<( &=+-=&/!=,&//).:)*!%2!/-3-.:!

4-+,!&!ABCe &.'!%22)()'!1.')(*+&.'-.:!+,&+!>&8!F)!&F*).+!2(%>!%+,)(!

()/&+-%.*,-<*!K@+&.'-.:5!`?/)85!D&=d%4&.5!Q!S&</)85!"M67T;!!!!

V,-/)!+,)*)!=%>>1.-+-)*!*%>)+->)*!')3)/%<)'!-.2%(>&//8!+,(%1:,!=%.+&=+!

&+!,%*<-+&/!&<<%-.+>).+*!&.'!%+,)(!>))+ J1<*!K@+&.'-.:5!`?/)85!D&=d%4&.5!Q!S&</)85!

"M67T5!%+,)(!*+1'-)*!()<%(+)'!=%..)=+-.:!ABC!<&+-).+*!+%!)&=,!%+,)(!>%()!)?</-=-+/8!

KX)+(1-G5!D&=G5!E%.4&85!L1=,,%/95!Q!3&.!D&.).5!"M675!S-=,).F&=,)(!Q!@))>1+,5!

"MM6T;!!P.!<&(+-=1/&(!+,)*)!*+1'-)*!()<%(+)'!=%..)=+-.:!>%()!)?<)(-).=)'!ABC!

<&+-).+*!4-+,!+,%*)!/)**!)?<)(-).=)'!'1(-.:!+,)!)&(/8!<%*+-></&.&+&+-%.!<)(-%'!

KX)+(1-G5!D&=G5!E%.4&85!L1=,,%/95!Q!3&.!D&.).5!"M67T!%(!1<%.!<).'-.:!'-*=,&(:)!

2(%>!+,)!,%*<-+&/5!-.!&.!&++)><+!+%!&''()**!+,)!2)&(*!&.'!=%.=)(.*!.)4!ABC!<&+-).+*!

>&8!)?<)(-).= )!KS-=,).F&=,)(!Q!@))>1+,5!"MM6T;!!X))(!*1<<%(+!&/*%!%22)()'!.%+&F/)!



! O7!

F).)2-+*!+%!+,)!ABC!<&+-).+*!%22)(-.:!*1<<%(+e !F8!&//%4-.:!+,)>!+,)!%<<%(+1.-+8!+%!

,)/<!%+,)(*5!<(%>%+-.:!>1+1&/!*%=-&/!*1<<%(+!&.'!&!*).*)!%2!=&>&(&')(-);!!X))(!

*1<<%(+!&.'!+,)!<%*-+-3)!*%=-&/!&.'!')3)/%<>).+&/!-><&=+*!%2!=%..)=+-.:!<&)'-&+(-=!

ABC!<&+-).+*!+%!)&=,!%+,)(5!4&*!&/*%!=-+)'!-.!+,)!<&)'-&+(-=!/-+)(&+1()!KX)+(1-G5!D&=G5!

E%.4&85!L1=,,%/95!Q!3&.!D&.).5!"M67T;!!

!Educating	family	and	friends.		P.!=%.+(&*+!+%!<(%3-')(! +(&-.-.: 5!+,-*!+,)>)!

()2)(*!+%!+,)!<(%3-*-%.!%2!ABC!+(&-.-.:!+%!/&8!<)%</)!4-+,-.!+,)!ABC!<&+-).+^*!

=%>>1.-+8;!!$,-*!4&*!&.!&<<(%&=,!1.-01)!+%!+,)!<&)'-&+(-=!/-+)(&+1()5!&.'!<(->&(-/8!

-.3%/3)'!+,)!<(%3-*-%.!%2!ABC!+(&-.-.:!+%!%+,)(!K.%.J<&().+T!=&():-3)(*!-.=/1'-.:!

+)&=,)(*5!%+,)(!*=,%%/!*+&225!&.'!)?+).')'!2&>-/8!>)>F)(*!KX)+(1-G5!D&=G5!E%.4&85!

L1=,,%/95!Q!3&.!D&.).5!"M675!@=,4)-:)(!)+!&/;5!"M6]T;!!`.*1(-.:!+,&+!+)&=,)(*!&.'!

%+,)(!*=,%%/!*+&22!4)()!ABC!+(&-.)'!4&*!3-)4)'!&*!3-+&/!+%!).*1(-.:!+,)!*&2)!

()-.+):(&+-%.!%2!<&)'-&+(-=!ABC!<&+-).+*!+%!*=,%%/;!!R.)!*+1'8!()<%(+)'!+,&+!+,)!ABC!

<(%:(&>*!*1(3)8)'!4)()!<(->&(-/8!()*<%.*-F/)!2%(!<(%3-'-.:!+,-*!)'1=&+-%.5!+,%1:,!

+,)()!4&*!%.)!-.*+&.=)!()<%(+)'!%2!&!<&().+!)'1=&+-.:!+,)!*=,%%/!*+&22!+,)>*)/3)*!

K@=,4)-:)(!)+!&/;5!"M6]T;!!$,)!)'1=&+-%.!%2!+,)!ABC!<&+-).+^*!<))(*!K=/&**>&+)*T!-.!

ABC!=&()!4&*!()<%(+)'!F8!*)3)(&/!=).+()*!-.3%/3)'!-.!+,-*!*&>)!*+1'85!-.!()<%(+)'!

)22%(+*!+%!b.%(>&/-9)c!+,)!')3-=)!&.'!+,)!<&+-).+!+%!+,)-(!<))(*!K@=,4)-:)(!)+!&/;5!

"M6]5!<;!I]#T;!!!!

Conceptual	Framework	

Theory	of	self-care	of	chronic	illness.!!$%!1.')(*+&.'!,%4!+,)!)?+(&=+)'!

*1<<%(+!&<<(%&=,)*!<(%>%+)!<&+-).+!*)/2J=&()5!+,)!+,)%(8!%2!*)/2J=&()!%2!=,(%.-=!

P//.)**!4&*!1*)'!+%!&.&/89)!+,)!)?+(&=+)'!*1<<%(+!&<<(%&=,)*!&==%('-.:!+%!+,)!*)/2J



! OW!

=&()!<(%=)**!+,)8!&''()**;!!B==%('-.:!+%!+,)!&'&<+&+-%.!%2!+,)!+,)%(8!%2!*)/2J=&()!%2!

=,(%.-=!-//.)**!2%(!ABC!<&+-).+*5!*)/2J=&()!>&-.+).&.=)!-.=/1')*!+,)!F),&3-%1(*!

<)(2%(>)'!+%!>&-.+&-.!<,8*-=&/!*+&F-/-+8!-.=/1'-.:!+,)!(%1+-.)!=&()!&.'!>&-.+).&.=)!

%2!+,)!')3-=)5!*)/2J=&()!>%.-+%(-.:!-.=/1')*!F%'8!*1(3)-//&.=)!+%!')+)=+!4,).!=,&.:)!

,&*!%==1(()'!&.'!-.=/1')*!ABC!<&(&>)+)(*5!&.'!2-.&//8!*)/2 J=&()!>&.&:)>).+!

-.=/1')*!+,)!)3&/1&+-%.!%2!')+)=+)'!=,&.:)*!+%!')+)(>-.)!4,)+,)(!&.'!4,&+!&= +-%.!
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Table	4.		Outcom
es	and	key	findings	around	com

m
unity	support	approaches	w

ithin	the	17	studies	
Study	Citation	

Outcom
es	

Key	Findings	
Standing,	Exley,	
M
acGow

an,	&
	Rapley,	

2017	

¥ 
Them

es	to	explore	the	experience	of	VAD
	

com
m
unities	and	their	influence	on	the	

experience	of	living	w
ith	the	device.	

¥ 
Contact	w

ith	other	VAD
	patients	beneficial—

help	accept	device	
¥ 

Offer	social	support,	experiential	know
ledge	

absent	from
	other	relationships	

Petruik,	M
ack,	Conw

ay,	
Buchholz,	&

	van	M
anen,	

2017	

¥ 
Them

es	to	"explore	the	perspectives	of	
caregivers	of	school-aged	children	w

ho	had	
been	im

planted	and	discharged	hom
e	from

	
hospital	w

ith	a	VAD
".			

¥ 
Key	them

es:	being	physically	connected	to	a	
device;	experiencing	changes;	living	a	m

edical	
life;	negotiating	restrictions;	cost	of	care;	
fam

ily,	kinship,	and	com
m
unity;	present	and	

future	living	
M
acIver	et	al.,	2009	

	
¥ 

D
uration	of	support	

¥ 
Perioperative	m

ortality	
¥ 

Adverse	events	(infection,	driveline	or	pocket	
infection,	sepsis)	

¥ 
71%

	m
et	discharge	criteria;	supported	in	the	

com
m
unity	for	3278	of	3647	days.			

¥ 
Few

	com
plications	in	the	com

m
unity,	driveline	

infection	the	m
ost	com

m
on	com

plication--	75%
	

m
anaged	w

ith	a	single	course	of	antibiotics.			
¥ 

D
evice	m

alfunction	2nd	m
ost	com

m
on	but	

identified	early.			
Richenbacher	&

	Seem
uth,	

2001	
	

¥ 
D
uration	of	support	(once	transplanted)	

¥ 
Outpatient	support	duration	

¥ 
Incidence	of	hospitalization	

¥ 
D
uration	of	unplanned	repeat	hospitalization	

¥ 
Adverse	events	

¥ 
Overall	reported	rate	of	discharge	is	artificially	
low

,	(previously	based	on	stringent	discharge	
criteria	associated	w

ith	device	trials)	
¥ 

Posttrial	data	from
	the	busier	heart	centres	in	

the	US	indicate	discharge	rates	of	around	50%
	

(via	telephone	data).			
N
om

oto,	Utsum
i,	&

	
M
inakata,	2016	

	

¥ 
D
etection	of	adverse	events	

	
¥ 

2	instances	of	early	detection	(of	driveline	
infection,	based	on	pictures	sent	by	patient)	-	
M
SSA	infection	and	abnorm

al	hem
orrhage	

Schw
eiger	et	al.,	2015	

	
¥ 

Presence	of	right	heart	failure	
¥ 

D
uration	of	inpatient	and	outpatient	support	

¥ 
N
um

ber	and	reason	for	readm
ission	

¥ 
N
um

ber	of	adverse	events,	
¥ 

Survival	to	transplantation.			

¥ 
Successful	hom

e	discharge	possible,	including	
resum

ption	of	regular	activities	w
ith	

corresponding	im
provem

ent	in	psychosocial	
experience	

¥ 
Low

	rate	of	adverse	events	and	com
plications	

in	the	outpatient	setting--driveline	infection	the	
m
ost	com

m
on	com

plication.			
Barber	&

	Leslie,	2015	
¥ 

Know
ledge	of	driveline	infection	and	care	

¥ 
Literature	review

:	evolving	evidence	on	
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¥ 

Readability	of	booklet	
driveline	infection	risk,	little	literature	detailing	
teaching	m

ethods	or	m
akeup	of	driveline	care	

protocols/technique	or	adapted	for	hom
e	

environm
ent.			

¥ 
Survey:	participants	found	helpful	but	w

ith	
several	changes	advised	around	term

inology,	
form

atting,	and	pictures	
Biefer	et	al.,	2014	
	

¥ 
Safety	of	the	outpatient	program

	(not	defined	
m
ore	specifically).			

¥ 
1.6	calls	per	patient,	w

ith	0.9	calls	per	100	
patient	days.			

¥ 
M
any	calls	required	unplanned	clinic	visit	but	

resolved	w
ithin	30	m

inutes.		
¥ 

Several	em
ergency	calls	required	unplanned	

hospitalization.			
Slaughter	et	al.,	2007	
	

¥ 
D
ischarge	outcom

es:	tim
e	on	VAD

	support,	total	
at-hom

e	support,	average	alarm
s/day,	hospital	

adm
ission	for	m

alfunction.	
¥ 

Patient	outcom
es:	transplantation	or	explant,	

return	to	activities	of	daily	living.	

¥ 
Total	tim

e	of	VAD
	support	(75-324	days)	

¥ 
Average	tim

e	at	hom
e	after	discharge	16	to	243	

days	
¥ 

Alarm
s	(average	6.7	a	day--m

ajority	norm
al	

battery	rem
inders)	or	inflow

	cannula	occlusion	
(m
ajority	from

	one	patient).		
¥ 

N
o	patient	required	readm

ission	as	a	result	of	
driver	m

alfunction.			
M
orales,	Argenziano,	&

	Oz,	
2000	

¥ 
D
ays	of	outpatient	support	

¥ 
Com

plications:	bleeding,	neurological	events,	
infections	(device-related	and	non-device	
related)	device	m

alfunctions	(m
inor	and	

m
ajor),	and	unscheduled	hospitalizations.	

¥ 
Outpatient	costs	and	quality	of	life	evaluated	
inform

ally	

¥ 
70%

	of	patients	discharged	hom
e	

¥ 
M
inim

al	com
plication	incidence	

¥ 
Successful	patient/caregiver	m

anagem
ent	of	

device	com
plications	

¥ 
Im
provem

ents	in	QOL	and	inpatient	costs.			

H
ubbert,	Baranow

ski,	
D
elshad,	&

	Ahn,	2017	
¥ 

Adverse	events	
¥ 

Pressure	sensor	offers	feasible	and	accurate	
m
onitoring	of	LAP	in	am

bulatory	patients	at	
hom

e.			
¥ 

M
onitoring	provided	early	detection	of	pum

p	
throm

bosis	w
hen	other	conventional	

m
onitoring	did	not.			

Pam
boukian	et	al.,	2011	

¥ 
2-year	survival	

¥ 
Intensive	surveillance	protocol	resulted	in	
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statistically	quantifiable	im

provem
ent	in	

survival	for	patients	w
ith	M

CS	
¥ 

Unexplained	by	device	type,	dem
ographic	

variable,	or	im
provem

ent	in	centre	experience	
in	isolation.		Analysis	show

ed	robust	effect	of	
protocol	on	survival.		

Iseler,	Fox,	&
	W
ierenga,	

2018	
	

¥ 
30-day	readm

ission	
¥ 

Readm
ission	rate	of	6	patients	com

pleting	the	
program

	w
as	14.3%

	vs.	system
	readm

ission	
rate	of	32%

.			
¥ 

Of	the	4	participants	w
ho	failed	to	com

plete	the	
program

,	30-day	hospital	readm
ission	w

as	
44%

.				
Casida	et	al.,	2018	
	

¥ 
Application	acceptability,	usability,	and	
(patient)	com

petency	w
ith	use.			

¥ 
Prom

otion	of	early	detection	of	adverse	events.					

¥ 
Feasible	to	use	an	app	to	assist	LVAD

	patients	
and	caregivers	to	assist	self-m

anagem
ent	of	the	

VAD
	care	regim

en.			
Bishop	et	al.,	2014	
	

¥ 
%
	TTR	(Percent	of	tim

e	in	therapeutic	IN
R	

range),	incidence	of	m
ajor	bleeding,	incidence	

of	throm
botic	events	

¥ 
Patient	self-testing	of	IN

R	w
ith	pharm

acist	
m
onitoring	associated	w

ith	significantly	
increased	percent	tim

e	in	therapuetic	range	
(%
TTR)	than	usual	care.			

¥ 
Less	m

ajor	bleeding	in	PST	than	UC	group	(not	
significant)		

¥ 
N
o	difference	in	throm

botic	events.			
Pektok	et	al.,	2013	
	

¥ 
N
ot	specified--alarm

s,	and	outcom
es	from

	
alarm

s.			
¥ 

Case	outcom
es	and	alarm

s	discussed	
anecdotally,	no	statistical	analysis	used.			

¥ 
Benefits	of	rem

ote	m
onitoring	still	theoretical			

D
rew

s	et	al.,	2003	
	

¥ 
Incidence	of	VAD

	com
plications	

¥ 
H
ospital	readm

ission	
¥ 

Cause	of	death	
¥ 

Infection	
¥ 

Throm
boem

bolic	or	bleeding	events		

¥ 
D
ischarging	patients	hom

e	did	not	increase	the	
risk	of	com

plications,	including	system
ic	

infections	
¥ 

M
ortality	w

as	less	in	those	discharged	hom
e	vs.	

those	continuously	in	hospital		
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O(:(%!)%&(*:(%&).%!2&95)(2!(:/-9/&(5!%.:(-!1.KK9%)&A!29,,.*&!/,,*./1'(2!

5)*(1&-A!EB)(0(*!(&!/-L<!FGH"Q!B)2'.,!(&!/-L<!FGH"Q!V9TT(*&<!B/*/%.;2>)<!8(-2'/5<!D!
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=/KT.9>)/%!(&!/-L<!FGHHQ!=(>&.>!(&!/-L<!FGHPJL!!!U'*(( !.0!&'(2(!9&)-)C(5!]9/2)3

(+,(*)K(%&/-!2&95A!5(2)4%2!EB)2'.,!(&!/-L<!FGH"Q!$2(-(*<!W.+<!D!X)(*(%4/<!FGHYQ!
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B)2'.,!(&!/-L!EFGH"J!0.9%5!&'/&!&')2!2(*:)1(!*(29-&(5!)%!/!2)4%)0)1/%&-A!')4'(*!

,(*1(%&/4(!.0!&)K(!)%!&/*4(&!$ZS!*/%4(!&'/%!)%!&'(!929/-!1/*(!4*.9,<!;)&'!-.;(*!

)%1)5(%1(!.0!K/_.*!T-((5)%4!E&'.94'!&')2!;/2 !%.&!2&/&)2&)1/--A!2)4%)0)1/%&J!;)&'.9&!/!

5)00(*(%1(!)%!&'*.KT.&)1!(:(%&2L!!=/KT.9>)/%!(&!/-L!EFGHHJ!(:/-9/&(5!&'(!)%)&)/&).%!

.0!/%!)%&(%2):(!29*:()--/%1(!,*.&.1.-!0.*!678!.9&,/&)(%&2L!!U'(!,*.&.1.- !,*(21*)T(2!

;((>-A!,'.%(!1/--2! /-.%4!;)&'!,*(5(&(*K)%(5 !1-)%)1!/%5!*.9&)%(!&(2&)%4!21'(59-(2 <!

&.!)5(%&)0A<!&*)/4(<!/%5!,*.K.&(!&'(!(/*-A!)%&(*:(%&).%!.0!,/&)(%&!,*.T-(K2L!!U'(!

/9&'.*2!,*.:)5(!*.T92&!2&/&)2&)1/-!/%/-A2(2!&.!5(K.%2&*/&(!&'(!,*.&.1.-`2!(00(1&!.%!

)K,*.:)%4!&'()*!,*.4*/K`2!&;. 3A(/*!29*:):/-L !

U'(!.&'(*!0.9*!)%&(*:(%&).%!2&95)(2!;(*(!2K/--321/-(!1/2(!*(,.*&2<!1/2(!

2(*)(2<!/%5!/%!.9&1.K(!(:/-9/&).%L!!a/1'!.0!&'(2(!2&95)(2!1)&(5!&'(!,.&(%&)/-!.0!&'(!

29,,.*&!/,,*./1'(2!&'(A!(+,-.*(5!&.!,*.K.&(!(/*-A! *(1.4%)&).%!.0!,/&)(%&!,*.T-(K2!

)%!&'(!1.KK9%)&A!/%5!&'92!(/*-A!)%&(*:(%&).%L!!V9TT(*&<!B/*/%.;2>)<!8(-2'/5<!D!

7'%!EFGHIJ!*(,.*&(5!)%2&/%1(2!.0!(/*-A!5(&(1&).%!.0!1.K,-)1/&).%2!)%1-95)%4!,9K,!

&'*.KT.2)2! )%!5(21*)T)%4!&'(!92(!.0!/%!)K,-/%&(5!,9-K.%/*A!,*(229*(!K.%)&.*)%4!

&(1'%.-.4AL!!Z.K.&.<![&29K)<!D!?)%/>/&/!EFGH\J!5(21*)T(5!/!678 32,(1)0)1!K.T)-(!

/,,-)1/&).%! /%5!,*(2(%&(5!&;.!)%2&/%1(2!.0!(/*-A!5(&(1&).%!.0!5*):(-)%(!

1.K,-)1/&).%2!/2!/!*(29-&!.0!)&2!92(L!!=(>&.>!(&!/-L!EFGHPJ!5(21*)T(5!/!*(K.&(!

K.%)&.*)%43(%/T-(5!678! /%5!,*.:)5(5!/%(15.&/-!*(:)(;!.0!/-/*K2!/%5!&'()*!
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Table	5.		M
ethodological	strengths	and	w

eaknesses	of	the	17	studies		
Study	Citation	

Study	D
esign	

Strengths	
W
eaknesses	

Standing,	Exley,	
M
acGow

an,	&
	

Rapley,	2017	

Qualitative—
	

phenom
enolog

y	

• 
Typical	and	critical	case	sam

pling	
• 

D
iscussion	of	them

es	am
ong	study	team

	and	
transcripts	w

ith	peer	netw
ork	of	qualitative	

researchers	
• 

Confirm
ation	of	them

es	w
ith	gatekeeper	

clinicians	and	subsequent	study	participants		
• 

Inclusion	of	critical	cases	and	
diverse/contrary	perspectives	

• 
Single	centre	

• 
Relatively	hom

ogenous	sam
ple	

(included	m
em

bers	of	a	close-knit	
group)	

• 
Research	orientation	of	researcher	
not	discussed	

	

Petruik,	M
ack,	

Conw
ay,	Buchholz,	

&
	van	M

anen,	2017	

Qualitative—
m
edia	ecology	

fram
ew
ork		

• 
Snow

ball	sam
pling	

• 
D
iverse	carers	(parents,	teachers,	extended	

fam
ily	m

em
bers)	interview

ed	to	facilitate	
insights	from

	the	different	environm
ents	

children	encounter	
• 

Tw
o	authors	independently	read	and	coded-

-discussion	and	com
parison	inform

ed	final	
analysis	

• 
Inclusion	of	large	num

ber	of	de-identified	
quotes	to	support	analysis	

• 
Single	centre	

• 
N
o	indication	of	the	num

ber	of	
different	children	'represented'	

• 
N
o	use	of	other	data	to	triangulate	

"m
edia	ecology	approach"	

	

M
acIver	et	al.,	2009	

	
Quantitative—
case	series	

• 
D
ischarge	criteria	and	process	described	in	

detail	
• 

N
o	inappropriate	causal	com

parisons	
(betw

een	discharged	and	non-discharged	
groups)	m

ade	
	

• 
Single	centre	

• 
N
o	baseline	com

parison	of	the	
discharged	and	non-discharged	
groups	directly	(only	discharged	vs.	
total	cohort)	

• 
N
o	com

parison	to	pre-discharge	
practices	

	
Richenbacher	&

	
Seem

uth,	2001	
Quantitative—
case	series	

• 
Consecutive	patients	included	

• 
D
ischarge	criteria	and	process	of	program

	
described	in	detail	

• 
D
ata	from

	peer-review
ed	clinical	series	

included	in	analysis.			

• 
W
hile	only	for	com

parison,	
inclusion	of	data	provided	"by	
telephone"	w

ith	no	transparency	
around	these	details--	threatens	
confidence	in	study	assertion	of	
higher	rates	of	discharge	than	
currently	reported			
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N
om

oto,	Utsum
i,	&

	
M
inakata,	2016	

Quantitative—
case	report	

• 
Clear	and	detailed	description	of	the	
intervention	(VAD

	app)	com
ponents	and	

functions	
• 

Clear	description	of	the	intervention	
procedures	

• 
D
iscussion	around	potential	issues	around	

rem
ote	technologies		

• 
Little	description	of	patient	
dem

ographics,	history	or	diagnostic	
testing/assessm

ent	m
ethods		

• 
Little	reporting	of	post-intervention	
clinical	condition	

Schw
eiger	et	al.,	

2015	
	

Quantitative—
case	series		

• 
M
ulti-centre,	international	study	

• 
Clear	inclusion	criteria		

• 
D
etailed	reporting	of	patient	dem

ographics	
• 

Clear	and	detailed	reporting	of	clinical	
inform

ation	at	im
plant	and	upon	discharge	

• 
Study	outcom

es	clearly	reported	
• 

Appropriate	statistical	analysis			

• 
Voluntary	study	inclusion—
potential	for	bias	around	centres	
w
ith	m

ore	successful	outcom
es	

• 
Reporting	sites	identified	but	not	
detailed	

Barber	&
	Leslie,	

2015		
M
ixed	

m
ethods—

intervention	
evaluation	

• 
Literature	review

	w
as	detailed	and	

highlighted	gaps	in	literature	re:	w
ound	care	

specifics	for	hom
e	environm

ent	or	teaching	
specifics	

• 
Survey	questions	w

ere	provided	
• 

Booklet	developm
ent	process	reported	in	

full	
• 

Validated	literacy	tools	w
ere	used	

• 
Single	centre	

• 
Convenience	sam

pling	
• 

Closed-ended	and	poorly	
defined/w

orded	survey	questions			
• 

M
inim

al	reporting	of	patient	
dem

ographics,	no	reporting	of	
patient	clinical	profile	

• 
Anecdotal	reporting	of	survey	
results	(rather	than	quantitatively	
or	w

ith	them
e	presentation	

Biefer	et	al.,	2014	
	

Quantitative—
outcom

e	
evaluation	

		

• 
Clear	inclusion	criteria	and	justification	

• 
Consecutive	inclusion	of	participants		

• 
Clear	justification	for	incom

plete	inclusion	
of	calls	

• 
Som

e	reporting	of	VAD
	program

.	

• 
Single	centre	

• 
M
inim

al	reporting	of	patient	
dem

ographics,	som
e	reporting	of	

clinical	inform
ation	of	participants	

• 
	Use	of	non-validated	rating	scale	
(but	used	in	a	previous	study),	som

e	
reporting	of	study	program

,	
• 

Statistical	analysis	appears	
inappropriate	at	tim

es		
Slaughter,	Sobieski,	
M
artin,	D

ia,	&
	

Quantitative—
• 

Criteria	for	inclusion	w
ere	clear	

• 
Use	of	standard	classifications	and	

• 
D
ata	source	and	collection	

procedures	not	specified		
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Silver,	2007	
	

case	series	
diagnostic	criteria	of	participants	

• 
Consecutive	inclusion	of	participants	

• 
Reporting	of	patient	dem

ographics,	
• 

D
etailed	reporting	of	discharge	

protocol/procedures	

• 
Outcom

es	poorly	defined	and	
reported--QOL	results	reported	
anecdotally	

• 
Adverse	events	reported	
anecdotally	

• 
N
o	discussion	of	program

/site	
overall			

M
orales,	

Argenziano,	&
	Oz,	

2000	
Quantitative—
case	series	

• 
Consecutive	patients	included	

• 
Inclusion	criteria	(discharge	hom

e)	explicit	
and	reasoned	

• 
Clear	and	detailed	reporting	of	outcom

es	
and	follow

-up	of	cases	

• 
N
o	dem

ographic	reporting	of	study	
participants	or	those	excluded	from

	
study	

• 
N
o	reporting	on	baseline	clinical	

inform
ation	

• 
Unclear	data	source	and	collection	
procedures		

H
ubbert,	

Baranow
ski,	

D
elshad,	&

	Ahn,	
2017	

Quantitative—
case	series	

• 
Standard,	reliable,	and	valid	m

ethods	used	
to	characterize	participant	clinical	profiles	
and	dem

ographics,	
• 

Com
plete	inclusion	of	the	participants	

• 
Clear	reporting	of	outcom

es	of	the	cases	
• 

Appropriate	statistical	analysis	

• 
Unclear	how

	clinical	condition	w
as	

determ
ined	

• 
Eligibility	criteria	for	study	
exclusion	not	stated		

• 
N
o	statem

ent	as	to	w
hether	

participants	w
ere	included	

consecutively	
• 

N
o	reporting	of	the	presenting	site	

or	clinic	
Pam

boukian	et	al.,	
2011		

Quantitative--
quasi-
experim

ental;	
one-group	
pretest-
posttest		

• 
Large	sam

ple	size	(n	=	76)	
• 

Tim
e	series	design		

• 
Clear	tem

poral	relationship	betw
een	the	

variables	(2-year	survival)		
• 

Participants	in	the	com
parison	w

ere	sim
ilar	

(pre	and	post-intervention	w
ere	com

pared	
show

ing	non-significant	difference	
statistically)	

• 
M
ultiple	m

easure	of	the	outcom
e	both	pre	

and	post	intervention	
• 

Com
plete	follow

-up	of	participants,	valid	
and	reliable	

• 
N
o	control	group	

• 
Unclear	w

hether	sam
ple	size	w

as	
appropriate	to	ensure	m

eaningful	
detectable	effects	of	potentially	
confounding	factors		
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• 
M
easurem

ent	of	outcom
es	in	all	participants	

• 
Robust	and	com

prehensive	statistical	
analysis	to	exam

ine	alternatives	
Iseler,	Fox,	&

	
W
ierenga,	2018	
	

Quantitative—
quasi-
experim

ental;	
one-group	
pretest-post-
test	design		

• 
Clear	the	intervention	preceded	the	
outcom

e	(effect)	
• 

Clear	the	participants	w
ere	receiving	sim

ilar	
care	other	than	the	intervention	(continuing	
w
ith	regular	clinic	visits,	

• 
M
ultiple	m

easurem
ents	of	30-day	

readm
ission	for	the	larger	cohort	in	year	

prior	and	several	years	follow
ing,	

• 
Participant	outcom

es	m
easured	in	the	sam

e	
w
ay	(30-day	readm

ission	rate)	

• 
Poor	definition	of	intervention	
com

ponents	and	m
odel	

• 
N
o	com

parison	of	participants	to	
control	group		

• 
Clear	difference	betw

een	the	group	
that	com

pleted	and	those	that	did	
not	com

plete	the	program
	(3	of	4	

recruited	from
	readm

ission	did	not	
continue)-selection	bias	

• 
Incom

plete	follow
-up	of	

participants	but	little	discussion	
and	no	analysis	of	patterns	re:	
potential	differences	

• 
Participant	outcom

es	lim
ited	to	30-

day	readm
ission	rate	only,	

sim
plistic	statistical	analysis--

unclear	w
hether	decrease	in	rates	

statistically	significant	
Casida,	Aikens,	
Craddock,	Aldrich,	
&
	Pagani,	2018	

M
ixed	

m
ethods—

feasibility	
study		

• 
Congruence	betw

een	the	research	question	
and	m

ixed	m
ethodology	

• 
Sam

ple	includes	both	patients	and	
caregivers	

• 
	Congruence	betw

een	the	research	
m
ethodology	and	data	collection	(survey	

and	face	to	face	interview
s)	

• 
Intervention	developm

ent	(m
obile	app)	

based	on	self-m
anagem

ent	theory	
• 

Congruence	betw
een	m

ethodology	and	data	
analysis	(Likert	scales	as	w

ell	as	content	
analysis	techniques),	

• 
Appropriate	statistical	analysis,	

• 
Representation	of	the	research	participant	
voices	(including	caregivers	and	patients)			

• 
Sam

ple	size	criteria	not	determ
ined	

• 
Inclusion	criteria	m

ay	lim
it	study	

generalizability	(technology-
literate,	relatively	w

ell-educated	
sam

ple).			
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Bishop	et	al.,	2014	
	

Quantitative—
quasi-
experim

ental;	
non-equivalent	
control	group	
posttest	only	

• 
Clear	cause	and	effect	in	the	study	

• 
	D
etailed	reporting	of	intervention	and	

com
parison	group-sim

ilar,		
• 

Groups	receiving	sim
ilar	treatm

ents-
m
anagem

ent	by	tw
o	cardiologists	and	

clinical	VAD
	care	(aside	from

	the	exposure	
of	interest),		

• 
Control	group	used	for	com

parison,	
com

plete	follow
-up	betw

een	groups,	
participant	outcom

es	m
easured	sim

ilarly	
(based	on	m

edical	record	and	IN
R	ranges),		

• 
Outcom

es	m
easured	in	reliable	w

ay		
• 

Appropriate	statistical	analysis		

• 
N
o	com

parison	of	baseline	(pre-
intervention),		

• 
Potentially	inadequate	follow

up	
tim

e	for	outcom
e	m

easurem
ent	in	

intervention	group	(author-
identified)	as	only	3	participants	
enrolled	in	PST	from

	trial	beginning,		
• 

Potentially	inadequate	sam
ple	size	

to	appreciate	different	effects	(since	
effect	size	w

as	sm
aller	than	

estim
ated)	

Pektok	et	al.,	2013	
	

Quantitative—
case	series		

• 
Inclusion	of	consecutive	participants,		

• 
Inclusion	of	all	patients	w

ere	included	in	the	
report	

• 
Patient	dem

ographic	data	w
as	presented	

• 
Unclear	how

	clinical	condition	w
as	

determ
ined	

• 
Inclusion	eligibility	unclear	

• 
Reporting	of	clinical	inform

ation	
w
as	generalized--w

hile	N
YH
A	class	

w
as	generalized	for	the	cases	

overall	and	not	for	each	patient	
• 

D
iscussion	of	alarm

s	w
as	only	

anecdotal	
• 

N
o	outcom

e	m
easures	w

ere	
identified	

• 
N
o	statistical	analysis	w

as	
com

pleted.			
D
rew

s	et	al.,	2003	
	

Quantitative—
case	series	

• 
Clear	inclusion	for	criteria	betw

een	groups	
• 

Consecutive	inclusion	of	cases	
• 

Clear	reporting	of	dem
ographics	and	clinical	

inform
ation	of	participants	

• 
Clear	reporting	of	outcom

es	betw
een	the	

tw
o	groups		

• 
Clear	reporting	of	the	presenting	site	and	
program

	
• 

Appropriate	statistical	analysis		

• 
Unclear	how

	clinical	condition	w
as	

determ
ined		

• 
Unclear	w

hether	inclusion	of	
participants	w

as	com
plete		

• 
Tem

poral	com
ponent	m

ay	confound	
com

parisons	as	m
any	patients	in	

Group	B	w
ere	im

planted	early	in	the	
VAD

	program
	(m

aturation	effect)	



! "# !

!"#$%&#&%'()*&"+%(*,))$%&!'()*+&'!,-! .&(/)+01!23401!56783-1!9)4%%6:;1!<!=37!

237&7!>?@ABC!37*!D(37*+7E1!FG:&-1!234H68371!<!I3J:&-!>?@AKC!)(+:+;&*!L)3:+(3(+=&!

M&(%6*'!37*!8&/&!3''&''&*!M&(%6*6:6E+43::-!)'+7E!(%&!N63773!9/+EE'!O7'(+()(&!

5/+(+43:!PJJ/3+'3:!(66:'!Q6/!)'&!+7!N9O!D-'(&M3(+4!I&=+&8'!5%&40:+'(!Q6/!R)3:+(3(+=&!

I&'&3/4%!>P/6M3(3/+'1!<!2)771!?@ABCS!!!

D(/&7E(%'!6Q!(%&'&!'()*+&'!+74:)*&*! (%&+/!)'&!6Q!/+E6/6)'! '3MJ:+7E!

3JJ/634%&'!(6!J/6M6(&!'()*-!*&J(%!37*!4/&*+,+:+(-!,-!344&''+7E!(-J+43:!37*!4/+(+43:!

43'&'!>.&(/)+01!23401!56783-1!9)4%%6:;1!<!=37!237&71!?@ABT!.6:+(!<!9&401!?@A?T!

D(37*+7E1!FG:&-1!234H68371!<I3J:&-1!?@AKCS!!U(%&/!&QQ6/('!(6!&7%374&!(%&!

(/)'(86/(%+7&''!6Q!'()*-!4674:)'+67'!+74:)*&*!*&(3+:&*!*+'4)''+67!6Q!(/37'4/+J('!37*!

&M&/E+7E!(%&M&'!3M67E'(!(%&!/&'&3/4%&/'!(6!*+'4)'' !(%&M&'1!&GJ:6/3(+67!6Q!(%&!

&M&/E+7E!(%&M&'!+7!'),'&L)&7(!+7(&/=+&8'1!37*!*+'4)''+67!6Q!(%&M&'!8+(%!VPW!

4:+7+4+37'!>D(37*+7E1!FG:&-1!234H68371!<!I3J:&-1!?@ABCS!!$%&!)'&!6Q!46MJ/&%&7'+=&!

J3/(+4+J37(!L)6(&'!46//&'J67*+7E!(6!&34%!(%&M&!+7!,6(%!'()*+&'!3**&*!(6!(%&!

467Q+/M3,+:+(-!37*!4/&*+,+:+(-!6Q!(%&!/&'&3/4%!Q+7*+7E'!>.&(/)+01!23401!56783-1!

9)4%%6:;1!<!=37!237&71!?@ABT!.6:+(!<!9&401!?@A?T!D(37*+7E1!FG:&-1!234H68371!<!

I3J:&-1!?@ABCS!!!

U7&!L)3:+(-!4674&/7!,6(%!'&('!6Q!3)(%6/'!4+(&*!+7!(%&+/!'()*+&'!83'!(%&+/!)'&!

6Q!J/+M3/+:-!467=&7+&74&!'3MJ:+7E!Q/6M!'+7E:&!4&7(/&'1!3'!(%&-!4674&*&!(%+'!M3-!

:+M+(!(%&!(/37'Q&/3,+:+(-!6Q!(%&+/!Q+7*+7E'!>.&(/)+01!23401!56783-1!9)4%%6:;1!<!=37!
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D-'(&M3(+4!I&=+&8'!5%&40:+'(!Q6/!53'&!D&/+&'1!53'&!I&J6/('1!37*!R)3'+XFGJ&/+M&7(3:!

D()*+&'!3'!3JJ/6J/+3(&!>P/6M3(3/+'1!<!2)771!?@ABCS!!!

D(/&7E(%'!6Q!(%&!L)37(+(3(+=&!*3(3!8&/&!(%&!467E/)&74&!6Q!M6'(!'()*-!*&'+E7'!

(6!(%&+/!/&'&3/4%!L)&'(+67'1!8+(%!'()*+&'!E&7&/3::-!3*%&/+7E!(6!(%&!3'')MJ(+67'!6Q!

(%&+/!*&'+E7'!>Y640866*!&(!3:S1!?@ABT!266:3!&(!3:S1!?@ABT!$)Q373/)1!2)771!
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*&=&:6JM&7(!>53'+*31!P+0&7'1!5/3**6401!P:*/+4%1!<!.3E37+1!?@AKT!O'&:&/1!\6G1!<!

[+&/&7E31!?@AKCS!!!
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31#4&(5)67)8%*9"**%2-)

$6!+*&7(+Q-!(%&!&=+*&74&!67!3JJ/634%&'!(6!')JJ6/(!(%&!46MM)7+(-!43/&!6Q!
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$%&!'&=&7!(%&M&'!6Q!25D!(&3M!')JJ6/( 1!4:6'&!')/=&+::374&1!/&'6)/4&!

J/6=+'+671!46MM)7+(-!J/6=+*&/!3'!' )JJ6/( 1!J/6=+*&/!(/3+7+7E1!J&&/!')JJ6/( 1!37*!

&*)43(+7E!Q3M+:-!37*!Q/+&7*'!&746MJ3''!(%&!46MM)7+(-!')JJ6/(!3JJ/634%&'!

/&J6/(&*!+7!(%&!AB!'()*+&'!+74:)*&*!+7!(%+'!'46J+7E!/&=+&8S!!$%&-!J/&'&7(!3!,/63*!

/37E&!6Q!,6(%!467(&MJ6/3/-!37*!76=&:!J+:6(X(&'(&*!3JJ/634%&'!(6!J/6=+*&!')JJ6/(!

(6!VPW!J3(+&7('!:+=+7E!+7!(%&!46MM)7+(-S!!!

$%&'&!(%&M&'!437!,&!)'&*!(6!*+'(+:!(%&!46/&!&:&M&7('!6Q!467(&MJ6/3/-!25D!

6)(J3(+&7(!J/6E/3M'S!!P446/*+7E!(6!$3,:&!?!6Q!5%3J(&/!`1!')JJ6/(!3JJ/634%&'!

3/6)7*! 25D!(&3M!')JJ6/( 1!4:6'&!')/=&+::374&1!/&'6)/4&!J/6=+'+671!37*!46MM)7+(-!

J/6=+*&/!3'!' )JJ6/( !8&/&!/&J6/(&*!+7!4:6'&!(6!%3:Q!6Q!(%&!/&=+&8&*!'()*+&'S!!26'(!

'()*+&'!6QQ&/&*!?#X%6)/!%6(:+7&'!(6!4677&4(!VPW!J3(+&7('!(6!(%&!25D!(&3M!*+/&4(:-1!

J/&'4/+,&*!/&E):3/!(&:&J%67&!4%&40X+7'!8+(%!VPW!J3(+&7('1!')JJ:+&*!8/+((&7!

+7'(/)4(+67'!&GJ:3+7+7E!(%&!VPW1!37*!)(+:+;&*!46MM)7+(-!E&7&/3:!J/34(+(+67&/'!(6!

J/6=+*&!67E6+7E!E&7&/3:!%&3:(%!')JJ6/(S!!./6=+*&/!(/3+7+7E1!J&&/!')JJ6/( 1!37*!

&*)43(+7E!Q3M+:-!37*!Q/+&7*'!8&/&!:&''!Q/&L)&7(:-!)'&*!3JJ/634%&'S!!
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;4452#91)31#5#9&(5%*&%9*)#-+)32-&(/&*)!

$%&!M30&)J!6Q!&34%!(%&M&!+'!*+'4)''&*!+7!*&(3+:!+7!(%&!5%3J(&/!`S!!$%&!0&-!

Q&3()/&'!46MM67!(6!(%&!3JJ/634%!(%&M&'!3/&!*+'4)''&*!%&/&1!3:67E!8+(%!6,'&/=&*!

(/&7*'S!!!

.3<)9(-&5(* )#*)1"=*)2>)*"4425&,!!$%&!7)M,&/!6Q!'()*+&'!+74:)*+7E!

3JJ/634%&'!(6!Q34+:+(3(&!25 D!(&3M!')JJ6/( !M30&'!+(!4:&3/!(%3(!25D!4&7(/&'!/&M3+7!

(%&!%), !6Q!')JJ6/(!Q6/!VPW!J3(+&7('!&=&7!8%&7!(%&-!/&()/7!(6 !(%&+/!%6M&!

46MM)7+(+&'S!!H+=&7!(%&!46MJ:&G+(-!6Q!(%&!*&=+4&1!+('!'J&4+3:+;&*!M373E&M&7(1!37*!

(%&!:+Q&X(%/&3(&7+7E!467'&L)&74&'!6Q!3*=&/'&!&=&7('!/&:3(&*!(6!(%&/3J-1!O!3/E)&!(%3(!

(%+'!M6*&:!6Q!43/&!+'!4&7(/3:!(6!J3(+&7(!'3Q&(-!+7!(%&!46MM)7+(-S!!!

P:67E!8+(%!25D!(&3M!')JJ6/( 1!(%&!3JJ/634%&'!+746/J6/3(&*!+7!J/6=+*&/!

(/3+7+7E!37*!4:6'&!')/=&+::374&!3:'6!')JJ6/(!J3(+&7(!'3Q&(-!+7!(%+'!83-S!!FQQ6/('!(6!

'(/&3M:+7&!46MM)7+43(+67!,&(8&&7!VPW!J3(+&7('1!(%&+/!46MM)7+(-!%&3:(%43/&!

J/6=+*&/'1!37*!(%&!25D!(&3M!*+/&4(:-1!3/&!4&7(/3:!(6!,6(%!25D!(&3M!')JJ6/( !37*!

4:6'&!')/=&+::374&S!!$&:&J%67&1!4&::):3/!(&G(1!&XM3+:1!M6,+:&!=+*&6467Q&/&74+7E!

(&4%76:6E-1!37*!+MJ:37(&*!M67+(6/+7E!*&=+4&'!8&/&!&34%!'&:&4(&*!(6!J/6M6(&!&3'&!

6Q!467(34(!>9+&Q&/!&(!3:S1!?@A#T!53'+*31!P+0&7'1!5/3**6401!P:*/+4%1!<!.3E37+1!?@ABT!

Z),,&/(1!93/3768'0+1!W&:'%3*1!<!P%71!?@ABT!]6M6(61!^(')M+1!<!2+7303(31!?@A_T!

.&0(60!&(!3:S1!?@A`CS!!56M,+7&*!8+(%!?#X%6)/!3=3+:3,+:+(-1!'(/&3M:+7&*!467(34(!83'!

+7(&7*&*!J/6M6(&!&3/:-1!'%3/&*!M373E&M&7(!6Q!J6(&7(+3:!J3(+&7(!+'')&'!8+(%!(%&!

25D!(&3M1!37*!(6!M6,+:+;&!(/&3(M&7(!+7!43'&'!6Q!&M&/E&74-!>53'+*3!&(!3:S1!?@ABT!

]6M6(6!&(!3:S1!?@A_CS!!$%&!/6:&!6Q!25D!4:+7+4+37'!+7!M3+7(3+7+7E!(%&!4:6'&!

')/=&+::374&!6Q!J3(+&7('!+7!(%&!46MM)7+(-!3:'6!/&Q:&4('!(%+'!M6*&:!6Q!43/&S!!P'!8&::! ,-!



! "b !

&7')/+7E!46MM)7+(-!%&3:(%43/&!J/6=+*&/'!344&''!3*&L)3(&!(/3+7+7E1!J/6=+*&/!

(/3+7+7E!'&&0'!(6!J/6M6(&!(%&!M373E&M&7(!6Q!,3'+4!VPW!'4&73/+6'!37*!(%&!

/&46E7+(+67!6Q!&M&/E&74+&'!/&L)+/+7E!J/6MJ(!(/37'Q&/!(6!(%&!25D!4&7(/&!

>I+4%&7,34%&/!<!D&&M)(%1!?@@AT!D4%8&+E&/!&(!3:S1!?@A"CS!!!

) ?0(5@(-9A)45(4#5(+-(**, !!5+(+7E!(%&!E/68+7E!J/6J6/(+67!6Q!46MM)7+(-X

:+=+7E!VPW!J3(+&7('!8+(%!(%&+/!:&7E(%&7+7E!(+M&!67!')JJ6/(1!'&=&/3:!'()*+&'!

37(+4+J3(&* !(%3(!VPW!&M&/E&74+&'!8+::!+74/&3'+7E:-!644)/!+7!(%&!46MM)7+(-!

>I+4%&7,34%&/!<!D&&M)(%1!?@@AT!D4%8&+E&/!&(!3:S1!?@A"CS!!P'!')4%!&M&/E&74-!

J/&J3/&*7&''!83'!Q34(6/&*!+7(6!'&=&/3:!46MM)7+(-!')JJ6/(!3JJ/634%!(%&M&'1!37*!

83'! 3!*&Q+7+7E!4%3/34(&/+'(+4!6Q!3JJ/634%&'!(3/E&(+7E!46MM)7+(-!%&3:(%43/&!

J/6=+*&/'!'J&4+Q+43::-S!!25D!(&3M!')JJ6/( !+74:)*&*!(%&!J/&X&MJ(+=&!466/*+73(+67!6Q!

&M&/E&74-!(/37'J6/(!,&(8&&7!:643:!&M&/E&74-!'&/=+4&'!37*!(%&!25D!4&7(/&!8%+:&!

/&'6)/4&!J/6=+'+67!Q/&L)&7(:-!(3/E&(&*!&M&/E&74-!%&3:(%43/&!J/6=+*&/'!(%/6)E%!(%&!

J/6=+'+67!6Q!:&((&/'!&GJ:3+7+7E!(%&!VPW!'-'(&M!37*!46MM67!3'J&4('!6Q!43/&1!

&M&/E&74-!467(34(!:+'('1!+*&7(+Q+43(+67!43/*'1!37*!8/+((&7!&M&/E&74-!3:E6/+(%M'!

>234O=&/!&(!3:S1!?@@bT!26/3:&'1!P/E&7;+3761!<!51!?@@@T!D4%8&+E&/!&(!3:S1!?@A"T!

D:3)E%(&/1!D6,+&'0+1!23/(+71!W+31!<!D+:=&/1!?@@BCS!!D)/J/+'+7E:-!J/6=+*&/!(/3+7+7E!83'!

3!:+((:&!)'&*!3JJ/634%!6=&/3::1!*&'J+(&!+('!J6(&7(+3:!(6!+MJ34(!&M&/E&74-!

J/&J3/&*7&''S!!$%+'!M3-!,&!,&43)'&!6Q!+('!/&'6)/4&X+7(&7'+=&!73()/&1!3'!'&=&/3:!

3)(%6/'!/&46MM&7*!%37*'X67!J/6*)4(!(/3+7+7E!37*!'+M):3(+67!(6!J/6=+*&!&QQ&4(+=&!

(/3+7+7E!>D4%8&+E&/!&(!3:S1!?@A"CS!!!

! !B2'($)&(91-2$2@%(*,!!P:(%6)E%!3JJ/634%&'!)(+:+;+7E!76=&:!(&4%76:6E+&'! M3-!

/&=6:)(+67+;&!(%&!83-!')JJ6/(!Q6/!VPW!J3(+&7('!+'!*&:+=&/&*!+7!(%&!46MM)7+(-1!



! _@!

(&4%76:6E-!*&=&:6JM&7(!3JJ&3/'!(6!/&Q:&4(!4)//&7(!J3((&/7'!8+(%!25D!4&7(/&'!

/&M3+7+7E!(%&!%),!6Q!46MM)7+(-!')JJ6/(S!!237-!+776=3(+67'!3JJ&3/!Q64)'&*!'+MJ:-!

67!&7%374+7E!4:6'&!')/=&+::374&!43J3,+:+(+&'!6Q!(%&!25D!(&3M!(%/6)E%!(&:&M67+(6/+7E!

>Z),,&/(!&(!3:S1!?@ABT!.&0(60!&(!3:S1!?@A`T!I&+''!&(!3:S1!?@AKCS!!O7!3!46MJ/&%&7'+=&!

/&=+&8!6Q!(%&!Q)()/&!6Q!(&4%76:6E-!+7!VPW!43/&1!D3G67!>?@A_C!+*&7(+Q+&'!(%&!/+'0!6Q!

*3(3!6=&/:63*!(%&'&!(&4%76:6E+&'!M3-!E&7&/3(&!Q6/!4:+7+4+37'1!3/E)+7E!+7'(&3*!(%3(!

3JJ/6J/+3(&!*3(3!M373E&M&7(!+'!(%&!0&-!(6!(/37':3(+7E!(%+'!*3(3!+7(6!+MJ/6=&M&7(!

+7!6)(46M&'S!!26/&6=&/!/&E):3(6/-!+'')&'!3/6)7*!/&M6(&!(/&3(M&7(1!*3(3!'&4)/+(-1!

37*!(%&!*&:&E3(+67!6Q!43/&!37*!46MJ&7'3(+671!/&M3+7!4%3::&7E&'!(6!+746/J6/3(+7E!

(%&'&!(&4%76:6E+&'!+7(6!/6)(+7&!43/&!>]6M6(61!^('+M+1!<!2+7303(31!?@A_T!!I&+''!&(!3:S1!

?@AKT!D3G671!?@A_CS!!!

O7!(%+'!83-1!(%&!'()*-!,-! 53'+*31!P+0&7'1!5/3**6401!P:*/+4%1!<!.3E37+!>?@AKC1!

'(37*'!6)(S!!$%&-!*&=&:6J&*!(%&+/!VPW!53/&!M6,+:&!3JJ:+43(+67!(6!3**/&''!(%&!

46MJ:&G+(-!6Q!VPW!'&:QX43/&!M373E&M&7(!,-!M30+7E!0&-!'&:QX43/&!M373E&M&7(!

J/64&''&'! 4&7(/3:!(6!(%&!3JJ:+43(+67c'!*&'+E7!>53'+*3!&(!3:S1!?@AKCS!![%+:&!(%&-!)'&*!

37!3:(&/73(+=&!(%&6/-!6Q!'&:QX43/&!M373E&M&7(1!(%&!4674&J()3:!&:&M&7('!(%&-!)'&*!(6!

+7Q6/M!(%&+/!3JJ:+43(+67c'!Q&3()/&'!>'&:QX&QQ+434-1!E63:!'&((+7E1!'&:QXM67+(6/+7E!37*!

/&J6/(+7E1!37*!&7:+'(+7E!466/*+73(6/!')JJ6/(C1!J3/3::&:!(%&!(%&6/-!6Q!' &:QX43/&!6Q!

4%/67+4!+::7&'' !4674&J('S!!\6/!&G3MJ:&1!3)(6M3(&*!3:&/('!>dJ)'%!76(+Q+43(+67'eC!34(!3'!

*3+:-!/&M+7*&/'!(6!46MJ:&(&!'&:QX43/&!34(+=+(+&'!37*!J/6M6(&!'&:QX43/&!M3+7(&7374&!

46MJ&(&74+&'!8%+:&!J6(&7(+3::-!/&J:34+7E!(%&!Q/&L)&7(!J%67&!43::'!M3*&!,-!VPW!

466/*+73(6/'!>53'+*3!&(!3:S1!?@AK1!JS!A_#CS!!



! _A!

[%+:&!76(!*&'+E7&*!(6!'J&4+Q+43::-!3**/&''!4:+7+4+37!86/0:63*1!J/6M6(+7E!(%&!

*&=&:6JM&7(!6Q!J3(+&7(!'&:QX43/&!46MJ&(&74+&'!(%/6)E%!76=&:!(&4%76:6E+&'!+7!(%+'!

83-!6QQ&/'!'+E7+Q+437(!,&7&Q+('S!!O7!:+E%(!6Q!(%&!&GJ37'+67!6Q!VPW!J/6E/3M'1!(%&!

E/68+7E!46MM)7+(-X:+=+7E!J6J):3(+671!37*!(%&!+74/&3'+7E!-&3/'!6Q!*&=+4&!')JJ6/(1!

(%&!/&'J67'+,+:+(+&'!6Q!VPW!466/*+73(6/'!3/&!'&(!(6!E/68!(/&M&7*6)':-!8+(%6)(!(%&!

3**+(+67!6Q!Q)/(%&/!*3(3!')/=&+::374&!Q)74(+67'S!!O7+(+3(+=&'!(6!J/6M6(&!J6'+(+=&!'&:QX

M373E&M&7(!3/&!3:'6!+MJ6/(37(!E+=&7!(%&!E/68+7E!*3(3!67!'&:QX&QQ+434-!37*!+('!

/&:3(+67'%+J!(6!(/&3(M&7(!3*%&/&74&!37*!L)3:+(-!6Q!:+Q&!+7!(%+'!J6J):3(+67!>53'+*3!&(!

3:S1!?@AKCS!!!

;4452#91)?>>(9&%'(-(**)

$%6)E%!(%&!'+G!*&'4/+J(+=&!43'&!'&/+&'!6Q!6)(J3(+&7(!M373E&M&7(!J/6E/3M'!

/&J6/(&*!:68!Q/&L)&74+&'!6Q!3*=&/'&!&=&7('!37*!+MJ/6=&*!L)3:+(-!6Q!:+Q&1!(%&+/!

6,'&/=3(+673:!*&'+E7'!M30&!+(!*+QQ+4):(!(6!3JJ/3+'&!(%&!/&:3(+=&!&QQ&4(!6Q!(%&!/&J6/(&*!

')JJ6/(!3JJ/634%&'!>25D!(&3M!')JJ6/( 1!46MM)7+(-!J/6=+*&/!3'! ' )JJ6/(1!/&'6)/4&!

J/6=+'+671!J/6=+*&/!(/3+7+7E1!J&&/!' )JJ6/(1!37*!&*)43(+7E!Q3M+:-!37*!Q/+&7*'C!67!

(%&'&!4:+7+43:!6)(46M&'!>W/&8'!&(!3:S1!?@@`T!234O=&/!&(!3:S1!?@@bT!26/3:&'!&(!3:S1!

?@@@T!I+4%&7,34%&/!<!D&&M)(%1!?@@AT!D4%8&+E&/!&(!3:S1!?@A"T!D:3)E%(&/!&(!3:S1!?@@BCS!!

O7!(%&!3((&MJ(!(6!/370!(%&!&QQ&4(+=&7&''!6Q!(%&!/&J6/(&*!')JJ6/(!3JJ/634%&'1!(%+'!

*+'4)''+67!3((&MJ(' !(6!+'6:3(&!(%&!&=+*&74&!67!'+7E):3/!3JJ/634%&'!,-!&G4:)*+7E!(%&!

data	presented	by	these	six	studies.		                                                                                                                                                                                    !

3$2*()*"5'(%$$#-9(C).3<)&(#0) *"4425&,))5:6'&!' )/=&+::374&!37*!25D!(&3M!

')JJ6/( !3JJ&3/&*!(6!,&!(%&!M6'(!&QQ&4(+=&!3JJ/634%&'!(6!(%&!46MM)7+(-!')JJ6/(!6Q!

VPW!J3(+&7('!4)//&7(:-!/&J6/(&*S!!I &'&3/4%!&=+*&74&!(6!')JJ6/(!(%&!)'&!6Q!4:6'&!



! _?!

')/=&+::374&!+'!=3/+&*!37*!+74:)*&'!(%&!43'&!'&/+&'!*3(3!67!6)(J3(+&7(!J/6E/3M'1!

'&=&/3:!'M3::X'43:&!+7(&/=&7(+67!'()*+&'!37*!3!J3+/!6Q!L)3'+X&GJ&/+M&7(3:!'()*+&'S!!

$%&!M6'(!J/6M+'+7E!6Q!(%&'&!)(+:+;&*!3!/6,)'(!'()*-!*&'+E7!37*!3!'6J%+'(+43(&*!

'(3(+'(+43:!373:-'+'!(6!%+E%:+E%(!(%&!/6:&!6Q!4:6'&!')/=&+::374&!67!(%&!/&'):(+7E!

+MJ/6=&M&7(!+7!?X-&3/!')/=+=3:!8+(%+7!(%&+/!J/6E/3M!>.3M,6)0+37!&(!3:S1!?@AACS!!

D&=&/3:!'M3::X'43:&!+7(&/=&7(+67!'()*+&'!3:'6!/&46MM&7*&*!(%&!)(+:+(-!6Q!(%&!4:6'&!

')/=&+::374&!3JJ/6 34%&'!(%&-!&GJ:6/&*1!(%6)E%!M6'(!/&'&3/4%&/'!4674&*&*!(%3(!(%&-!

/&L)+/&*!Q)/(%&/!'()*-!+7!/&:3(+67!(6!J3(+&7(1!4:+7+43:1!6/!&4676M+4!6)(46M&'!>53'+*3!

&(!3:S1!?@ABT!Z),,&/(!&(!3:S1!?@ABT!]6M6(6!&(!3:S1!?@A_T!.&0(60!&(!3:S1!?@A`CS!

[%+:&!3JJ/634%&'!3/6)7*!25D!(&3M!')JJ6/( !8&/&!(%&!M6'(!Q/&L)&7(:-!

/&J6/(&*!+7!(%&!:+(&/3()/&1!M)4%!6Q!(%&!&=+*&74&!43776(!,&!+'6:3(&*!Q/6M!(%&!

6)(J3(+&7(!43'&!'&/+&'!*3(3S!!D(+::1!(%&!6)(46M&!&=3:)3(+67!6Q!3!?#X%6)/!VPW!%6(:+7&!

>3!Q/&L)&7(:-!4+(&*!3JJ/634%!8+(%+7!(%+'!(%&M&C!,-!9+&Q&/!&(!3:S!>?@A#C!J/6=+*&'!3!

4:&3/!&7*6/'&M&7(!6Q!(%&!)(+:+(-!6Q!(%+'!46MM67!3JJ/634%!(6!46MM)7+(-!')JJ6/(S!!

[%+:&!(%&-!/&4&+=&*!3!/&:3(+=&:-!:68!Q/&L)&74-!6Q!43::'1!(%&!3)(%6/'!J6+7(&*!(6!(%&!

J/6J6/(+67!6Q!)7J:377&*!4:+7+4!=+'+('!37*!)7J:377&*!%6'J+(3:+;3(+67'!(%&'&!43::'!

E&7&/3(&*!(6!f)'(+Q-!(%&!J/6=+'+67!6Q!(%&!'&/=+4&S!!\)/(%&/M6/&!(%&!L)3:+(3(+=&!86/0!

,-! .&(/)+01!23401!56783-1!9)4%%6:;1!<!=37!237&7!>?@ABC!%+E%:+E%('!(%&!g:+Q&:+7&c!

(%&'&!3JJ/634%&'!J/6=+*&!(6!J3&*+3(/+4!VPW!J3(+&7('!37*!(%&+/!Q3M+:+&'S!!!

! :(*2"59() 452'%*%2-C)9200"-%&A)452'%+(5)#*)*"4425&,!!I&'6)/4&! J/ 6=+'+67!

37*!46MM)7+(-!J/6=+*&/!3'!' )JJ6/(!3JJ&3/!(6!,&!'&467*3/-!3JJ/634%&'!(6!

46MM)7+(-!') JJ6/(1!(%6)E%!(%&!)'&!6Q!&34%!6Q!(%&'&!+'!4+(&*!+7!4:6'&!(6!%3:Q!6Q!(%&!AB!

'()*+&'S!!O7!3**+(+67!(6!M&7(+67'!+7!'&=&/3:!*&'4/+J(+=&!43'&!'&/+&'!6Q!6)(J3(+&7(!



! _` !

M373E&M&7(!J/6E/3M'1!(86!3JJ/634%&'!(6!/&'6)/4&!J/6=+'+67!8&/&!&=3:)3(&*!

*+/&4(:-S!!P!,660:&(!67!*/+=&:+7&!43/&!37*!3!VPWX'J&4+Q+4!M6,+:&!3JJ:+43(+67!8&/&!

,6(%!&=3:)3(&*!)'+7E!M+G&*!M&(%6*'S!![%+:&!,6(%!'&('!6Q!3)(%6/'!/&J6/(&*!(%3(!(%&+/!

/&'6)/4&'!8&/&!)'&Q):!(6!(%&!'3MJ:&!6Q!J3(+&7('!'()*+&*1!(%&-!8&/&!76(!&=3:)3(&*!+7!

/&:3(+67!(6!+MJ34(!67!4:+7+43:!6/!%&3:(%!6)(46M&'S!!P'+*&!Q/6M!(%&!43'&!'&/+&'!*3(31!

67:-!(%&!'()*-!,-!9+'%6J!&(!3:S!>?@A#C!&=3:)3(&*!(%&!/6:&!6Q!46MM)7+(-!%&3:(%43/&!

J/6=+*&/'!+7!J/6=+*+7E!')JJ6/(!(6!J3(+&7('!+7!(%&!46MM)7+(-!>46MM)7+(-!J/6=+*&/!

3'! ' )JJ6/( CS!!$%+'!'()*-!*&M67'(/3(&*!(%&!)(+:+(-!6Q!'J&4+3:(-!J%3/M34+'('!+7!

M373E+7E!(%&!37(+463E):3(+67!6Q!VPW!J3(+&7('!+7!(%&+/!'&/=+4&S!!!

D52'%+(5)&5#%-%-@C)4((5) *" 4425&C)#-+)( +"9#&%-@)>#0%$A)#-+)>5%(-+*,))

[%+:&!(%&-!3/&!4&/(3+7:-!4+(&*!>J/+M3/+:-!+7!(%&!43'&!'&/+&'!*3(3!67!6)(J3(+&7(!

J/6E/3M'C1!(%&!)'&!6Q!3JJ/634%&'!3/6)7*!J/6=+*&/!(/3+7+7E1!J&&/!')JJ6/( 1!37*!

&*)43(+7E!Q3M+:-!37*!Q/+&7*'!3/&!J66/:-!')JJ6/(&* !+7!(%&!:+(&/3()/&S!!]67&!6Q!(%&!

'()*+&'!+74:)*&*!+7!(%+'!/&=+&8!&G3M+7&*!(%&'&!')JJ6/(!3JJ/634%&'!*+/&4(:-S!![%+:&!

J/6=+*&/!(/3+7+7E!83'!*+'4)''&*!,-!3!7)M,&/!6Q!25D!J/6E/3M'!+7!(%&!43'&!'&/+&'!

*3(31!:+((:&!*&(3+:!83'!J/6=+*&*!+7!/&E3/*!(6!+('!+MJ:&M&7(3(+67S!)P'+*&!Q/6M!,/+&Q!

M&7(+67'!+7!(86!6(%&/!'()*+&'1!(%&!&=+*&74&!6Q!J&&/!')JJ6/( !83'!J/+M3/+:-!

&G(/3J6:3(&*!Q/6M!+7'+E%('!67!(%&!/6:&!6Q!VPW!46MM)7+(+&'!+7!%&:J+7E!J3(+&7('!(6!

3*3J(!(6!:+Q&!8+(%!(%&+/!*&=+4&'!>D(37*+7E1!FG:&-1!234H68371!<!I3J:&-1!?@AKCS!!

\+73::-!8%+:&!3JJ/634%&'!3/6)7*!&*)43(+7E!Q3M+:-!37*!Q/+&7*'!8&/&!*&'4/+,&* !3'!

=+(3:!(6!(%&!'3Q&!+7(&E/3(+67!6Q!J3&*+3(/+4!VPW!J3(+&7('!(6!'4%66:1!+('!&G3M+73(+67!+7!

(%&!:+(&/3()/&!/&M3+7&*!,/+&Q!>D4%8&+E&/!&(!3:S1!?@A"CS!

!



! _#!

<&"+A)E%0%&#&%2-*)

P'!8+(%!M37-!/&=+&8!+7+(+3(+=&'1!(%+'!'()*-!+'!'),f&4(!(6! 3!*&E/&&!6Q!

J),:+43(+67!,+3'S!!O*&3::-!'&3/4%!'(/3(&E+&'!3/&!&G%3)'(+=&!37*!M3-!+74:)*&!%37*X

'&3/4%+7E!f6)/73:'1!/&=+&8+7E!3,'(/34('!Q/6M!467Q&/&74&!J/64&&*+7E'1!6/!467(34(+7E!

Q6)7*3(+67'1!(6!:+M+(!6(%&/!Q6/M'!6Q!'-'(&M3(+4!,+3'!+7!(%&!'&3/4%!>.6:+(!<!9&401!

?@A?CS!!9-!/&:-+7E!67:-!67!J) ,:+'%&*!/&J6/('! (6!3446MM6*3(&!(%&!(+M&:+7&'!6Q!(%+'!

J/6f&4(1!(%&/&!+'!(%&!/+'0!(%3(!(%+'!/&=+&8!)7*&//&J/&'&7('!'()*+&'!8+(%!7&E3(+=&!

Q+7*+7E'1!8%+4%!M3-!+MJ34(!(%&!=3:+*+(-!6Q!(%+'!/&=+&8!>.6:+(!<!9&401!?@A?CS!!

P76(%&/!:+M+(3(+67!6Q!(%+'!/&=+&8!+'!(%&!&G4:)'+67!6Q!3,'(/34('!37*!467Q&/&74&!

J/64&&*+7E'S!!PQ(&/!+7+(+3:!'4/&&7+7E!+(!,&43M&!4:&3/!(%3(!3,'(/34(' !/&J/&'&7(&*!3!

76(3,:&!J/6J6/(+67!6Q!/&'&3/4%!34(+=+(-!+7!(%+'!3/&31!,)(!,&43)'& !(%&+/!'%6/(!Q6/M!

+7%+,+(&*!L)3:+(-!3JJ/3+'3:1!(%&-!8&/&!*&(&/M+7&*!(6!,&!6)('+*&!6Q!(%&!'46J&!6Q!(%+'!

J/6f&4(S!!D(+::1!(%&-!J/6=+*&!+7(/+E)+7E!&=+*&74&!6Q!(%&!3**+(+673:!/&'&3/4%!34(+=+(+&'!+7!

(%+'!3/&3!37*!(%&+/!&G4:)'+67!M3-!%3=&!:+M+(&*!(%&!46MJ/&%&7'+=&7&''!6Q!(%+'!

/&=+&8S!!!

P!Q+73:!:+M+(3(+67!6Q!(%+'!'46J+7E!/&=+&8!+'!(%3(!+(!83'!J&/Q6/M&*!,-!3!'+7E:&!

/&=+&8&/S!!Y&=341!56:L)%6)71!<!Uc9/+&7!>?@A@C!/&46MM&7*!(%3(!3!(&3M!6Q!

/&'&3/4%&/'!M&&(!(6!*+'4)''!+74:)'+67!*&4+'+67'1!/&'J67*!(6!3M,+E)+(-1!37*!(6!/&34%!

467'&7')'S!!$%&-!/&46MM&7*!M):(+J:&X/&=+&8&/!467'&7')'!(6!J/6M6(&!/+E6)/!37*!
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J/6(646:!+'!(%&!467'):(3(+67!8+(%!467(&7(!&GJ&/('!37*!'(30&%6:*&/'!+7!(%&!Q+&:*S!!

$%6)E%!,&-67* !(%&!'46J&!6Q!(%+'!J/6f&4(1!467'):(3(+67!6QQ&/'!,6(%!(%&!6JJ6/()7+(-!(6!

&7%374&!'()*-!=3:+*+(-!,-!%&:J+7E!(6!467Q+/M!'()*-!/&'):('1!37*!(%&!6JJ6/()7+(-!(6!

J/6M6(&!0768:&*E&!(/37':3(+67!,-!*+''&M+73(+7E!Q+7*+7E'!(6!4:+7+43:!'(30&%6:*&/'!

*+/&4(:-!>P/0'&-!<!Uc23::&-1!?@@"T!Y&=341!56:L)%6)71!<!U!c,/+&71!?@A@CS!!

P:(&/73(+=&:-1!6(%&/!&QQ6/('!(6!*+''&M+73(&!'46J+7E!/&=+&8!Q+7*+7E'!M)'(!(3/E&(!

46MM)7+(-!%&3:(%43/&!J/6=+*&/'!3'!8&::!3'!4:+7+4+37'!8+(%+7!25D!J/6E/3M'S!!P'!

M37-!6Q!(%&!/&=+&8!'()*+&'!76(&*1!(%&'&!J/6=+*&/'!8+::!43/&!Q6/!VPW!J3(+&7('!Q6/!3!

E/68+7E!J/6J6/(+67!6Q!(%&+/!')JJ6/(!(+M&!>3'!(%&!,):0!6Q!(%+'!+'!768!'J&7(!+7!(%&!

46MM)7+(-C1!37*!&*)43(+67!6Q!(%&'&!J/6=+*&/'!M)'(!,&!3!J/+6/+(-S!!\34+:+(3(+7E!

0768:&*E&!6Q!J6(&7(+3:!3JJ/634%&'!(6!')JJ6/(!46MM)7+(-!%&3:(%43/&!J/6=+*&/'!(6!
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+7!()/7!')JJ6/(!VPW!J3(+&7('!+7!(%&+/!43/&1!+'!(%&!+7(&7(!6Q!(%+'!'46J+7E!/&=+&8S!!$%)' !

/&'&3/4%!J),:+43(+67'!+7!J/6Q&''+673:!f6)/73:'!43(&/+7E!(6!&M&/E&74-!%&3:(%!'&/=+4&!

J/6=+*&/' !37*!J/+M3/-!43/&!J/6=+*&/'!M)'(!,& !(3/E&(&*!3:67E!8+(%!(/3*+(+673:!25D!

37*!(/37'J:37( XQ64)'&*!J),:+43(+67'S!!!

<"00#5A )

$%+'!'46J+7E!/&=+&8!J/6=+*&'!3!76=&:!'-7(%&'+'!6Q!&=+*&74&!6Q!3JJ/634%&'!(6!

')JJ6/(!VPW!J3(+&7('!37*!(%&+/!43/&E+=&/'!:+=+7E!+7!(%&!46MM)7+(-S!!9-!'&:&4(+7E!

67:-!/&'&3/4%!'()*+&'1!+*&7(+Q-+7E!(%&!')JJ6/(!3JJ/634%&'!(%&-!/&J6/(!37*!(%&!

467(&G('!37*!0&-!Q&3()/&'!6Q!(%&+/!)'&!+(!6QQ&/'!3!46MJ/&%&7'+=&!3''&''M&7(!6Q!(%&!

/&'&3/4%!&=+*&74&!+7!(%+'!E/68+7E!Q+&:*S!!$%&'&!3JJ/634%&'!6QQ&/!25D!4:+7+4+37'!3!

43(3:6E)&!6Q!3JJ/634%&'!(6!')JJ6/(!(%&!'&:QX43/&!6Q!(%&'&!J3(+&7('!+7!(%&!46MM)7+(-1!

3'!8&::!3'!J6(&7(+3:!+7'J+/3(+67!Q6/!(%&!*&=&:6JM&7(!37*!'()*-!6Q!Q)()/&!46MM)7+(-!

')JJ6/(!+7+(+3(+=&'!Q6/!VPW!J3(+&7('1!(%&+/!Q3M+:+&'1!37*!(%&+/!46MM)7+(-!%&3:(%43/&!

J/6=+*&/'S!!!!!
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P0%(&/1!DS!PS1!93*3M+1!PS1!2)//3-1!2S1!j6%M6(61!$S1!Y6;67'4%+1!YS1!U'30+1!DS1!<!Y)'%3f1!FS!!

9S!>?@A"CS!Z6'J+(3:!/&3*M+''+67'!3Q(&/!467(+7)6)'XQ:68!:&Q(!=&7(/+4):3/!3''+'(!

*&=+4&!+MJ:37(3(+67h!O74+*&74&1!43)'&'1!37*!46'(!373:-'+'S	Annals	of	Thoracic	

Surgery,	100>`C1!KK#XKKbS!!*6+h!A@SA@A_kfS3(%6/34')/S?@A"S@`S@A@!

PM,/6'-1!PS1!\673/681!HS1!9)(:&/1!NS1!5%+674&:1!US1!H/&&7&1!DS1!V3*)E373(%371!2S1!S!S!S!!

H%&6/E%+3*&1!2S!>?@A#CS!$%&!E:6,3:!%&3:(%!37*!&4676M+4!,)/*&7!6Q!

%6'J+(3:+;3(+67'!Q6/!%&3/(!Q3+:)/&!:&''67'!:&3/7&*!Q/6M!%6'J+(3:+;&*!%&3/(!

Q3+:)/&!/&E+'(/+&'S	Journal	of	the	American	College	of	Cardiology,	63>A?C1!AA?`X

AA``S!*6+h!A@SA@A_kfSf344S?@A`SAAS@"`!!!

P/0'&-1!ZS1!<!Ul23::&-1!YS!>?@@"CS!D46J+7E!'()*+&'h!(683/*'!3!M&(%6*6:6E+43:!!

Q/3M&86/0S!!International	Journal	of	Social	Research	Methodology,	8>AC1!AbX

`?S!*6+hA@SA@K@kA`_#""B@`?@@@AAb_A_!

P/6M3(3/+'1!FS1!2)771!mS!>F*+(6/'CS!!Joanna	Briggs	Institute	Reviewer’s	Manual.		$%&!!

N63773!9/+EE'!O7'(+()(&1!?@ABS!!I&(/+&=&*!

Q/6M!%((J'hkk/&=+&8&/'M37)3:Sf63773,/+EE'S6/Ek!!

93/3'!D%/&+,3(+1!NS1!H6:*%3,&/X\+&,&/(1!NS!WS1!937&/f&&1!WS1!U8&7'1!WS!jS1!<!Z:3(0-1!2S!PS!!

>?@ABCS!56'( X&QQ&4(+=&7&''!6Q!:&Q(!=&7(/+4):3/!3''+'(!*&=+4&'!+7!3M,):3(6/ -!

J3(+&7('!8+(%!3*=374&*!%&3/(!Q3+:)/&S!JACC:	Heart	Failure1!5>?C1!AA@nAAbS!

*6+hA@SA@A_kfS4%QS?@A_S@bS@@K!

93/,&/1!NS1!<!Y&':+&1!HS!>?@A"CS!P!'+MJ:&!&*)43(+67!(66:!Q6/!=&7(/+4):3/!3''+'(!*&=+4&!!

J3(+&7('!37*!(%&+/!43/&E+=&/'S!The	Journal	of	Cardiovascular	Nursing,	30>`C1!

FAXFA@S!*6+hA@SA@bBkN5]@@@@@@@@@@@@@A??!
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9&=37'1!2S!<!D(&/7,&/E1!FS2S!>?@A?CS!!53/&E+=+7E!,)/*&71!'(/&''1!37*!%&3:(%!&QQ&4('!!

3M67E!Q3M+:-!43/&E+=&/'!6Q!3*):(!4374&/!J3(+&7('S!!Jama,	`@B>#C1!`bKX#@`S!

*6+hA@SA@@Akf3M3?@A?S?b!

9+&Q&/1!ZS!IS!5S1!Do7*&/M3771!DS!ZS1!FMM&/(1!2S!aS1!Z3'&74:&=&/1!.S1!Y34%3(1!2S!YS1!\3:01!!

VS1!<![+:%&:M1!2S!NS!>?@A#CS!FGJ&/+&74&!8+(%!3!d%6(:+7&e!'&/=+4&!Q6/!

6)( J3(+&7('!67!3!=&7(/+4):3/!3''+'(!*&=+4&S!Thoracic	and	Cardiovascular	

Surgeon,	62>"C1!#@bX#A`S!*6+hA@SA@""k'X@@`X̀A`"A`"? !

9+'%6J1!2S!PS1!D(/&+QQ1!2S!9S1!F7'6/1!5S!IS1!$&*Q6/*1!IS!NS1!I)''&::1!DS!WS1!<!I6''1!.S!PS!!

>?@A#CS!.%3/M34+'(XM373E&*!+7(&/73(+673:!76/M3:+;&*!/3(+6!J3(+&7(!'&:QX

(&'(+7E!+'!3''64+3(&*!8+(%!+74/&3'&*!(+M&!+7!(%&/3J&)(+4!/37E&!+7!J3(+&7('!

8+(%!:&Q(!=&7(/+4):3/!3''+'(!*&=+4&'!3(!37!343*&M+4!M&*+43:!4&7(&/S!ASAIO	

Journal1!60>?C1!Ab`nAbKS!W6+h!A@SA@bBk2P$S@@@@@@@@@@@@@@#B!

9)%'&1!2S!>?@@KCS!!P''&''M&7(!6Q!43/&E+=+7E!,)/*&7!+7!Q3M+:+&'!6Q!J&/'67'!8+(%!!

M):(+J:&!'4:&/6'+'h!!Journal	of	Neuroscience	Nursing,	40>AC1!?"X̀AS!!

*6+hA@SA@bBk@A`B_"ABX?@@K@?@@@X@@@@"!

53'+*31!NS!2S1!23/4)44+::+1!YS1!.&(&/'1!IS!2S1!<![/+E%(1!DS!>?@AACS!Y+Q&'(-:&!3*f)'(M&7('!!

6Q!3*):('!8+(%!:67EX(&/M!+MJ:37(3,:&!:&Q(!=&7(/+4):3/!3''+'(!*&=+4&'h!3!

J%&76M&76:6E+4!+7L)+/-S!Heart	&	Lung:	the	Journal	of	Acute	and	Critical	

Care,	40>_C1!"AAX"?@S!!*6+hA@SA@A_kfS%/(:7ES?@AAS@@"S@@?!

53'+*31!NS!2S1!<!.3'(6/1!NS!>?@A?CS!./34(+4&!J3((&/7!37*!J/6Q&''+673:!+'')&'!6Q!7)/'&!!

J/34(+(+67&/'!+7!M&4%37+43:!4+/4):3(6/-!')JJ6/(!J/6E/3M'!+7!(%&!^7+(&*!

D(3(&'h!3!')/=&-!/&J6/(S!!Progress	in	Transplantation	22>`C1!??bX?`_S!

*6+hA@SBAK?kJ+(?@A?"@`!
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53'+*31!NS!2S1!P+0&7'1!NS!FS1!5/3**6401!ZS1!P:*/+4%1!2S![S1!<!.3E37+1!\S!WS!>?@AKCS!!!

W&=&:6JM&7(!37*!Q&3'+,+:+(-!6Q!'&:QXM373E&M&7(!3JJ:+43(+67!+7!:&Q(X

=&7(/+4):3/!3''+'(!* &=+4&'S!ASAIO	Journal1!_#>?C1!A"bnA_BS!

*6+hA@SA@bBk2P$k@@@@@@@@@@@@@_B`!

56601!5S1!56:&1!HS1!P'3/+31!.S1!N3,,6)/1!IS1!<!\/374+'1!WS!>?@A#CS!$%&!377)3:!E:6,3:!!

&4676M+4!,)/*&7!6Q!%&3/(!Q3+:)/&S	International	Journal	of	Cardiology,	171>`C1!

`_KX̀B_S!*6+hA@SA@A_kfS+f43/*S?@A`SA?S@?K!

56601!NS!YS1!56:=+71!2S1!\/374+'1!HS!DS1!H/3*-1!jS!YS1!Z6QQM371!$S!2S1!N&'')J1!2S1!p!$66:&1!NS!

2S!>?@ABCS!I&46MM&7*3(+67'!Q6/!(%&!)'&!6Q!M&4%37+43:!4+/4):3(6/-!')JJ6/(h!

3M,):3(6/-!37*!46MM)7+(-!J3(+&7(!43/&h!3!'4+&7(+Q+4!'(3(&M&7(!Q/6M!(%&!

3M&/+437!%&3/(!3''64+3(+67S!Circulation,	135>?"C1!&AA#"X&AA"KS!

*6+hA@SAA_Ak5OIS@@@@@@@@@@@@@"@B!

W+f0&/'1!2S!>?@A"CS![%3(!+'!3!'46J+7E!/&=+&8q!KT	Update,	4>ACS!I&(/+&=&*!Q/6M!

%((Jhkk0(*//S6/EkJ/6*)4('k)J*3(&k=#7Ak*+f0&/'r0()J*3(&r=#7ArA?XA"SJ*Q!

W/&8'1!$S!]S!ZS1!Y6&,&1!2S1!N)/M3771!2S!NS1![&7E1!aS1![&7*&:M)(%1!5S1!Z&(;&/1!IS1!<!

W&,30&-1!2S!FS!>?@@`CS!U)(J3(+&7('!67!M&4%37+43:!4+/4):3(6/-!')JJ6/(S!$%&!

Annals	of	Thoracic	Surgery1!75>`C1!BK@nBK"S!!

W6+hA@SA@A_kD@@@`X#bB">@?C@#_#KXb!

F'(&J1!NS!WS1!$/34%(&7,&/E1!9S!ZS1!Y6;31!YS!.S1!<!9/)407&/1!9S!PS!>?@A"CS!567(+7)6)'!Q:68!!

:&Q(!=&7(/+4):3/!3''+'(!*&=+4&'h!'%3/&*!43/&!E63:'!6Q!M67+(6/+7E!37*!(/&3(+7E!

J3(+&7('S	Methodist	DeBakey	Cardiovascular	Journal,	11>AC1!``S!

F;&068+(;1!NS1!Uc2&3/31!FS1!24W673:*1!2S1!P,/3M'1!ZS1!5%371!2S1!W)4%3/M&1!!

PS1pD)''&G1!9S!>?@ABCS!!?@AB!46MJ/&%&7'+=&!)J*3(&!6Q!(%&!B#373*+37!
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43/*+6=3'4):3/!' 64+&(-!E)+*&:+7&'!Q6/!(%&!M373E&M&7(!6Q!%&3/(!Q3+:)/&S!!

Canadian	Journal	of	Cardiology,	33>AAC1!A`#?XA#``S!

W6+hA@SA@A_kfS4f43S?@ABS@KS@??S!

\&:*M371!WS1!.3M,6)0+371!DS1!$&)(&,&/E1!NS1!9+/0'1!FS1!Y+&(;1!jS1!266/&1!DS1!S!S!S!!

O7(&/73(+673:!D64+&(-!Q6/!Z&3/(!37*!Y)7E!$/37'J:37(3(+67S!>?@A`CS!$%&!?@A`!

+7(&/73(+673:!'64+&(-!Q6/!%&3/(!37*!:)7E!(/37'J:37(3(+67!E)+*&:+7&'!Q6/!

M&4%37+43:!4+/4):3(6/-!')JJ6/(h!FG&4)(+=&!')MM3/-S!Journal	of	Heart	and	

Lung	Transplantation,	32>?C1!A"BXAKBS!*6+hA@SA@A_kfS%&3:)7S?@A?S@bS@A`!

j3371!PS1!j&3:-1!NS1!P7*/&8'1!ZS1!<!H3)(%+&/1!]S!>?@@bCS!"K?h!F=3:)3(+67!6Q!3Q(&/!%6)/'!!

=&7(/+4):3/!3''+'(!*&=+4&!dZ6(:+7&e!43::'S	Journal	of	Heart	and	Lung	

Transplantation,	28>?C1!D?_KXD?_KS!*6+hA@SA@A_kfS%&3:)7S?@@KSAAS"Kb!

j3(61!]S1!N33/'M31!$S1!9&7!H3:1!$S1!Zs:'31!PS1!Vt/*!>ZPVC1!Y+70uJ+7E'!)7+=&/'+(&(1!!

O7'(+()(+67&7!Qu/!'3M%s::'X!64%!=s:Qs/*''()*+&/1!<!Zs:'6)7+=&/'+(&(&(S!>?@A#CS!

Y&3/7+7E!'&:QX43/&!3Q(&/!:&Q(!=&7(/+4):3/!3''+'(!*&=+4&!+MJ:37(3(+67S	Current	

Heart	Failure	Reports,	11>`C1!?b@X?bKS!W6+hA@SA@@Bk'AAKbBX@A#X@?@AX@!

j+/0:+71!NS1!.3E37+1!\S1!j6/M6'1!IS1!D(&=&7'671!YS1!9:)M&1!FS1!2-&/'1!DS1!S!S!S!]3Q(&:1!WS!!

>?@ABCS!F+E%(%!377)3:!O]$FI2P5D!/&J6/(h!DJ&4+3:!Q64)'!67!Q/3M+7E!(%&!

+MJ34(!6Q!3*=&/'&!&=&7('S!Journal	of	Heart	and	Lung	Transplantation,	36>A@C1!

A@K@XA@K_S!*6+hA@SA@A_kfS%&3:)7S?@ABS@BS@@"!

j+/0:+71!NS1!]3Q(&:1!WS1!.3E37+1!\S1!j6/M6'1!IS1!D(&=&7'671!YS1!9:)M&1!FS1!S!S!S!!

a6)7E1!NS!>?@A"CS!D&=&7(%!O]$FI2P5D!377)3:!/&J6/(h!A"1@@@!J3(+&7('!37*!

46)7(+7ES	Journal	of	Heart	and	Lung	Transplantation,	34>A?C1!A#b"XA"@#S!

*6+hA@SA@A_kfS%&3:)7S?@A"SA@S@@`!
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Z3::3'1!5S1!9377&/1!]S!IS1!<![/3-1!NS!>?@@bCS!P!L)3:+(3(+=&!'()*-!6Q!(%&!J'-4%6:6E+43:!!

&GJ&/+&74&!6Q!J3(+&7('!*)/+7E!37*!3Q(&/!M&4%37+43:!43/*+34!')JJ6/(S	The	

Journal	of	Cardiovascular	Nursing,	24>AC1!`AX̀bS!

W6+hA@SA@bBk@ASN5]S@@@@`AB#B?S_"_BAS&?!

Z3M+7&1!DS1!H&/(%XH)-&((&1!FS1!\3):G1!WS1!H/&&71!9S!9S1!<!H+7',)/E1!PS!DS!>?@A"CS!OMJ34(!!!

6Q!MZ&3:(%!4%/67+4!*+'&3'&!M373E&M&7(!67!(/&3(M&7(!3*%&/&74&!37*!J3(+&7(!

6)(46M&'h!P!'-'(&M3(+4!/&=+&8S	Journal	of	Medical	Internet	Research,	17>?C1!

&"?S!*6+hA@S?Ab_kfM+/S`b"A!

Z&3/(!37*!D(/60&!\6)7*3(+67!>?@A_CS!2016	Report	on	the	Health	of	Canadians:	The		

burden	of	heart	failureS!I&(/+&=&*!Q/6M!Z&3/(!37*!D(/60&!\6)7*3(+67!8&,'+(&h!

%((Jhkk888S%&3/(37*'(/60&S43kXkM&*+3kJ*QXQ+:&'k4373*3k?@ABX%&3/(X

M67(%k%&3/(37*'(/60& X/&J6/(67%&3:(%X

?@A_S3'%Gq:3v&7<%3'%v@#BK`BBW9B5\@KP?KAF@Wb#9??9FW_5W@b`5B_W

9!

Z&:M371!WS!]S1!<!U;1!2S!5S!>?@@ACS!W&=&:6J+7E!3!46MJ/&%&7'+=&!M&4%37+43:!')JJ6/(!!

J/6E/3MS	Journal	of	Cardiac	Surgery,	16>`C1!?@`X?@KS!*6+hA@SAAAAkfSA"#@X

KAbAS?@@AS(,@@"@bSG!!!

Z),,&/(1!YS1!93/3768'0+1!NS1!W&:'%3*1!9S1!<!P%71!ZS!>?@ABCS!Y&Q(!3(/+3:!J/&'')/&!!

M67+(6/+7E!8+(%!37!+MJ:37(3,:&!8+/&:&''!J/&'')/&!'&7'6/!3Q(&/!+MJ:37(3(+67!

6Q!3!:&Q(!=&7(/+4):3/!3''+'(!*&=+4&S!ASAIO	Journal1!_` >"C1!&_@X&_"S!*6+h!

A@SA@bBk2P$S@@@@@@@@@@@@@#"A!

O'&:&/1!NS1!X941!PS1!\6G1!NS1!<![+&/&7E31!jS!>?@AKCS!.&/Q6/M374&!+MJ/6=&M&7(!(6!!

*&4/&3'&!/&3*M+''+67!/3(&'!Q6/!J3(+&7('!8+(%!3!:&Q(!=&7(/+4):3/!3''+'(!*&=+4&S!!
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Progress	in	Transplantation,	?K>?C1!AK#XAKKS!

*6+hA@SAABBkA"?_b?#KAKB_"K?@!

N306=:f&=+41!WS!H1!24W+3/M+*1!PS1!Z3::'86/(%1!jS1!D&Q&/6=+41!.&(3/!2S1!]+706=+41!VS!2S1!!

.3//-1!HS1!S!S!S!234H68371!HS!PS!>?@A#CS!FQQ&4(!6Q!:&Q(!=&7(/+4):3/!3''+'(!*&=+4&!

+MJ:37(3(+67!37*!%&3/(!(/37'J:37(3(+67!67!%3,+()3:!J%-'+43:!34(+=+(-!37*!

L)3:+(-!6Q!:+Q&S	The	American	Journal	of	Cardiology	114>AC1!KKXb`S!

*6+hA@SA@A_kfS3Mf43/*S?@A#S@#S@@K!

N63773!9/+EE'!O7'(+()(&!>?@A"CS!The	Joanna	Briggs	Institute	Reviewers’	Manual	2015:		

Methodology	for	JBI	scoping	reviews.	I&(/+&=&*!Q/6M!

%((J'hkkf63773,/+EE'S6/Ek3''&('k*64'k')M3/+kI&=+&8&/'X

237)3:r2&(%6*6:6E- XQ6/XN9OXD46J+7EXI&=+&8'r?@A"r=?SJ*Q!

j3371!PS1!j&3:-1!NS1!P7*/&8'1!ZS1!<!H3)(%+&/1!]S!>?@@bCS!"K?h!F=3:)3(+67!6Q!3Q(&/!%6)/'!!
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