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Executive	summary	
This	deliverable	is	intended	to	provide	recommendations	for	improving	the	CAREGIVERSPRO-
MMD	platform	in	terms	of	usability	and	accessibility.	 	 Identifying	the	users’	characteristics	
and	capabilities,	as	well	as	the	things	they	want	to	do	with	the	platform,	will	allow	to	tune	
the	 CAREGIVERSPRO-MMD	 technical	 specifications	 to	 their	 needs,	 thus	 ensuring	 both	
functionality	and	usability.		

D1.1	 is	 the	main	output	of	T1.1	 “Relevant	 conditions	 for	usability”,	a	33	months	 iterative	
process	which	will	benefit	from	other	WPs	results	for	its	completion.	At	this	initial	stage	of	
development,	 D1.1	 presents	 some	 preliminary	 accessibility	 features	 derived	 from	 the	
partners’	expertise	and	an	extensive	literature	review.		

	Data	and	information	have	been	gathered	through	a	series	of	consequential	steps	consisting	
of:			

• Identification	of	characteristics	(age,	culture,	educational	level...)	and	conditions	(clinical,	
psychological	and	behavioural	symptoms)	which	can	affect	the	users’	capabilities	to	use	
the	CAREGIVERSPRO-	MMD	platform;	

• Analysis	of	the	expected	impact	of	these	conditions	on	the	use	of	CAREGIVERSPRO-MMD;	
• List	 of	 the	 suggestions	 and	 adaption	measures	 to	 improve	 the	 platform	usability	 and	

accessibility.		

	

Meaningful	 usability	 features	 have	 emerged	 from	 the	 “Treatment	 Adherence	 Review”,	
resulting	from	T2.3,	which	is	annexed	to	D1.1	in	its	full	version.	

	

The	list	of	features	to	improve	accessibility	will	be	updated	to	reflect	feedback	from	focus	
groups	 (WP2-Platform	 enhancement	 and	 Design	 adaptation),	 from	 the	 progresses	 in	 the	
platform	 adaptation	 (WP3	 -	 IT	 development	 and	 integration)	 and	 from	 the	 users’	 testing	
(WP5	-	Pilots	Operation).	
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1 Introduction	to	Usability	
When	developing	an	 ICT	(Information	and	Communication	Technology)	based	products	or	
services,	their	design	should	be	driven	from	user	requirements	and	capabilities	rather	than	
from	technological	logics,	to	ensure	that	they	have	real	value	for	end	users,	are	matched	to	
users’	skills	and	fit	for	the	purpose	they	were	designed	for.	The	challenge	is	to	ensure	that	
the	product	will	contribute	to	the	quality	of	life	and	independent	living	of	its	intended	users.		

This	 approach	 goes	 under	 the	 name	 of	 usability,	 which	 comes	 from	 the	 field	 of	 Human	
Factors	(or	Ergonomics)	aimed	at	putting	a	human	being	at	the	centre	of	design,	rather	than	
technology	or	products.	A	user-centred	design	should:	

• identify	the	users	that	need	that	product/service;	

• identify	the	characteristics	that	the	product/service	must	have	in	order	to	meet	the	
needs	of	these	users;	

• involve	the	users	in	the	design	process;	

• consider	effectiveness,	efficiency	and	safety	criteria	[33].		

When	people’s	needs	and	capabilities	are	considered	for	the	design	and	implementation	of	
a	product/service,	there	are	many	benefits	in	terms	of	effectiveness,	efficiency	and	safety,	
which	can	be	easily	measured	and	demonstrated	through	quantitative	indicators.	Important	
benefits	are:	ease	of	use,	satisfaction	and	commitment,	 i.e.	usability	aspects	targeting	the	
users’	subjective	area,	which	can	be	difficult	to	measure.	Feedback	on	the	product/service	
usability	and	accessibility	 is	a	key	 factor	 in	determining	 their	 likely	 success	or	 failure,	and	
tailored	techniques	should	be	used	to	gather	information	on	the	user	satisfaction	and	to	set	
usability	goals	against	which	the	product/service	may	be	evaluated.	

A	 user-centred	 approach	 also	 contributes	 to	 significantly	 reduce	 accessibility	 problems,	
development	costs,	as	well	as	the	need	for	redesign	and	recall.	On	the	contrary,	when	human	
aspects	are	not	 considered,	 this	often	 leads	 to	 the	development	of	 inaccessible	and	non-
ergonomic	products/services.	The	lack	of	accessibility	and	ergonomics	puts	great	barriers	in	
the	daily	life	of	people	with	specific	needs	and	even	excludes	them	from	many	activities.	

This	deliverable	is	intended	to	provide	recommendations	to	guarantee	the	CAREGIVERSPRO-
MMD	platform	usability	and	accessibility.	It	will	evaluate	the	users’	profile	and	match	their	
characteristics	 and	 capabilities	 to	 the	 existing	 technical	 CAREGIVERSPRO-MMD	 platform	
specifications,	with	the	aim	to	ensure	high-level	functionality	and	usability.		
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2 “Design	for	All”	vs.	“User	Sensitive	Inclusive	Design”	
in	web	development	
ICT	have	profoundly	changed	people’s	lives.	Software	development	products	have	shown	to	
support	 and	 improve	 people’s	 daily	 activities	 and	 raise	 their	 standard	 of	 living.	 The	Web	
provides	 a	 unique	 opportunity	 for	 people	 with	 disabilities	 to	 communicate,	 participate,	
interact	 and	 benefit	 from	 it.	 Accessibility	 and	 ease	 of	 use	 for	 people	with	 special	 needs,	
including	 physical	 or	 functional	 limitations,	 visual	 deficiencies,	 cognitive	 and	 learning	
disabilities	has	attracted	a	lot	of	attention	during	the	last	few	years.	An	increasing	number	of	
governments	are	legislating	towards	promoting	and	enforcing	equality	of	opportunity	and	of	
access	for	everyone	within	the	economy	and	society	(Inclusion)	[14],	also	in	terms	of	access	
to	ICT	and	the	evolving	Information	Society	(eAccessibility)	[13].	Access	to	information	on	the	
web	 has	 been	 also	 recognized	 as	 a	 human	 right	 by	 the	 UN	 Convention	 on	 the	 Rights	 of	
Persons	with	Disabilities	 (UNCRPD)	 [43].	However,	developed	products	and	services	often	
lack	accessibility.	Although	well-defined	standards	exist	aiding	the	development	of	accessible	
products,	developers	are	often	not	adequately	aware	of	the	deficiencies	and	the	boundaries	
that	people	with	disabilities	face	while	using	a	software	application.	

	

The	“Design	 for	All”	principle	 requires	 researchers	and	designers	 to	consider	all	potential	
user	groups	of	systems,	including	the	elderly	and	disabled.	However,	the	“design	for	all”	is	a	
very	difficult	task,	in	general.	Web	pages	that	comply	with	general	accessibility	guideline	sets	
may	 still	 fail	 to	 be	 accessible	 for	 some	 users.	 Lack	 of	 context,	 information	 overload	 and	
excessive	 sequencing	when	 reading	 the	 information	 are	 some	 common	problems	 for	 the	
visually	impaired	users	[45].	Providing	access	to	people	with	certain	types	of	disability	may	
make	the	product	significantly	more	difficult	to	use	by	people	without	disabilities	or	people	
with	a	different	type	of	disability	[26].	Moreover,	there	are	cases	where	the	“Design	for	All”	
cannot	be	applied	due	to	the	special	nature	of	a	product/service	(e.g.	the	inclusion	of	blind	
people	in	driving).	Thus,	new	methodologies	appeared,	in	order	to	enforce	the	inclusion	of	
specific	user’s	needs	and	preferences	in	the	design	process,	namely	“User	Sensitive	Inclusive	
Design”	 [27].	According	 to	 the	principles	of	“User	Sensitive	 Inclusive	Design”,	“inclusivity”	
such	 as	 focusing	 on	 a	 specific	 target	 group	 of	 users,	 is	 a	 more	 achievable,	 and	 in	many	
situations,	more	appropriate	goal	than	“universal	design”	or	“design	for	all”.	This	is	because	
the	range	of	functionality	and	characteristics	of	the	user	groups	in	many	cases	can	be	so	great	
that	it	is	impossible	in	any	meaningful	way	to	produce	a	small	representative	sample	of	the	
user	group,	nor	often	to	design	a	product	that	is	truly	accessible	by	all	potential	users.	Some	
research	 findings	 [45]	 claim	 that	 personal	 accessibility	 evaluations	 of	 web	 pages	 often	
improve	the	web	experience	of	disabled	users	and	improves	the	whole	website	development	
process.	 They	 also	 report	 that	 web	 developers	 may	 define	 or	 retrieve	 user	 profiles	 and	
evaluate	their	designs	against	them,	when	developing	web	sites	for	specific	audiences.	User	
profiles	 allow	 users’	 disabilities	 and	 functional	 limitations	 to	 be	 considered	 through	 the	
design	and	development	process.		
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The	CAREGIVERSPRO-MMD	platform	will	be	designed	and	developed	on	the	“User	Sensitive	
Inclusive	Design”	approach,	 towards	addressing	the	specific	needs	and	preferences	of	 the	
end-users.	More	specifically,	the	interface	of	the	CAREGIVERSPRO-MMD	will	be	adaptable	to	
the	 needs	 and	 preferences	 of	 the	 direct	 end-users,	 which	 in	 our	 case	 are	 PLWD,	 their	
caregivers	and	the	health	professionals.		At	this	stage	of	development,	the	usability	study	has	
focused	 on	 the	 functional	 implications	 that	 given	 characteristics	 and	 symptoms	 can	
determine	on	usability	and	accessibility	issues.	Specific	needs	for	each	target	groups	will	be	
identified	during	the	project	progress,	with	contributions	from	WP2,	WP3	and	WP5.			

	

3 Adaptive	interfaces	for	PLWD	
Adaptive	User	Interfaces	(AUI)	have	been	widely	recognized	as	a	promising	means	towards	
accessible	technology	[16],	[34],[37],[49].	Identifying	individual	and	situational	user	needs	
and	providing	dynamically	personalized	user	interfaces	can	overcome	significant	barriers	of	
use.	People	with	cognitive	disabilities	can	benefit	from	information	and	content	presented	
in	a	way	they	are	familiar	and	comfortable	with.		

A	 major	 challenge	 for	 adaptive	 web	 interfaces	 is	 the	 development	 of	 user	 profiles	 that	
consists	of	each	user’s	cognitive	and	physical	abilities.	Currently,	 some	research	has	been	
conducted	towards	the	definition	of	user	models/profiles	describing	user	characteristics	in	
detail,	including	also	cognitive	parameters.	An	indicative	example	is	the	VERITAS	Virtual	User	
Model	[21],	which	describes	a	large	set	of	physical,	cognitive	and	behavioural	characteristics	
of	a	person,	 including	possible	disabilities,	functional	 limitations,	the	affected/problematic	
(due	to	the	disabilities)	tasks	as	well	as	possible	use	of	assistive	devices.	However,	there	is	no	
standardized	definition	of	a	user	model/profile	yet,	so	developers	of	adaptive	user	interfaces	
use	different	profiles	for	their	systems.		The	adaption	of	the	actual	user	interface	based	on	
the	user	profile	is	also	still	challenging.	Adapting	the	user	interface	for	different	user	needs	
in	an	automated	way	is	still	being	researched.	When	adapting	the	interface	to	user’s	needs	
and	characteristics,	 it	 is	 important	to	adjust	this	interface	it	 in	a	way	that	it	 looks	good	on	
different	devices	with	different	resolutions	and	interaction	paradigms	and	in	a	way	that	it	is	
optimized	for	 the	 individual	user.	Another	 issue	 is	 the	conversion	of	content	 into	another	
format	like	EasyToRead	[12]	or	symbol	language.	Although	some	research	is	being	made	in	
that	direction,	no	automated	solution	has	emerged	so	 far.	For	 this	 reason,	a	specific	user	
profile	should	be	created	for	each	product.		
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4 User	Analysis	
User	needs	are	a	central	factor	in	a	usability	study,	meaning	that	a	relevant	match	between	
the	physical	and	cognitive	abilities	of	the	user	and	the	requirements	for	using	the	platform	
should	exist.	There	 is	no	 such	 thing	as	an	average	user:	 	 age,	 gender,	 cultural	 and	ethnic	
differences,	cognitive	and	sensory	abilities,	mobility	problems	make	users	different	in	their	
needs	and	expectations.		

A	 principal	 concern	 of	 usability	 is	 placing	 the	 potential	 users	 at	 the	 centre	 of	 the	 design	
process.	This	involves	identifying	who	the	potential	users	are	and	the	characteristics	of	these	
typical	 users.	 In	 CAREGIVERSPRO-MMD	 project,	 the	 direct	 end	 users	 are	 PLWD,	 their	
formal/informal	 caregivers	 and	 healthcare	 professionals.	 Once	 the	 users	 groups	 are	
identified,	their	characteristics	and	attributes	have	to	be	analysed,	as	they	will	affect	their	
ability	 to	 use	 the	 platform.	 Identifying	 characteristics	 such	 as	 “memory	 loss”	 determines	
design	 parameters	 that	 must	 be	 considered	 for	 these	 users.	 In	 other	 words,	 the	 users’	
characteristics	 contribute	 to	 the	 functional	 requirements	 for	 the	 development	 of	 the	
platform.		

The	User	Analysis	(UA)	[33]	is	a	simple	tool,	which	acts	as	a	repository	of	design	information	
about	user	characteristics,	and	summarizes	the	implications	that	these	may	have	for	design	
(Table1).		

Column	1(Characteristics)	lists	all	the	characteristics	of	the	intended	users,	both	in	terms	of	
personal	details	and	clinical	symptoms.	The	list	of	symptoms	is	derived	from	D1.2.		

Column	2	(Functional	implications)	provides	some	suggestions	in	order	to	make	the	platform	
accessible	 to	 users	 with	 specific	 characteristics/symptoms.	 Functional	 implications	 are	
identified,	and	possible	solutions	for	user’s	difficulties	to	use	the	platform	are	sought.	They	
can	cover	a	wide	variety	of	issues	and	be	developed	from	literature	analysis	or	from	surveys	
involving	the	direct	users.		

Column	 3	 (Desired	 Product	 Characteristics)	 reports	 any	 practical	 ideas	 and	 suggested	
features	to	satisfy	the	user	needs	when	designing	the	platform.		

	

Tab.1	provides	an	example	of	what	the	table	should	result	 like,	once	filled	 in.	 It	has	to	be	
considered	 that	 not	 all	 the	 characteristics	 and	 symptoms	 will	 give	 rise	 to	 functional	
implications,	and	that	different	symptoms	can	originate	the	same	desired	characteristics.		
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Table	1	–	User	Characteristics	Analysis	(UA)	

	

To	complete	the	tool	from	UA	above,	the	needs	and	characteristics	of	direct	users,	including	
PLWD	 and	 caregivers,	 healthcare	 professionals	 and	 technical	 staff,	 need	 to	 be	 identified.	
Methods	 such	 as	 interviews,	 focus	 groups	 and	 demonstrations	will	 help	 to	 gather	 useful	
feedback	 from	 the	 above-mentioned	user	 groups,	 and	 guarantee	 the	 compliance	of	 their	
needs	with	the	platform’s	functional	specifications.	D.1.1	will	therefore	be	updated	as	the	
project	 progresses,	 benefitting	 from	 the	 PACT	 analysis	 results	 (WP2)	 and	 end	 users’	
experience	(WP5).	

The	Desired	Product	Characteristics	 identified	 in	Column	3	will	 indicate	the	usability	goals	
against	which	the	platform	will	be	evaluated.		

Appendix	1	reports	the	first	usability	indications,	derived	from	a	preliminary	scientific	
literature	review	and	from	the	partners’	contributions.		

	

	 	

Characteristics	 Functional	Implications	 Desired	product	characteristics	
Personal	characteristics	
Age	>	65	 Simplicity	of	design	needed	

	
Self-descriptive	interfaces,	with	
all	the	possible	actions	included.	

Attractive	and	interactive	platform		
	

Appropriate	graphics	to	enhance	
understanding	[19]	

Gender:			 Males	interact	for	longer	periods	with	touch	
screens	than	females	[44]	

	

Cultural	status:		
	

Plain	and	easy	information,	keys	and	messages	
	

Labeling	key	buttons	with	signs	
and	non	verbal	symbols	

Motivation	in	using	ICT	
probably	low	

Simple	to	operate	and	attractive	 Use	gamification	to	promote	
engagement	

Experience	in	using	ICT		 Probably	low:	simple	to	operate,	intuitive	or	
with	continuous	suggestions	on	how	to	go	on	

Avoid	jargon	and	technical	
language		
	

Cognitive	–	clinical	symptoms	
Agnosia	
	

Present	materials	in	multiple	modes	can	help	
increasing	comprehension	[19,	18,	40]	

Use	audio	prompts	to	signal	any	
change	of	state	[19,	40]	

……	 	 	
Behavioural-Psychological	symptoms	in	Patients	
Anosognosia	 To	paying	attention	to	vocabulary	used.	Use	

medical	terms	(dementia,	Alzheimer	disease,	
…)	for	scientific	contribution	or	caregiver's	
exchange.	Positive	not	stigmatizing	words		

	

……	 	 	
Activities	of	Daily	Living	in	People	Living	with	Dementia	and	caregivers		
…….	 	 	
……	 	 	
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5 Activities	Analysis	
Users’	requirements	have	to	be	related	to	the	tasks	that	the	platform	is	facilitating	or	is	aimed	
to.	Matching	the	platform	tasks	and	functionalities	to	the	user	capabilities	and	limitations	is	
a	key	point	to	ensure	its	usability	and	acceptability:	if	the	platform	is	not	perceived	by	the	
users	as	satisfying	some	useful	purposes,	if	it	doesn’t	enable	them	to	achieve	their	goals	or	if	
they	do	not	obtain	any	benefit	from	its	use,	 it	means	that	 its	usability	 is	 low.	As	such,	the	
functionality	of	the	CAREGIVERSPRO-MMD	platform	may	be	assessed	against	the	definition	
of	what	the	user	can	do	with	it.	This	perspective	focuses	on	the	needs	of	the	user	groups	and	
is	driven	by	their	characteristics,	rather	than	by	considerations	of	what	might	be	technically	
feasible.		

The	Activity	Analysis	(AA)	[33]	is	a	simple	tool	allowing	to	describe	the	activities	or	tasks	that	
each	user	will	need	to	perform	when	using	the	CAREGIVERSPRO-MMD	platform	(Table	2).	
Similar	to	the	User	Analysis,	Activity	Analysis	tool	facilitates	the	identification	of	some	desired	
product	characteristics	that	will	guide	developers	to	improve	the	platform’s	design.		

Column	1(Activities	in	Scenario)	lists	the	CAREGIVERSPRO-MMD	platform’s	functions,	either	
as	a	high	level	overview	or	detailed	in	lower	level	activities	that	contribute	to	the	overall	task	
performance.	 The	 high	 level	 scenarios	 correspond	 to	 the	 6	 main	 services	 of	 the	
CAREGIVERSOPRO-MMD	platform.		Services,	functions	and	contents	will	be	added	once	the	
upcoming	usability	studies	are	completed.		

Column	2	(Functional	Implications)	provides	suggestions	in	order	to	make	the	tasks	accessible	
to	users	with	specific	characteristics/symptoms.	At	this	stage	of	the	analysis,	the	focus	is	on	
the	difficulties	users	may	 face	 in	 the	performance	of	 the	proposed	tasks,	and	on	 the	way	
these	difficulties	may	be	practically	solved.					

Column	 3	 (Desired	 Product	 Characteristics)	 translates	 the	 suggestions	 in	 technical	
specifications,	which	will	guide	to	redesign	the	platform.	It	documents	any	practical	ideas	for	
the	design	of	 the	product	and	provides	suggestions	 to	make	the	platform	satisfy	 the	user	
needs.		
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Activities	in	scenario	 Functional	implications	 Desired	product	characteristics	
Login	to	the	platform	 Make	it	simple	and	not	confusing	

	
Avoid	English	technical	terms	
(pw,	id,	account…)		

Privacy	issues:	clarify	privacy	issues	and	data	
protection	methods	in	simple	and	accessible	form	

Avoid	that	terms	and	conditions	
are	small	and	illegible	for	the	
user.		

Select	services	from	the	
home	page	

Limit	the	number	of	functions	and	make	them	
well	visible	and	recognizable	

Luke	Wroblewski	guidelines	for	
different	platform	

Social	Network	service:	
Build	patients’	
community	

Make	the	communities	easy	to	create,	select	and	
use	

Clarify		the	differences	for	
“circle”,	“contacts”,	“friends”…		

Clinical,	psychological	and	behavioral	screening	service:	
Assess	patients’	
treatment	adherence	
level	
	

Clarify	the	need	to	save	data,	if	it	is	the	case	
	
Simple	and	short	format	for	the	scales,	supported	
by	visual	and	audio	aids	for	their	completion	

Big	“save”	button?	Audio-visual	
reminder	that	data	have	to	be	
saved?	
	

Therapeutic	education	service:	
Provide	information	to	
the	users	about	
dementia,	symptoms,	
psychiatric	co	morbidity	

Captioned	videos	
	
Different	contents	depending	on	the	dyad	
member		
	

Interventions	following	
guidelines	in	3.1	

Treatment	adherence	service:	
Identify	the	treatment	
adherence	level	

Provide	one	simple	and	short	scale	
	

	
	

Improve	treatment	
compliance		

Include	advises	for	caregivers	(verify	drug	boxes,	
prescription	renewal…)	

	

Gamification	service:	
Under	construction	 ………	

	
	

Clinical	and	social	report	service:	
Share	data	with	
doctors/others;	

Make	the	data	sharing	automatic	as	far	as	
possible,	thus	avoiding	users’	operations	in	this	
sense	

	

………	 	 	

	Table	2	–	Platform	Activities	Analysis	(AA)		

	

Similar	to	UA,	the	completion	of	the	proposed	AA	tool	requires	the	involvement	of	the	direct	
users	(PLWD	and	caregivers),	health	professionals	and	technical	staff	to	gather	specific	needs	
and	conditions	 requiring	customized	design.	Namely,	 the	 role	and	requirements	of	health	
professionals	will	be	taken	into	account	in	terms	of	productivity	or	context,	because	of	their	
crucial	 role.	 Interviews,	 focus	 groups	 and	 demonstrations	 will	 help	 to	 gather	 relevant	
feedback	from	the	user	groups	and	increase	the	compliance	of	their	needs	with	the	platform	
tasks.	The	AA	form	will	be	updated	with	information	and	data	derived	from	the	PACT	analysis	
(WP2)	and	the	users’	direct	experience	(WP5).	

	

The	desired	product	characteristics	 identified	in	Column	3	will	be	used	to	set	the	usability	
goals	against	which	the	platform	will	be	evaluated.		

Appendix	2	reports	some	preliminary	activity	analysis	indications.		
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6 Usability	study	results	
There	are	two	types	of	tasks	when	using	a	computer:	operational	and	functional	ones	[40].	
Operational	tasks	are	related	to	interfacing	with	the	machine,	while	the	functional	tasks	are	
related	to	learning	and	content.		It	is	important	to	make	the	operational	tasks	as	transparent	
as	possible,	so	that	users	can	focus	their	attentions	on	the	functional	aspects	–	especially	in	
a	learning	environment.	
This	 chapter	 summarizes	 the	 suggestions	 emerged	 from	 the	 User	 Analysis	 (UA)	 and	 the	
Activity	Analysis	(AA)	tools	and	classifies	them	according	to	their	operational	or	functional	
nature.	

6.1 User	Analysis	(UA)	-	Desired	product	characteristics		

Features	enhancing	interface	operability	

R Use	appropriate	graphics	to	enhance	understanding	[19];	

R Use	bold,	primary	colors;	

R Use	high	contrast	between	text	and	background	[19]	and	avoid	coloured	text	on	coloured			

															background;	

R Highlight	urgent	or	key	information	[19]	to	aid	in	selective	perception	[40]	

R Make	interface	elements	large,	simple	to	operate	and	attractive;		

R Keep	menus	short	and	easy	to	understand	

R Provide	keys,	messages	and	menus	in	user’s	first	language	

R Use	clear	labels	and	signs	[18,	19,	28]	

R Label	key	buttons	with	signs	and	non-verbal	symbols	

R Include	audio	to	support	written	material	

R Include	voice	descriptions	for	menus	and	voice	instructions	

R Consider	multiple	modes	of	input,	such	as	including	captions	to	enhance	text	

R Allow	reading	out	of	highlighted	words	or	sentences	by	synthetic	speech,	and	automatic	pop-up	of			

															pictures	corresponding	to	words	or	phrases	when	the	user	taps	on	them	

R Use	audio	prompts	to	signal	any	change	of	state	[19,	40]	

R Use	low	frequency	sounds	
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R Use	an	interactive	character,	with	controls	allowing	the	user	to	adjust	the	speed	and	motion	if			

															animations	or	dynamic	displays	are	used	[19,	18,	6]	

R Do	not	use	menus	or	other	text	that	appears	and	disappears	[9]	

R Minimize	the	number	of	interface	elements	and	number	of	buttons	per	page	to	minimize	screen		

															clutter		

R Design	self-descriptive	interfaces,	with	all	the	possible	actions	included		

R Avoid	multiple	windows,	complex	or	cluttered	displays	[19]	

R Place	the	most	frequently	used	menus	firsts		

R Arrange	buttons	at	the	bottom	of	the	screen	or	one-level-navigation	instead	of	menu	structures.	

R Include	back	and	home	buttons	inside	the	web	pages	

R Reduce	the	need	for	fine	motor	coordination	and	two	handed	interactions	

R Increase	the	size	of	clickable	areas	to	tap	[36]	

R Allow	users	to	enlarge	interfaces	and	adjust	text	size	

R Provide	for	one	single	key	for	selection	whenever	possible	

R Allow	warnings	and	messages	to	appear	always	on	the	same	part	of	the	screen	

R Make	menu	items	or	keys	with	the	same	label	perform	the	same	functions	(consistency);	

	

Features	enhancing	the	platform	functionality:		

	

R Design	a	narrow	structure	[40]	

R Insert	plain	and	easy	information,	keys	and	messages;			

R Use	plain	language	in	short,	concise	sentences	[19,	18,	6];	

R Reduce	the	amount	of	information	presented	

R Put	all	the	info	in	the	flow	of	text	they	are	reading	[28]	on	the	display	

R Include	audio	text/narration	[32]	
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R Do	not	use	colours	to	communicate	meaning	[31]		

R Use	graphics	and	recognizable	icons	to	support	navigation	[19,	18]	

R Avoid	jargon	and	technical	language		

R Propose	chunk	materials	–	one	idea	per	paragraph	[18,	5]	

R Include	response	systems	to	indicate	errors	in	learning	tasks	

R Slow	down	or	turn	off	the	timed	responses	and	eventually	prompts	in	case	of	excessive	delays	

R Increase	predictability	and	consistency	across	the	platform		

R Provide	breadcrumbs	to	provide	confirmation	of	navigation	and	reinforce	objectives	[18,	36]	

R Provide	prompts	and	feedback		

R Provide	user-friendly	guide	on	internet	safety	and	privacy	

R Device	and	platform	manual,	including	potential	benefits	of	the	platform	

R Offer	support	/	technical	manual	and	training	on	use	of	the	application	/	platform	

R Include	a	welcoming	personalized	page	providing	temporal	and	spatial	orientation	details	

	

6.2 Activity	Analysis	(AA)	-	Desired	product	characteristics		

To	start	 the	analysis,	 the	six	CAREGIVERSPRO-MMD	services	the	platform	 is	conceived	for	
were	considered,	to	be	detailed	in	sub-activities	as	the	project	progresses,	i.e.:	

• Social	network	service;	
• Clinical,	psychological	and	behavioural	screening	service;		
• Therapeutic	education	service;		
• Treatment	adherence	service;		
• Gamification	service;		
• Clinical	and	social	report	service.		

	

An	 in-depth	analysis	of	 the	“Treatment	adherence	 service”	was	carried	out,	nourished	by	
T.2.3	 results,	 already	 available	 at	 the	 time	 being	 (see	 Annex	 3	 –	 Treatment	 Adherence	
Review).		

Other	basic	activities	 linked	 to	 the	use	of	 the	platform	have	been	 included,	as	 logging	 in,	
selecting	options	and	services,	building	one’s	own	online	community,	etc.…		
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The	AA	tool	will	be	enriched	with	tailored	tasks	once	 the	platform	 is	populated	with	new	
functionalities	and	contents;	PACT	analysis	findings	(WP2)	and	users’	experience	(WP5)	will	
contribute	to	identify	usability	requirements.	Some	initial	characteristics	are	provided,	based	
on	 the	 impressions	 derived	 from	 a	 preliminary	 demonstration	 of	 the	 platform	 partners	
assisted	to:		

	

	

R Prefer	one	single	big	button	to	login,	or	the	fingerprint	

R Avoid	technical	terms	(password,	id,	account,	etc)	to	ask	users	to	register;		

R Include	tutorials	

R Avoid	terms	and	conditions	that	are	written	with	too	small	characters	or	unintelligible	

sentences.		

R Include	a	big	“save”	button	

R Insert	an	audio-visual	reminder	that	data	have	to	be	saved	

R Ensure	compliance	with	EU	and	national	rules	on	data	protection	and	privacy	issues	

R Clarify	the	differences	for	“circle”,	“contacts”,	“friends”	

R Include	facilities	to	get	feedback	on	the	adherence	level;		

R Make	data	editing	simple	and	immediate		

R Provide	facilities	to	support	treatment	adherence;		

R Design	pictograms,	charts,	colours,	written	action	plans	to	organize	medications	and	

increase	adherence;		

R Allow	frequent	and	easy	exchanges	with	the	doctors,	to	increase	communication	and	

treatment	adherence;	

R Provide	educational	material	on	the	nature	of	the	disease	and	the	importance	of	the	

treatment;	provide	vademecum	information	(i.e.	medication	incompatibility,	purpose,	etc)		in	a	

simple	and	easy	to	understand	way;		

R Confirm	patient	understanding	of	the	treatment;		

R Provide	varied	aids	to	remind	patients	to	take	their	medication	(phone	call,	text	messages,	

reminders…);		

R Suggest	strategies	relying	on	automatic	associative	processes;		
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R Make	medication	intake	reminders	comfortable	and	non-irritating;		

R Provide	reminders,	alarms,	information	systems	to	minimize	the	caregivers’	risk	of	

confusion	and	inaccuracy	in	the	medication	management		

R Provide	caregivers	with	information	about	medication	management;		

R Include	advises	for	caregivers	(verify	drug	boxes,	prescription	renewal…);		

R Support	the	caregiver	with	aids	and	strategies	to	improve	and	facilitate	the	medication	

management;	

	

The	 UA	 and	 AA	 provided	 some	 preliminary	 suggestions,	 which	 can	 be	 the	 basis	 of	 an	
exhaustive	list	of	usability	requirements.	T.1.1	is	an	ongoing	activity,	closely	linked	to	WP2	
and	WP5	results.		This	document	aimed	to	give	a	methodological	guide	and	to	identify	some	
available	tools	to	support	this	approach.	Additional	data	will	be	needed	to	complete	the	study	
and	the	involvement	of	users	is	expected	to	consistently	contribute	in	this	sense.		
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7 Other	design	considerations		
Although	there	is	no	set	rubric	for	designing	for	users	with	cognitive	disabilities,	there	are	
several	valuable	suggestions	that	encompass	both	accessibility	and	usability	metrics	for	users	
with	cognitive	disabilities.	Some	suggestions	that	not	only	improve	usability	for	all	users	but	
may	also	provide	a	measure	of	accessibility	for	an	underserved	population	are	presented.	

Often	making	a	page	visually	interesting	and	easy	to	read	makes	listening	to	a	page	using	a	
screen	reader	extremely	difficult,	as	the	use	of	graphical	spacers	and	tables	can	disrupt	the	
reading	order	of	 related	 text.	The	use	of	database	driven	 text	and	Cascading	Style	Sheets	
(CSS)	can	create	pages	that	satisfy	the	needs	of	both	visual	and	aural	users	while	still	making	
it	 easy	 to	 change	 information	 and	 textual	 data.	 Additionally,	 style	 sheets	 help	 to	 convey	
context,	 allow	 for	 graceful	 degradation,	 and	 make	 it	 available	 for	 a	 greater	 number	 of	
possible	browsers	to	read	the	code	properly	[41],	[7].	

Developers	should	provide	user	with	the	means	to	control	as	many	aspects	of	the	website	as	
possible.	 The	 use	 of	 CSS	 (Cascading	 Style	 Sheets)	 can	 be	 used	 to	 provide	 control	 of	 how	
information	is	presented.	CSS	can	be	used	to	change	font	and	font	size;	change	the	line	height	
or	space	between	lines	of	text;	increase	the	size	of	"clickable"	areas;	allow	for	mouse	over	
highlighting	of	text	for	easier	reading;	change	the	background	colour	of	a	page;	and	invert	
colours	and	increase	contrast	on	the	page	[18],	[6],	[36].		

Content	might	be	displayed	in	EasyToRead	[12]	format	or	enriched	with	symbols	so	that	the	
content	 is	 easier	 to	 understand	 for	 people	with	 cognitive	 disabilities.	 AUI	 would	 provide	
interfaces	 that	 offer	 improved	 and	 optimized	 navigation	 mechanisms	 which	 would	 be	
tailored	for	the	current	user.	Common	state	of	the	art	approaches	in	AUI	are	based	on	user	
profiles	and	describe	the	capabilities,	abilities	and	knowledge	of	the	user.	Profile	servers	can	
analyse	 the	 content	 and	 structure	 of	 the	 page	 requested	 and	 create	 a	 web	 page	 that	 is	
optimized	for	the	user.	Some	approaches	monitor	user’s	interaction	with	the	web	page	and	
update	user	profile	if	any	problems	with	the	usability,	navigation	or	the	content	are	detected.	

Some	parameters	that	should	be	considered	when	developing	AUIs	for	people	with	cognitive	
impairments	are	provided,	to	complement	the	list	provided	at	chapter	6:		

• Identify	pre-knowledge	necessary	for	a	user	to	successfully	utilize	the	site	[19].	
• Provide	definitions	and	explanations	for	unusual	or	technical	terms	–	take	advantage	of	

the	ABBR	and	ACRONYM	tags	in	HTML	[19],	[18].	
• Ensure	that	alerts	and	feedback	remain	on	screen	until	the	user	removes	them	[19].	
• Optimize	search	facilities;	include	tolerance	for	misspellings	and	typos	[28].	
• Ensure	 that	 webpages	 are	 compatible	 with	 screen	 readers	 and	 other	 assistive	

technologies	[19].	
• Use	meaningful	headings	[18],	[39],	[5].	
• Make	line	length	not	exceed	70-80	characters	[18].	
• Avoid			large	white	gaps	caused	by	full	justification	typesetting	[18].	
• Avoid	or	provide	alternatives	for	non-literal	text	and	colloquialisms	[18].	
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• Include	plenty	of	white	space	on	the	page	[36],	[18],	[5].		
• Avoid	pull	down	menus	
• Offer	users	a	choice	of	"long"	or	"short"	content	so	that	they	can	determine	the	level	of	

detail	that	they	require	[118,	[40].	
• Design	 for	working	memory	 limitations	 [5],	 [3].	 Reduce	 the	 standard	7	 ±	 2	maximum	

elements	guideline	for	short-term	memory	to	4	±	2	[40].	
• Use	bulleted	lists	whenever	possible	[18].	

	

Accessibility	analyses	may	also	benefit	from	a	big	amount	of	available	technical	suggestions.	
A	good	roundup	of	human	interface	guidelines	for	different	platforms	also	exists,	indicating	
sizing	features:	Luke	Wroblewski	(www.lukew.com)	provides	some	useful	indications	in	this	
sense:		

• Avoid	font	sizes	smaller	than	16	pixels	(depending	of	course	on	device,	viewing	distance,	
line	height	etc.).	

• Reduce	the	distance	between	interface	elements	that	are	likely	to	be	used	in	sequence	
(such	as	form	fields),	but	make	sure	they’re	at	least	2	millimetres	apart.	

• Buttons	on	touch	interfaces	should	be	at	least	9.6	millimetres	diagonally	(for	example,	
44	×	44	pixels	on	an	iPad)	for	ages	up	to	70,	and	larger	for	older	people.	

	

Further	sources	and	technical	references	will	be	explored	and	detailed	during	WP2	
activities.		
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8 Web	accessibility	standards	and	automatic	
conformance	assessment	
When	 developing	 accessible	 web	 content,	 it	 is	 also	 suggested	 to	 follow	 well-known	
accessibility	 standards	 such	as	 the	Web	Content	Accessibility	Guidelines	 (WCAG)	2.0	 [48],	
which	cover	a	wide	range	of	recommendations.	Following	these	guidelines	will	make	content	
accessible	 to	a	wider	 range	of	people	with	disabilities,	 including	blindness	and	 low	vision,	
deafness	 and	 hearing	 loss,	 learning	 disabilities,	 cognitive	 limitations,	 limited	 movement,	
speech	disabilities,	photosensitivity	and	combinations	of	these.	Following	these	guidelines	
will	also	often	make	web	content	more	usable	to	users	in	general.	

Cognitive	 Accessibility	 User	 Research	 [46]	 is	 another	 initiative	 of	 W3C	 describing	 the	
challenges	 of	 using	 web	 technologies	 for	 people	 with	 learning	 disabilities	 or	 cognitive	
disabilities.	The	research	describes	challenges	in	the	areas	of	attention,	executive	function,	
knowledge,	 language,	 literacy,	memory,	perception,	and	reasoning.	 It	 is	organized	by	user	
groups	 of	 the	 following	 disabilities:	 Aging-Related	 Cognitive	 Decline,	 Aphasia,	 Attention	
Deficit	 Hyperactivity	 Disorder,	 Autism,	 Down	 Syndrome,	 Dyscalculia,	 Dyslexia,	 and	 Non-
Verbal	 Disability.	 Additional	 user	 groups	 may	 be	 added	 to	 future	 versions.	 Cognitive	
Accessibility	User	Research	provides	a	basis	for	subsequent	work	to	identify	gaps	in	current	
technologies,	suggest	strategies	to	improve	accessibility	for	these	user	groups,	and	develop	
guidance	and	techniques	for	web	authors.	

8.1 Software	tools	for	automatic	web	accessibility	assessment	

There	 is	a	 large	number	of	software	tools	performing	accessibility	evaluation	of	web	sites	
based	on	 the	guidelines	of	popular	accessibility	 standards,	 such	as	WCAG	1.0,	WCAG	2.0,	
Section	508,	etc.	Recently	some	tools	supporting	the	WAI-ARIA	(Web-Accessibility	Initiative	-
Accessible	 Rich	 Internet	 Applications)	 guidelines	 have	 also	 appeared.	 The	most	 common	
technologies	 that	 are	 checked	 include	Cascading	 Style	 Sheets	 (CSS),	 XHTML,	PDF,	 images,	
Synchronized	Multimedia	Integration	Language	(SMIL),	and	Scalable	Vector	Graphics	(SVG).	
The	 automated	 checking	 on	 a	 single	 web	 page	 is	 the	 most	 common	 feature	 supported.	
However,	some	tools	support	evaluation	of	groups	of	pages	or	entire	web	sites.	The	report	
of	 the	 evaluation	 results	 may	 include	 step-by-step	 evaluation	 guidance,	 displaying	
information	within	web	pages	or	more	formal	report	types,	such	as	EARL-based	reports	[1].	
Some	accessibility	evaluators	also	provide	repair	functionality	by	changing	the	source	code	
of	 the	 web	 pages,	 helping	 with	 captioning	 audio	 or	 video	 content,	 or	 converting	 the	
document	into	accessible	mark-up.	

Many	tools,	such	as	the	Foxability	[15],	WAVE	[47],	HERA	[4]	and	Hera-FFX	[20],	have	been	
developed	based	on	the	WCAG	1.0	guidelines.	However,	WCAG	1.0	presented	weaknesses	
due	 the	 fact	 that	 they	were	based	on	 technologies	of	 the	past	decade,	 specifically	HTML.	
Thus,	WCAG	2.0	was	proposed	to	solve	WCAG	1.0	problems	and	made	WCAG	1.0	obsolete.	
After	the	establishment	of	the	WCAG	2.0	guidelines,	many	evaluators	were	extended	in	order	
to	support	WCAG	2.0.	
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AChecker	[17]is	an	open	source	web	accessibility	evaluation	tool	developed	by	the	Adaptive	
Technology	 Resource	 Centre	 at	 the	 University	 of	 Toronto.	 It	 supports	 a	 variety	 of	
international	accessibility	guidelines	like	Section	508,	Ley	Stanca	(Italy),	WCAG	1.0	(levels	A,	
AA	and	AAA)	and	2.0	(levels	A,	AA,	and	AAA),	and	BITV	1.0	(Germany).	AChecker	presents	
results	in	three	categories:	known	problems,	likely	problems	and	potential	problems.	

Worldspace	 FireEyes	 [11]Error!	 Reference	 source	 not	 found.	 is	 a	 free	 web	 accessibility	
evaluation	tool	introduced	by	Deque	Systems,	Inc	evaluating	the	compliance	of	a	web	site	
according	to	standards	such	as	WCAG	1	(Priorities	1,	2	and	3),	WCAG	2	(levels	A	and	AA),	
Section	 508	 and	 contains	 some	 dynamic	 rules	 that	 test	 for	 WAI-ARIA	 compliance.	 The	
FireEyse	 also	 includes	 features	 such	 as:	 color	 contrast	 analyser,	 dynamic	 report	 filtering,	
interactive	 issue	 remediation	and	 transcripts	of	 all	 pages	 visited	 in	a	 session.	Worldspace	
FireEyes	 is	 fully	 JavaScript	 aware	 and	 handles	 event-based	 page	 content.	 It	 works	 as	 a	
complement	of	the	Firebug	Firefox	extension.	

Total	Validator	[42]	 is	another	accessibility	validator	supporting	WCAG	1.0,	WCAG	2.0	and	
Section	 508	 standards.	 It	 includes	 a	 HTML	 validator,	 an	 accessibility	 validator,	 a	 spelling	
validator,	a	broken	links	validator.	There	is	a	web	version,	a	Firefox	extension,	and	a	desktop	
version	of	the	tool	available.	

TAW3	 [9]	 is	 an	 accessibility	 validator	 developed	 by	 the	 Spanish	 Foundation	 CTIC	
(www.fundacionctic.org).	 It	 is	available	in	two	versions:	a	plug-in	for	Mozilla	Firefox	and	in	a	
standalone	 version.	 TAW3	 analyses	 websites	 according	 to	 WCAG	 1.0	 and	 WCAG	 2.0	
guidelines	 by	 providing	 fixes	 and	 recommendations.	 TAW3	 results	 are	 presented	 with	
different	representation	of	violations	(problems,	warnings,	and	not	reviewed).	

WaaT	[29]	is	another	tool	performing	automatic	accessibility	evaluation	of	web	pages	against	
on	both	the	WCAG	2.0	standard	and	the	WAI-ARIA	guidelines.	The	Harmonised	Methodology	
(HAM)	[8]	introduced	by	the	ACCESSIBLE	EC	FP7	project	was	the	base	for	the	development	
of	WaaT.	

The	 tools	 above	 will	 be	 used	 to	 ensure	 the	 accessibility	 of	 the	 CAREGIVERSPRO-MMD	
platform.	
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9 To	be	considered		
When	gathering	opinions	and	suggestions	on	product	desired	characteristics,	different	views	
can	emerge	with	 respect	 to	a	given	problem,	which	will	have	 to	be	 solved	 in	 subsequent	
design.	Additionally,	conflicts	can	occur	due	to	different	design	features	being	incompatible	
with	each	other,	some	of	which	may	not	be	possible	to	resolve	when	a	single	product	is	to	
be	used	with	a	wide	range	of	users.	Where	feasible,	platform	design	differentiations	will	be	
considered	to	match	the	needs	of	specific	groups,	but	in	many	cases	it	will	be	necessary	to	
decide	how	such	conflicts	between	design	constraints	and	user	needs	are	to	be	addressed.	
Prioritizing	the	relevance	of	the	proposed	features	can	be	a	first	step	in	the	design	process:	
rating	 them	 using	 a	 3-point	 scale	 (i.e.	 high,	medium,	 low	 priority),	 can	 provide	 an	 initial	
indication	of	major	conflicts	and	whether	or	not	a	solution	can	be	found.		

Product	characteristics	specified	 in	this	deliverable	will	be	useful	 to	set	the	usability	goals	
against	which	to	evaluate	the	platform.	Usability	goals	represent	what	the	users	can	achieve	
through	the	platform	and	how	easily	and	effectively	they	can	achieve	it.	Deciding	upon	the	
goals	which	 the	product	must	meet	 if	 it	 is	 to	be	 attractive	 to	users	 and	 successful	 in	 the	
market	will	be	a	challenging	task	as	the	project	progresses.	The	list	of	desired	characteristics	
presented	 in	 this	 document	 will	 be	 enriched	 with	 the	 feedback	 derived	 from	 the	 PACT	
Analysis	 (WP2)	 and	 the	 pilots’	 development	 (WP5),	 and	 will	 pose	 the	 basis	 for	 the	
identification	of	the	usability	goals,	the	measurement	procedures	and	the	criteria	for	success.		

	

Much	has	been	written	and	reported	on	usability,	but	accessibility	remains	one	of	the	main	
barriers	to	the	exploitation	of	innovative	ICT	based	products	and	services.	One	of	the	
CAREGIVERSPRO-MMD	challenges	will	therefore	consist	in	making	the	platform	really	
accessible	to	its	users.			
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10 Appendices		

10.1 User	Analysis	(UA)	

Attribute	 Functional	Implications	 Desired	product	
characteristics	

PERSONAL	CHARACTERISTICS	
Age	>	65	 Simplicity	of	design	needed	 Self-descriptive	interfaces,	with	all	

the	possible	actions	included.	
Attractive	and	interactive	platform		 Appropriate	graphics	to	enhance	

understanding	[19]	
Declining	sensory	abilities	 loss	of	visual	acuity	and	colour	

perception,	increased	sensitivity	to	glare	
Use	of	bold,	primary	colours;	
Make	interface	elements	larger;		
Allow	users	to	enlarge	interface		
Increase	the	size	of	areas	to	touch	
or	tap	[36]	

sounds	tone	detection	decreased	[31]	 Use	low	frequency	sounds	
Declining	motor	abilities	 	slower	movements,	poor	coordination,	

difficulties	with	fine	motor	actions			
Reduce	need	for	fine	motor	
coordination		and	two	handed	
interactions	

Gender		 Males	interact	for	longer	periods	with	
touch	screens	than	females		[44]	

		

Cultural	status	 Possible	low	education;		
	
Levels	of	education	affect	computer	use	
[10]	[30]	

Plain	and	easy	information,	keys	
and	messages;			
Labelling	key	buttons	with	signs	
and	non	verbal	symbols		
Voice	instructions	to	support	
reading	material	

Reading	patterns	in	low-literate	users	
imply	word	by	word	reading	=>	narrow	
fields	of	vies	causes	them	to	miss	objects	
and	information	if	not	directly	in	the	
flow	of	text	they	are	reading	[28]	

Put	all	the	information	in	the	flow	
of	text	they	are	reading	[28]	
Include	auditory	function	for	
text/narration	[32]	

Colours	might	represent	different	things	
and	be	perceived	in	different	ways	in	the	
different	cultures	[31]	

Do	not	use	colours	to	
communicate	meaning		[31]	

Motivation	in	using	ICT		 Motivation	to	use	technology	depends	
on	appropriate		training	and		awareness	
of	benefits		[23]	[35]	

Simple	to	operate	and	attractive	
Device	and	platform	manual,	
including	potential	benefits	of	the	
platform	

Propose	a	dynamic	and	playful	system	
promoting	engagement	and	enhancing	
motivation	

Gamification		

Experience	in	using	ICT		 For	low-experienced	users,	the	system	
should	be	simple	to	operate	and	
intuitive	

Avoid	jargon	and	technical	
language;	
Use	an	interactive	character	

Continuous	
encouragements/suggestions	on	how	to	
go	on	needed	

Offer	support	/	technical	manual	
and	training	on	use	of	the	
application	/	platform	

Older	adults	with	previous	computer	
and	other	technology	experience	are	
more	likely	to	be	engaged	with	
technology	(	[24]	
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Low	experience	may	require	education	/	
support	on		privacy	and	internet	safety	
issues	

Provide	user-friendly	guide	on	
internet	safety	and	privacy	

Languages	knowledge	 Elderly	users	may	be	able	to	speak	and	
understand	their	native	language	only.		

Labelling	key	buttons	with	signs	
and	non	verbal	symbols;	
Provide	keys,	messages	and	menus	
in	Users’	first	language.	

	COGNITIVE-CLINICAL	SYMPTOMS	
Agnosia	 Agnosia	can	make	the	platform	use	

difficult;	present	materials	in	multiple	
modes	can	help	increasing	
comprehension	[19,	18,	40]	

Multiple	modes	of	input,	such	as	
including	captions	to	audio	and	
screen	readers	to	enhance	text;		
Use	audio	prompts	to	signal	any	
change	of	state	[19,	40];	
Reading	out	of	highlighted	words	
or	sentences	by	synthetic	speech,	
and	automatic	pop-up	of	pictures	
corresponding	to	words	or	phrases	
when	the	user	taps	on	them;	

Aphasia	 Problems	to	process	language	and	
numbers	[6]	
Problems	in	deciphering	auditory	or	
written	inputs	[6];	
Propose	visually	appealing	and	strong	
graphical	components;		
Propose	short	and	easy	sentences	to	
make	understanding	easier;		
Avoid	animated	graphics	as	they	can	be	
distracting	and	increase	cognitive	load	

Avoid	multiple	windows,	complex	
or	cluttered	displays	[19]	
Consider	multiple	modes	of	input;	
Label	key	buttons	with	signs	and	
non	verbal	symbols;	
Use	graphics	and	recognizable	
icons	as	navigation	aids	[19,	18];	
Controls	allowing	the	user	to	
adjust	the	speed	and	motion	if	
animations	or	dynamic	displays	are	
used	[19,	18,	6]	

Apraxia	 Allow	voice	commands;	
Enlarge	pictures	and	digital	keyboards	

		

Attention	disorders	 No	complex	or	busy	interfaces	([50];	
Interfaces	should	containing	all	the	
information	that	users	need,	to	allow	
them	to	build	a	mental	model	or	internal	
representation	of	the	system	they	are	
using,	to	facilitate	the	acceptance	of	the	
system,	and	make	the	operations	easier;	

Self-descriptive	interfaces,	with	all	
the	possible	actions	included.	

Plain	and	easy	information,	keys	and	
messages,	in	order	not	to	overburden	
the	attention	system;	
Restrict	bright	colors	at	important	
details	or	information;	

Minimize	number	of	interface	
elements-simplify;	
Back	and	home	buttons	inside	the	
web	pages	

Reduce	the	amount	of	information	
presented	on	a	display	and	allow	blank	
spaces,	as	they	help	to	focus	attention;	
Minimize	any	distractions	–	in	terms	of	
design	features	(no	pop-ups	or	ads)	

Chunk	materials	–	one	idea	per	
paragraph	[18,	5]	

Executive	dysfunction	 Guide	the	user	to	appropriate	actions	
when	mistakes	are	made;		
Simple	to	use,	intuitive	(planning	deficit)	

System	responses	to	indicate	
errors	in	learning	tasks	

Not	busy	interface	because	older	adults’	
attention	in	more	than	one	source	of	
information	is	declined		[25];	
Interface	should	be	familiar	and	easily	
understood,	like	other	interventions	for	
orientation	(	[38];	

Minimize	number	of	interface	
elements-simplify;	
Back	and	home	buttons	inside	the	
web	pages	
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Restrict	bright	colours	at	important	
details	or	information	(inhibition	deficit);	

Temporal/spatial	
disorientation			

Reduce		the	complexity	of	all	the	
operations:	simple	functionality	is	more	
acceptable	than	systems	with	a	large	
number	of	features;	

Reduce	the	amount	of	information	
presented	on	the		display;	
Arrange	buttons	at	the	bottom	of	
the	screen	or	one-level-navigation	
instead	of	menu	structures.	
Simple	interface	with	not	many	
buttons	per	web	page	

Propose	an	agenda	in	the	homepage	
with	the	day's	date,	the	time	of	day	
(morning,	afternoon,	dinner	time,…),	
localization	(city)	and	weather	(to	
indicate	how	to	dress	appropriately	
according	to	the	
weather/temperature…).	

Include	a	welcoming	page	
personalised	providing	temporal	
and	spatial	orientation	details	

Thinking	and	reasoning	
disorders	

Give	users	flexible	times	to	complete	the	
tasks.	Think	and	respond	to	online	
stimuli	requires	longer	times	[40]	

Slow	down	or	turn	off	the	timed	
responses	and	eventually	prompts	
in	case	of	excessive	delays	

Present	information	–simply	and	avoid	
cluttered	or	crowded	screens;		
Present	one	item	at	a	time		
Minimize	any	distractions	–	in	terms	of	
design	features	(no	pop-ups	or	ads);	

Avoid	multiple	windows,	complex	
or	cluttered	displays	[19]	

Problems	to	identify	information	and	
integrate	them	into	meaningful	chunks	
[36];	
Make	contents	become	more	
appropriate	and	advanced	as	
information	are			provided	(	
Advancement	system)	

		

Memory	loss	 Minimize	the	memory	load;	
Use	short	words	in	positive	form	(easier	
to	understand);	
Use	designs	that	people	are	familiar	with	
e.g.	CIRCA	a	reminiscence	platform	was	
designed	to	look	like	an	old	fashioned	
music	player		[2]	
Keep	the	same	design	for	the	
homepage;	

Use	plain	language	in	short,	
concise	sentences	[19,	18,	6];	
Use	clear	labels	and	signs	[18,	19,	
28]	
Minimize	buttons	and	on	screen	
features	displayed	to	minimize	
screen	clutter		
Keep	menus	short	and	easy	to	
understand	

Because	of	working	memory	problems-	
Research	suggests	when	items	are	
presented	one	after	the	other	–	people	
with	dementia	picked	the	last	item	as	it	
was	in	their	immediate	memory	(Astell	
et	al	2009);	
Navigation	during	tasks	is	difficult	for	
people	with	memory	problems		[30];	
Games	stimulate	memory		[22]	
Problems	in	processing	sequential	
operations	[19]	
Let	users	know	if	they	made	the	correct	
choice	and	help	them	to	get	back	on	
track	when	they	make	errors	[19,	18,	40]	
Limit	the	number	of	options	to	prevent	
cognitive	overload	[18]	

Increasing	predictability	and	
consistency	across	the	platform		
Randomizing	the	presentation	of	
items	could	be	considered;	
Voice	descriptions	available	for	
menus,	and	voice	instructions	
Breadcrumbs	to	provide	
confirmation	of	navigation	and	to	
reinforce	objectives	[18,	36]	
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Use	familiar	imagery	to	aid	in	memory	
retention	[40]	
Make	recognition	prevail	on	recalling:	
reduce	the	amount	of	information	
presented	on	a	display	and	allow	blank	
spaces,	as	they	help	to	focus	attention;	
Ensure	that	the	same	actions	have	the	
same	consequences;	
Avoid	repeated	questions.	

Most	frequently	used	menus	
placed	first		
One	single	key	for	selection	
whenever	possible;	
Warnings	and	messages	should	
appear	always	on	the	same	part	of	
the	screen;	
Menu	items	or	keys	with	the	same	
label	should	perform	the	same	
functions	(consistency)	

Improper	or	ambiguous	navigation	can	
create	confusion	[19]	
Provide	ways	to	backtrack	or	start	over	
in	navigation	[19]	
Use	word	game	and	rhymes	to	help	
memorization	
Avoid	simultaneous	tasks	[40]	

Consistency	needed:	standardize	
controls,	features	and	navigation	
Provide	prompts	and	feedback		
Design	a	shallow	or	narrow	
decision	structure	[40]	

BEHAVIOURAL-PSYCHOLOGICAL	SYMPTOMS	
Anosognosia	 Difficulty	to	pay	attention	to	vocabulary	

used.	Use	medical	terms	(dementia,	
Alzheimer	disease,	…)	only	for	scientific	
contribution	or	caregiver's	exchange.	
Positive	and	not	stigmatizing	words.	

		

Anxiety		 Touch	screens	reduce	older	adults’	
anxiety	about	technology;	
Positive	words,	encouragements,	
valorization	(to	patient	and	caregiver).	
Soothing	colours.	
Importance	to	place	date	and	
localization.	Clear	and	consistent	
information	to	prevent	
misinterpretations.	

		

Appetite/eating	disturbances	 		 		
Delusions	 Positive	words,	encouragements,	

valorization	(to	patient	and	his	
caregiver).	Soothing	colours.	

		

Depression	or	dysphoria		 Risk	of	harassment	due	to	users’	
inappropriate	behavior.	Tocontrol	
information	from	posts	and	messages	
with	a	content	engine.	

		

Disinhibition	/	Social	
behaviour	disorders	

For	people	avoiding	social	interaction:	
Games	promote	social	interaction	
among	players	when	using	real	time	
verbal	communication	

		

Elation	or	euphoria	 		 		
Hallucinations	 May	compromise	the	platform	usability		 		
Irritability	or	labiality		 Simple	to	operate,	intuitive.		Soothing	

colours.	
		

Motor	and	behavioural	
inertia,	apathy,	indifference	

Attractive	design.	Interactive	character.	 		

Night-time	behaviours	/	
sleep-wake	cycle	disruption		

Agenda	with	date,	time	of	day,	hour,	…		
(for	example:	time	of	sleep).	Soothing	
colours.	

		

Repetitiveness/motor	
disturbance	

May	compromise	the	platform	usability	 		
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Sexual	behaviour	disorders	 Control	information	in	posts	and	
messages	by	using	a	content	engine	to	
spot	inappropriate	language/behavior.	

		

Verbal/physical	
aggressiveness	/	Agitation	

Simple	to	operate,	intuitive.		Soothing	
colours.	

		

ACTIVITIES	OF	DAILY	LIVING		
Eating	 		 		
Drinking	 		 		
Dressing	 		 		
Hygiene	 		 		
Bath	/	Shower	 		 		
Toilet	 		 		
Transfers	 Use	tablets	rather	than	a	computer	 		
Mobility	 Use	tablets	rather	than	a	computer	 		
Orientation-Time	 To	propose	an	agenda	in	the	homepage	

with	the	day's	date,	the	time	of	day	
(morning,	afternoon,	dinner	time,	etc)	

		

Orientation-Place	 Localization	(city)	and	weather,		with	
recommendations	on	how	to	wear	
appropriately	for	the	weather.	

		

Communication	 Visually	appealing,	bright	colours,	strong	
graphical	components;		
Propose	short	and	easy	to	understand	
sentences	
Words	should	be	easy	to	understand	

		

Using	the	telephone	 Simple	to	operate,	intuitive	 		
Houseworking/Gardening	 Weather?	 		
Shopping	 No	adaptation	required	 		
Managing	finances	 No	adaptation	required	 		
Games/Hobbies	 Daily	contents	adapted	to	hobbies	 		
Transport	 No	adaptation	required	 		
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10.2 Activity	Analysis	(AA)	

Activities	in	scenario	 Functional	implications	 Desired	product	characteristics	

Login	to	the	platform	 Make	it	simple	and	not	confusing;	 1	single	big	button	to	login,	or	a		
fingerprint;	
Avoid	technical	terms	(pw,	id,	
account…)	to	ask	users	to	register;		
Tutorials	

Privacy	issues:	clarify	privacy	issues	and	
data	protection	methods	in	simple	and	
accessible	form	

Avoid	terms	and	conditions		that	
are	written	with	too	small	
characters	or		unintelligible	
sentences;	
Compliance	with	EU	and	national	
rules	on	data	protection	and	
privacy	issues	

Select	services	from	the	home	
page	

Make	the	home	page	attractive,	not	
confusing	and	with	positive		statements;	
Limit	the	number	of	functions	and	make	
them	well	visible	and	recognizable	

See	suggestions	from	UA	

Social	Network	service:	

Build	patients’	community	 Explain	the	importance	of	the	online	
community		to	encourage	its	use;	
Make	the	communities	easy	to	create,	
select	and	use;	

Clarify		the	differences	for	
“circle”,	“contacts”,	“friends"		

Increase	awareness	about	self-help	
and	mutual	aid	

Make	communication	channel	with	the	
community	members	immediate	and	
attractive,	to	enhance	its	use	and	
encourage	conversation	

		

Prevent	patients’	isolation	 Easy	and	immediate	communication	
possibilities	with	reduced	text/writing	
requests	

See	UA	suggestions	

Clinical,	psychological	and	behavioural	screening:	

Assess	patients’	treatment	
adherence	level,	QoL	and	well-
being,	symptoms	of	dementia	and	
psychiatric	comorbidity		

Simple	and	short	format	for	the	scales,	
supported	by	visual	and	audio	aids	for	
their	completion;	
Avoid	text-based	feedback;		

		

Clarify	the	need	to	save	data,	if	it	is	the	
case	

Big	“save”	button;	
Automatic	reminder;	
Autosave;	
Audio-visual	
reminders/notifications	that	data	
have	to	be	saved.	

Therapeutic	education:	

Obtain	information	from	the	users	
about	dementia,	symptoms,	
psychiatric	comorbidity;		

Make	the	navigation	easy	and	the	
contents	immediately	recognizable;	
Provide	simple,	adapted	and	personalized	
information	

		

Personalize	interventions	through	
predictive	algorithms.	

Avoid	anticipating	future	too	much;	
Limit	the	need	for	user	intervention	as	far	
as	possible	(i.e.	make	the	system	more	
automatic	as	possible)	
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Treatment	adherence	services:	

Identify	the	treatment	adherence	
level	

Provide	a	simple	tool	to	assess	treatment	
adherence	

Include	facilities	to	get	feedback	
on	the	adherence	level;	
Make	data	editing	simple	and	
immediate.	[Annex	3]	

Improve	treatment	compliance		 Users	at	an	early	stage	of	dementia	may	
be	capable	of	managing	their	medications	
with	little	assistance	[Annex	3]	

Provide	facilities	to	support	
treatment	adherence;	
Design	pictograms,	charts,	colors,	
written	action	plans	to	organize	
medications	and	increase	
adherence.	[Annex	3]	

		 Poor	relations	and	scarce	communication	
with	the	medical	doctor	are	risk	factors	
for	non	adherence	

Allow	frequent	and	easy	
exchanges	with	the	doctors,	to	
increase	communication	and	
treatment	adherence.	[	Annex	3]	

		 Difficulty	to	understand	medical	advices	
and	information	about	disease	and	
treatment,	as	well	as	to	get	enough	
information	from	the	medical	doctor	

Provide	educational	material	on	
the	nature	of	the	disease	and	the	
importance	of	the	treatment;	[	
Annex	3]	
Provide	vademecum	information	
(i.e.	medication	incompatibility,	
purpose,	etc)		in	a	simple	and	
easy	to	understand	way;	
Confirm	patient	understanding	of	
the	treatment.	[	Annex	3]	

		 Difficulty	to	memorize	instructions;	
establishing	a	routine	or	cues	strongly	
associated	with	medication	taking	actions	
can	improve	medication	adherence.	

Provide	varied	aids	to	remind	
patients	to	take	their	medication	
(phone	call,	text	messages,	
reminders…);	[	Annex	3]	
Suggest	strategies	relying	on	
automatic	associative	processes.		
[Annex	3]	

		 Tracking	whether	the	medication	was	
taken	or	not	is	as	important	as	reminding	
to	take	the	medication	

Make	medication	intake		
reminders	comfortable	and	non-
irritating.	[Annex	3]	

Support	the	caregivers	in	the	
treatment	management	

Possible	difficulties	and	confounding	
factors	when	performing	the	
management	of	care	recipient	
medication	for	regimen	complexity	

Provide	reminders,	alarms,	
information	systems	to	minimize	
the	caregivers’	risk	of	confusion	
and	inaccuracy	in	the	medication	
management.	[	Annex	3]	

		 Lack	of	complete	information	on	the	
treatment	because	excluded	by	the	
medical	appointments	for	privacy	reasons	

Provide	information	about	
medication	management;[Annex	
3]	
Include	advises	for	caregivers	
(verify	drug	boxes,	prescription	
renewal…).	[Annex	3]	

		 Medication	management	is	potentially	
stressful	for	the	caregiver	

Support	the	caregiver	with	aids	
and	strategies	to	improve	and	
facilitate	the	medication	
management.	[	Annex	3]	

Gamification	service:	
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	 	Increase	the	interest	of	end-users	
on	using	the	platform	

Agenda	with	weather,	date,	hours,	city,	
game	each	day,	day	advice….	
Include	quizzes	with	multiple	choice	
questions;	
Base	them	on	hobbies	and	preferences;	
Use	appropriate	rewarding	schemes.	

		

Clinical	and	social	report	service:	

Share	data	with	doctors/others;	 Make	the	data	sharing	automatic	as	far	as	
possible,	thus	avoiding	users’	operations	
in	this	sense;	
Provide	social	and	legal	information		

		

Improve	treatments	 Useful	data:	where	to	find	help?;	 		
Obtain	feedback	from	doctors	 Make	the	doctors’	feedback	clear,	

possible	through	icons	and	without	too	
technical	sentences;	
The	link	with	doctor	should	not	be	
systematic:	provide	doctor	online	once	a	
month	(?),	for	advice	and	interaction;	
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10.3 Treatment	Adherence	Review1	

	

10.3.1 The	patient	with	Alzheimer	

Alzheimer’s	Disease	
	 Alzheimer’s	disease	(AD)	is	the	most	common	cause	of	dementia.	According	to	WHO	

it	may	contribute	to	60-70%	of	dementia	cases.	This	means	that	about	32	out	of	47.5	million	

people	 with	 dementia	 suffer	 from	 AD	worldwide	 (an	 estimated	 prevalence	 of	 40	million	

patients	worldwide,	although	 it	may	be	much	higher	 if	we	consider	 that	 the	disease	may	

begin	years	before	the	firsts	apparent	symptoms).	The	current	lifetime	risk	of	AD	is	estimated	

to	be	10,5%.	

Patients	with	AD	suffer	from	deterioration	in	memory,	thinking,	behaviour	and	the	ability	to	

perform	everyday	activities	not	associated	with	normal	ageing.	It	is	one	of	the	main	causes	

of	disability	and	dependency	among	older	people	worldwide.	

Despite	the	fact	that	the	symptomatology	of	AD	varies	in	each	patient	depending	upon	the	

impact	of	the	disease	and	the	person’s	personality	before	becoming	ill,	there	are	three	well	

defined	stages	in	its	signs	and	symptoms:	

- Early	 stage	 (gradual,	 slow	and	 insidious	onset):	 forgetfulness,	 losing	 track	of	 the	

time,	becoming	lost	in	familiar	places.	

- Middle	 stage	 (clearer	 and	 more	 restricting	 signs	 and	 symptoms):	 becoming	

forgetful	 of	 recent	events	 and	people's	names,	becoming	 lost	 at	home,	having	 increasing	

difficulty	 with	 communication,	 needing	 help	 with	 personal	 care,	 experiencing	 behaviour	

changes,	including	wandering	and	repeated	questioning.	

- Late	stage	(dependent	and	inactive	patient,	serious	memory	disturbances,	physical	

signs	and	symptoms):	becoming	unaware	of	the	time	and	place,	having	difficulty	recognising	

relatives	 and	 friends,	 having	 an	 increasing	 need	 for	 assisted	 self-care,	 having	 difficulty	

walking,	experiencing	behaviour	changes	that	may	escalate	and	include	aggression.	

																																																													
1	Treatment	adherence	review	–	Fundaciò	Universitaria	del	Bages	(FUB),	Universitat	de	Vic	–	Universitat	Central	de	Catalunya	(UVic-
UCC)	
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In	the	neuropsychological	domain,	AD	patients	start	with	reduced	performance	in	episodic	

memory	tasks	including	recognition	as	well	as	free	recall	and	paired-association	learning	as	

a	consequence	of	 the	neurodegeneration	 in	hippocampal	areas	 (1).	As	the	disease	affects	

other	 brain	 regions,	 other	 cognitive	 symptoms	 appear	 (2,3).	 Although	 the	 ability	 to	

understand	 simple	 commands	 is	 usually	 preserved	 (4),	 deficits	 in	 language	 include	

impairment	in	semantic	knowledge	(verbal	fluency,	object	naming,	semantic	categorization)	

(3)	 and	 in	 verbal	 comprehension	 (semantic,	 syntactic	 and	 metaphorical	 levels)	 (5,6).	

Executive	functions	depending	on	prefrontal	cortex	are	also	affected	(7)	including	problem	

solving	(3),	working	memory	and	attention	(2).	Simple	language	and	motor	skills	are	usually	

the	last	abilities	affected	in	severe	dementia	(2).	

All	 these	 cognitive	 alterations	 are	 related	 to	 the	 dysfunction	 of	 several	 neurotransmiter	

systems.	Special	attention	has	been	directed	to	the	cholinergic	and	glutamatergic	systems.		

Cholinergic	 neurones	 located	 in	 the	 basal	 forebrain	 innervate	 the	 neocortex	 and	 the	

hippocampus	 (8).	 This	 system	 has	 a	 prominent	 role	 in	 cognitive	 function,	 especially	 in	

memory,	 attention	 and	 emotion	 (9,10).	 When	 AD	 interferes	 with	 the	 cholinergic	

neurotransmission,	cognitive	functions	become	compromised	(11–16).	

It	 seems	 that	 in	 AD	 glutamate	 levels	 in	 the	 synaptic	 cleft	 are	 increased	 maybe	 due	 to	

alterations	in	the	removal	mechanisms	(17–19).	The	increase	in	glutamate	depolarises	the	

postsynaptic	 neurone,	 altering	 the	 function	 of	 the	 NMDA	 receptor	 and	 thereby	 the	 LTP	

mechanisms	 (20,21).	 This	 mechanism	 may	 contribute	 to	 the	 cognitive	 decline	 in	 AD.	

Moreover,	the	excess	in	glutamate	is	related	to	neuron	excitotoxicity	and	cell	death.	Indeed,	

the	number	of	glutamatergic	neurons	is	reduced	in	AD,	especially	in	the	cerebral	cortex	and	

the	hippocampus	(17).	

Treatment	
Although	nowadays	treatments	do	not	stop	AD,	they	allow	to	slow	the	progress	of	the	disease	

(22).	

Cholinesterase	 inhibitors	 (ChEIs)	 are	 prescribed	 for	mild	 to	moderate	 AD.	 These	 include	

galantamine,	 rivastigmine	 and	 donepezil	 (23).	 They	 bind	 and	 inhibit	 acetylcholinesterase	

(AChE),	the	enzyme	involved	in	the	hydrolysis	of	acetylcholine	at	the	synapse	(24).	By	doing	



	 		
<D1.1	Accessibility	Report>	
	CAREGIVERSPRO-MMD	 	

	
	

<D1.1	Accessibility	Report>:	Page	35	of	64	

   

so,	ACh	increases	at	the	synapse	and	stabilises	or	slows	the	cognitive	decline	in	AD,	producing	

small	improvements	in	activities	of	daily	living	and	behavior	(25).	ChEIs	are	usually	associated	

with	mild	adverse	effects,	 including	gastrointestinal-related	side	effects	(nausea,	vomiting,	

diarrhea),	dizziness,	headache	or	 insomnia	 (23).	Gastrointestinal	side	effects	are	 the	most	

common	and	less	dangerous	but	cardiovascular	effects	(derived	from	vagotonic	effects)	are	

more	alarming:	hypotension,	bradycardia	and	syncope	could	also	be	related	to	a	higher	risk	

of	failures	and	bone	fractures	(26–28).	

Memantine,	 an	 uncompetitive	N-methyl	 D-aspartate	 (NMDA)	 antagonist,	 is	 prescribed	 to	

treat	 moderate	 to	 severe	 Alzheimer’s	 disease	 (29).	 It	 blocks	 the	 NMDA	 receptor	 when	

neurones	 are	 too	 excited,	 normalising	 and	 reducing	 noise	 levels	 in	 glutamate	

neurotransmission	and	avoiding	glutamate	excitotoxicity	(30).	This	would	improve	cognitive	

function	 (31,32)	 by	 improving	 the	 signal	 to	 noise	 ratio	 and	 would	 slow	 neurone	 loss.	

Memantine	adverse	effects	are	usually	mild	and	infrequent	and	include	dizziness,	headache,	

insomnia	and	constipation	(33,34).	

Memantine	and	ChEI		can	also	be	prescribed	in	combination	(32).	

Comorbidities	
Comorbidity	can	be	defined	as	two	or	more	chronic	conditions	happening	at	the	same	time.		

Several	 studies	 have	 linked	 AD	 with	 other	 comorbidities	 (35),	 including	 psychiatric	

(depression,	 schizophrenia	 and	 bipolar	 disorder)	 (36)	 as	 well	 as	 physical	 alterations	

(cardiovascular,	 ear,	 nose	 and	 throat,	 genitourinary,	 musculoskeletal/integument,	

metabolic,	stroke)	(37,38).	

Bauer	et	al.	(35)	suggested	that	some	of	the	comorbidities	(stroke,	diabetes,	atherosclerosis,	

Parkinson’s	 disease	 and	 possibly	 depression)	 could	 be	 considered	 dementia	 risk	 factors	

whereas	 others	 (fluids	 and	 electrolyte	 disorders,	 insomnia,	 incontinence,	 pneumonia,	

fractures	and	injuries)	are	supposed	to	be	sequelae	of	AD.	

Comorbidities	 are	 related	 to	 increased	 dementia	 severity	 and	 cognitive	 and	 functional	

decline	(37).	
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The	treatment	of	comorbidities	is	an	important	factor	in	AD	care	plan	as	many	AD	patients	

are	 routinely	 prescribed	 at	 least	 five	 drugs	 or	more	 (39).	 Polypharmacy	 can	 increase	 the	

number	 of	 side	 effects	 due	 to	 drug	 pharmacokinetic	 and	 pharmacodynamic	 interactions.	

ChEIs	 can	 interact	 with	 many	 drugs	 frequently	 taken	 by	 AD	 patients	 (antidepressants,	

anticholinergic	agents,	etc.)	whereas	memantine	seems	to	be	less	prone	to	drug	interactions	

in	AD	(interactions	concern	drugs	not	commonly	taken	by	older	people)	(40).	For	example,	

paroxetine	and	bupropion	are	strong	inhibitors	of	CYP2D6,	the	main	hepatic	enzyme	involved	

in	the	metabolism	of	galantamine	and	donezepil	(41–45).	

A	clinical	trial	in	development	by	Campbell	et	al.	(25)	will	hopefully	clarify	this	topic	and	its	

influence	on	adherence	and	tolerability.		
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10.3.2 The	caregiver	

Given	dementia’s	chronic	nature,	caregivers	of	dementia	patients	are	exposed	to	prolonged	

stress	 over	 long	 periods	 of	 time.	 The	 longer	 the	 caregiving,	 the	 greater	 the	 impact	 on	

caregiver’s	health,	increasing	physical	and	psychiatric	morbidity	(46–50).	Some	evidence	has	

linked	 caregiving	 with	 depression	 or	 depressive	 symptoms	 (51),	 altered	 immune	 system	

function	 (52),	elevated	blood	pressure	 (53),	altered	plasma	 lipid	 levels	 (54),	higher	 insulin	

levels	related	to	increased	coronary	risk	(55),	migraines	and	colitis	(56)	and	sleep	disruptions	

(57).	 As	 important	 as	 the	 treatment	 of	 the	 care	 recipient,	 will	 be	 the	 treatment	 of	 the	

caregiver’s	health	problems.	

10.3.3 Adherence	to	treatment	

Definition	
Adherence	to	treatment	can	be	defined	as	the	extent	to	which	the	patient	takes	a	prescribed	

drug	according	to	the	times	and	recommendations	of	the	prescriber.	

Adherence	 can	 be	 broken	 down	 into:	 initiation	 (the	 patient	 taking	 the	 first	 dose	 of	

medication),	 implementation	 (following	 a	 treatment	 regimen),	 and	 discontinuation	 (the	

patient	reaching	the	end	of	the	treatment	regimen	and	stops	taking	the	medication	(58,59).	

Similarly,	non-adherence	may	imply:	no	initiation	of	the	treatment	due	for	example	to	failure	

to	 fill	 the	 prescriptions	 (primary	 non-adherence),	 reception	 of	 the	 prescription	 but	 not	

implementation	of	the	treatment	or	discontinuation	earlier	than	instructed	(secondary	non-

adherence)	 (60).	 Take	 the	 medications	 less	 often	 than	 indicated	 seems	 to	 be	 the	 most	

common	phenomenon	(61).	

Discontinuing	 ChEIs	 in	 patients	 with	moderate-to-severe	 AD	may	 lead	 to	 a	 worsening	 of	

cognitive	function	and	greater	functional	impairment	compared	with	continued	therapy	(62).	

Adherence	rates	
Non-adherence	rates	to	 long	term	treatments	for	chronic	diseases	 in	developed	countries	

are	 around	 50%	 (63,64).	 Adherence	 estimates	 among	 older	 adults	 range	 around	 20–80%	

independently	of	the	pathological	condition	(65,66).	In	particular	cases,	adherence	can	be	as	

low	as	0%	(67,68)	
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In	 AD	patients,	 adherence	 to	 ChEIs	 ranges	 form	17	 to	 100%	 (68,69).	 The	 high	 adherence	

estimates	in	some	studies	could	be	attributable	to	the	support	received	by	their	participants.	

Moreover,	adherence	estimates	may	vary	between	and	within	patients	with	AD.	Between	AD	

patients,	those	receiving	only	minimal	assistance	with	their	medications	and	those	receiving	

physical	help	had	the	highest	mean	objective	adherence	rates,	96.7%	and	92.3%,	respectively	

(68),	suggesting	that	early	stage	individuals	may	be	capable	of	managing	their	medications	

with	very	little	assistance.	The	1-year	discontinuation	rates	for	ChEIs	ranges	between	40-65%	

and	the	2-3	years	discontinuation	increases	to	90%	(69).	

An	important	aspect	to	take	into	account	is	that	AD	patients	can	have	their	perception	of	the	

ability	to	time	medications	particularly	altered	compared	to	their	actual	performance	(68),	

significantly	over-predicting	it.	

Adherence	assessment	
When	assessing	adherence,	some	variables	can	be	evaluated:	

- Percentage	of	days	that	the	correct	number	of	doses	or	proportion	of	days	covered	

by	therapy	(PDC).	This	is	considered	a	key	measure	by	the	Pharmacy	Quality	Alliance	(PQA,	

USA)	in	order	to	assess	the	proportion	of	patients	meeting	the	PDC	threshold	(the	level	of	

PDC	above	which	the	treatment	regimen	has	a	reasonable	likelihood	of	achieving	most	of	the	

potential	benefit	(PQA	defined	a	threshold	of	80%)	(70).	

- Medication	possession	ration	(the	summation	of	the	“days’	supply”	of	medication	

refills	across	an	interval).	This	measure	has	been	criticised	because	of	the	variability	in	the	

calculations	and	the	overestimation	of	adherence	that	it	may	account	(70).	

- Gap	in	therapy	(percentage	of	prevalent	users	who	experienced	a	significant	gap	in	

treatment	 defined	 as	 30	 days	 in	 a	 6-month	 measurement	 period).	 This	 is	 an	 important	

measure	as	it	may	lead	to	an	adverse	event.	It	can	be	complementary	to	PDC.	

- Errors	of	omission	(failure	to	take	the	prescribed	medicine	each	day).	

- Errors	of	comission	(taking	too	many	medicines	on	a	given	day).	
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- Medication	 Management	 Tasks:	 the	 Drug	 Regimen	 Unassisted	 Grading	 Scale	

(DRUGS)	 (71)	 examines	 performance	 on	 tasks	 designed	 to	 simulate	 drug	 adherence	

behaviour:	(1)	identify	medications	correctly,	(2)	specify	the	correct	dosage,	(3)	specify	the	

correct	timing	of	dosage	and	(4)	accessing	the	containers	(68).	

- Task	Prediction:	evaluates	the	ability	to	predict	their	ability	to	perform	medication	

management	tasks	through	an	analogue	scale	(0-100%)	prior	for	each	of	the	tasks	of	DRUGS	

questionnaire	(68).	

Numerous	 instruments	 (subjective,	 objective,	 direct	 and	 indirect)	 (72,73)	 have	 been	

developed	 to	assess	 the	capacity	 to	manage	and	adhere	 to	medicines.	 Some	of	 them	are	

listed	below:	

- Pill	counts	(taken	during	the	first	visit	and	some	time	-e.g.	30	days-	later).	In-home	

inspection	has	been	found	to	be	more	accurate	than	clinic	visits	(74).	In	single	pill	counts	it	

has	to	be	taken	into	account	that	patients	tend	to	refill	their	medications	before	the	previous	

supply	is	depleted	and	it	can	result	in	underestimations	of	adherence	(75).	

- Medication	monitoring	 systems	 have	 been	 used	 in	 some	 studies	 (76).They	 allow	

calculating	the	percentage	of	days	that	the	correct	number	of	doses	was	taken	as	well	as	the	

inclusion	of	both	errors	of	omission	and	errors	of	commission.	

- The	 tracking	 of	 pharmacy	 claims	 data	 is	 another	 method	 used	 for	 assessing	

adherence.	It	allows	to	track	large	periods	of	time	without	treatment	(77).	

- Some	 studies	 suggest	 that	patient	 self-report	 and	physician	 report	 of	 treatment	

adherence	are	poor	measures	of	actual	treatment	adherence	(78).	

	

Factors	influencing	adherence	
Non-adherence	causes	can	be	classified	as	intentional	or	unintentional.	

According	to	the	Rosenstock	model	of	health	belief	(79),	an	individual’s	likelihood	of	realising	

a	health	related	behaviour	is	determined	by:		
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- Perceived	susceptibility	(perceived	risk	for	contracting	the	illness).	

- Perceived	severity	(perception	of	the	consequence	of	contracting	the	illness).	

- Perceived	 benefit	 (perception	 of	 the	 good	 things	 that	 could	 happen	 from	

undertaking	specific	behaviours).	

- Perceived	 barrier	 (perception	 of	 the	 difficulties,	 time	 and	 cost	 of	 performing	

behaviours).	

- Cue	to	action	 (exposure	to	external	or	 internal	factors	that	prompt	action	such	as	

social	 influence	 or	 perception	 of	 symptoms).	 This	 is	 the	 most	 important	 behavioural	

determinant.	

- Self-	efficacy	(confidence	in	one’s	ability	to	perform	the	new	health	behaviour).	

Recently	some	other	variables	have	been	added	to	the	model	(80):	

- Consideration	of	 future	consequences	 (the	effect	 that	a	behaviour	could	have	on	

future	health	and	well-being).	

- Self-identity	 (one’s	 perception	 about	 him/herself:	 individuals	 who	 perceive	

themselves	as	health	conscious	tend	to	positively	associate	with	healthy	behaviours).	

- Concern	for	appearance	(motivation	for	appearance,	attractiveness,	and	popularity).		

- Perceived	importance	(the	value	a	person	attaches	to	the	outcomes	of	a	behaviour).		

Non-adherence	has	been	related	to	factors	depending	on:	

- The	 medical	 system:	 the	 number	 of	 medical	 prescribers,	 polymedication	 and	

complexity	of	medication	regimen	(including	the	number	of	treatment	recommendations	to	

be	followed	and	the	number	of	medications	prescribed	(76,81–84).	Medication	complexity	

index	(85)	is	a	measure	used	in	some	studies	(76)	to	evaluate	each	medication	according	to	

the	total	number	of	medications,	 frequency	of	doses,	additional	directions	to	be	followed	

and	mechanical	actions	necessary	to	administer	the	dosage.		
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The	cost	of	the	treatment	 is	also	a	factor	to	consider	as	 increased	copayments	have	been	

associated	with	decreased	adherence	(86).	

- The	 patient:	 depression	 and	 anxiety	 (87–90),	 age	 (82,90),	 vision	 problems	 (91),	

dexterity	problems	(92),	problems	swallowing,	multiple	morbidity,	lack	of	social	support	or	

not	 living	with	a	 relative	or	 couple	 (87),	 risk	or	 fear	of	 side	effects	 and	 forgetfulness	 and	

cognitive	 decline	 (83,88).	 Cases	 of	 alcoholism,	 behavioural	 problems	 of	 resisting	 care	 or	

wandering	 have	 also	 been	 related	 to	 poor	 adherence	 (87).	 Insel	 et	 al.	 (93)	 report	 that	 a	

composite	of	executive	function	and	working	memory	is	a	significant	predictor	of	adherence.	

Contrary,	 health	 beliefs	 are	 thought	 to	 be	 a	 more	 powerful	 predictor	 of	 medication	

adherence	than	either	clinical	or	sociodemographic	variables	by	some	authors	(94,95).		

- Patient	 -	 healthcare	 provider	 relation:	 Patients	 report	 not	 getting	 enough	

information	from	the	medical	doctors,	having	problems	to	understand	medical	advices	and	

the	information	about	their	disease	and	treatment,	such	as	confusion	about	generic	drugs	

(96).	This	may	cause	that	the	patient	 is	 reluctant	to	adhere	to	their	medication	regimens.	

Studies	suggest	that	patients	don’t	ask	the	appropriate	questions	(83,97).	Poor	relation	with	

healthcare	providers	and	poor	communication	between	them	and	the	patient	are	risk	factors	

for	non-adherence	too.	Those	who	had	not	had	their	medication	reviewed	by	a	doctor	in	the	

last	6	months	were	all	less	likely	to	be	adherent	(87).	

	

When	 treating	older	patients	 suffering	 from	cognitive	 impairment	as	 is	 the	case	with	AD,	

health	professionals	may	encounter	unique	challenges	as	they	exhibit	many	of	the	risk	factors	

for	 low	 adherence	 to	 medications,	 including	 personal	 (impaired	 memory	 and	 executive	

functions,	 depression,	 comorbidities,	 comprehension	 difficulties)	 (98,99),	 treatment	

(adverse	effects)	(100)	and	contextual	factors	(lack	of	social	support)	(98,99).	

In	the	specific	case	of	AD	treatment,	several	studies	suggest	that	older	patients	may	be	more	

likely	to	discontinue	ChEIs	therapy	(101–103),	possibly	reflecting	a	more	advanced	state	of	

the	disease,	perceived	lack	of	therapeutic	effects	or	risk	of	adverse	effects	(69).	



	 		
<D1.1	Accessibility	Report>	
	CAREGIVERSPRO-MMD	 	

	
	

<D1.1	Accessibility	Report>:	Page	42	of	64	

   

Female	patients	with	AD	are	also	more	likely	to	discontinue	ChEIs	treatment	or	to	be	non-

adherent	(103)	maybe	because	they	are	less	likely	to	receive	the	care	of	a		caregiver	or	they	

experience	more	side	effects	due	to	their	body	weight	(69,104).		

Changes	in	executive	function	occurring	in	normal	ageing	influence	adherence	to	treatment	

(93)	and	comprehension	of	medical	information.	Executive	functions	allow	us	to	plan,	select	

the	appropriate	strategies	for	the	actions,	focus	our	attention	and	switch	between	tasks.	As	

stated	above,	executive	functions	are	affected	in	AD	patients.	Regarding	cognitive	decline,	

some	studies	suggest	that	the	more	severe	the	cognitive	impairment,	the	more	probabilities	

of	 ChEI	 discontinuation	 (69).	 Others	 report	 lowest	 adherence	 in	 moderate	 dementia	

(inverted	U-shaped	relationship)	maybe	due	 to	 the	compensatory	mechanisms	 that	 those	

with	mild	cognitive	impairment	develop	(pillboxes,	etc.)	and	the	presence	of	caregivers	who	

administer	their	medication	in	cases	of	severe	dementia	(87).	The	cognitive	impairment	may	

also	interact	with	the	complexity	in	medication	treatment.		

Socioeconomic	 barriers	 to	 therapy	 such	 as	 having	 to	 pay	 a	 greater	 proportion	 of	 the	

prescription	costs	have	also	been	reported	as	important	factors	to	discontinue	ChEI	therapy	

by	some	studies	(69,103).		

Comorbidities	may	 also	 have	 an	 impact	 on	 adherence	 to	medication,	 with	 some	 studies	

reporting	a	positive	association	between	them	(105)	-possibly	due	to	having	more	frequent	

medical	 controls-	and	others	 (106)	 reporting	 lower	persistence	and	adherence	 in	patients	

with	more	comorbidities.		

The	use	of	rivastigmine	patch	increases	patient	and	caregiver	satisfaction	with	the	treatment	

possibly	 because	 of	 increased	 tolerability	 (less	 gastrointestinal	 side	 effects)	 and	 less	

complexity	using	it	(107,108).		

Understanding	and	belief	about	the	efficacy	and	side	effects	of	medication	have	been	shown	

to	affect	adherence	in	cognitively	intact	individuals	and	may	also	influence	that	on	patients	

with	 dementia	 (98).	 More	 frequent	 physician	 visits	 may	 be	 associated	 with	 increased	

communication	between	the	medical	system	and	the	patient/caregiver	dyad.	The	increased	

communication	can	have	positive	effects	in	ChEI	persistence	and	adherence	(105).		
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Adherence	to	dementia	treatment	may	also	be	influenced	by	the	medical	professional	that	

prescribed	 it.	 Barro-Belaygues	 et	 al.	 (109)	 found	 that	 it	was	 higher	when	 the	neurologist	

made	 the	 diagnosis,	 followed	 by	 geriatricians,	 psychiatrists	 and	 lastly	 by	 general	

practitioners.	

Role	of	caregiver	in	AD	patient’s	adherence	
Although	 frequently	 ignored	 in	 this	 role,	 caregivers	 play	 a	 major	 role	 in	 medication	

management	 of	 the	 care	 recipient,	 performing	 tasks	 such	 as	 administering	 medications,	

working	out	medication	schedules,	avoiding	errors	and	possible	drug	interactions,	controlling	

side	effects	and	maintaining	supplies	of	medications	(110).	It	is	especially	important	in	the	

case	of	AD	patients	because	the	course	of	the	disease	causes	the	inability	of	the	patients	to	

manage	 their	 own	medications.	 A	 key	 point	 is	 when	 to	 switch	 from	 the	 patient’s	 to	 the	

caregiver’s	 control	 of	 medication	 (69,98).	 Cotrell	 et	 al.	 (68)	 suggest	 that	 the	 informal	

caregiver	is	accurate	predicting	the	abilities	of	the	patient	to	manage	medication	to	be	able	

to	prompt	the	decision.		

As	 in	the	case	of	the	patient,	caregivers	may	encounter	some	difficulties	and	confounding	

factors	 when	 performing	 the	 management	 of	 care	 recipient	 medication.	 Gillespie	 (110)	

identified	several	factors	including:		

- Regimen	complexity.	Informal	caregivers	managing	a	larger	number	of	medications	

are	more	likely	to	record	inaccuracies	in	the	understanding	of	the	medication	management.	

Some	of	these	inaccuracies	could	be	reduced	by	the	use	of	dosage	administration	aids,	such	

as	organised	pill	boxes.	

- Some	aspects	of	the	relationship	between	the	caregiver	and	care	recipient.	

- Unhelpful	healthcare	systems	and	practices.		

- Lack	of	information.	Caregivers	aren’t	often	present	during	medical	appointments	or	

medical	 information	 is	 not	 given	 to	 them	 due	 to	 the	 restrictions	 sharing	 confidential	

information.	Generic	medications	are	also	a	source	of	confusion.	Lack	of	information	about	

the	medication	management	roles	that	the	caregiver	will	do	and	the	possible	side	effects	of	

the	drugs	he/she	administers	seem	to	be	a	frequent	problem.	
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- Responsibilities	arising	from	the	care	recipients’	cognitive	decline.	

There	is	increasing	evidence	that	responsibility	for	medication	adherence	is	potentially	quite	

stressful	for	the	caregiver	(111).	

Strategies	to	improve	adherence	
Interventions	aimed	to	improving	adherence	may	be	classified	according	to	the	principles	of	

the	health	belief	model	(80,112):	

- Perceived	 susceptibility/severity	 of	 disease	 and	 perceived	 benefit:	 Educate	

patient	on	the	nature	of	the	disease	and	the	importance	of	the	treatment,	confirm	patient	

understanding	of	the	treatment	and	work	on	the	physician-patient	relationship.	

Most	of	the	studies	recommend	education	strategies	to	improve	adherence	(69,98,100).	

The	quality	of	communication	and	frequency	of	interaction	between	physician	and	patient	

and	 (or)	 their	 caregiver	 seem	 to	 be	 important	 determinants	 of	 both	 persistence	 and	

adherence	 (69).	 Medication	 reviews	 may	 improve	 adherence	 maybe	 by	 improving	 the	

doctor-patient	relationship	or	emphasizing	the	relevance	of	medications	(87).	In	fact,	one	of	

the	 most	 commonly	 recommended	 strategies	 to	 improve	 adherence	 is	 to	 build	 the	

relationship	between	physician	and	patient	(113).	According	to	Aslam	et	al	(112),	it	could	be	

achieved	 by	 causing	 a	 good	 first	 impression	 (a	 comfortable,	 clean	 environment	 and	

considerate	 and	 friendly	 staff),	 letting	 the	 patient	 share	 his/her	 story,	 feelings	 and	

expectations	 without	 interrupting,	 taking	 care	 of	 the	 non-verbal	 communication	 (eye	

contact)	and	explaining	the	disease	and	treatment	in	an	understandable	manner	reassuring	

patient’s	understanding,	avoiding	the	traditional	and	outdated	paternalistic	approach.	

- Self-efficacy:			

The	use	of	pictograms	and	colours	to	designate	periods	and	drugs	or	the	use	of	medication	

organisers	 and	 charts	 (83)	 increase	 adherence.	 Pill	 boxes	 are	 useful	 in	 helping	 patients	

remain	 organised,	 especially	 when	 they	 take	 multiple	 medications	 (114)	 and	 therefore	

reducing	the	likelihood	of	drug	errors	in	individuals	with	probable	dementia.	Further,	Branin	

(115)	found	that	older	adults	who	expressed	greater	concern	about	their	memory	were	more	

likely	to	rely	on	external	props.	
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Providing	 the	 patient	 with	written	 action	 plans	 for	 treatment	 (very	 easy	 with	 electronic	

medical	 records)	 may	 increase	 adherence	 because	 they	 remove	 the	 burden	 of	 trying	 to	

memorise	instructions	(116).	

Increasing	the	frequency	of	the	 interactions	between	physician	and	patient	can	also	ease	

the	patient’s	perception	of	his/her	ability	to	follow	a	treatment	plan	(112).	Best	outcomes	in	

chronic	diseases	seem	to	be	obtained	when	follow-up	visits	were	programmed	in	intervals	of	

≤2	weeks.	

As	 stated	above,	 improving	 the	 relationship	between	physician	and	patient	 is	a	key	point	

when	 trying	 to	 increase	 adherence.	 Apart	 from	 changing	 the	 perceived	 benefits	 of	 the	

treatment	by	the	patient,	it	could	also	improve	self-efficacy	through	motivation,	as	has	been	

shown	in	the	literature	for	some	conditions	(112,117).		

- Perceived	barriers	to	treatment:	Affordable	treatment	options,	decreased	copays,	

simplification	of	treatment	regimens.	

Reduction	of	prescribed	medications	and	simplification	of	their	regimen	have	been	shown	to	

be	an	effective	way	to	increase	adherence	(65).	Combination	drugs	or	drugs	that	need	to	be	

taken	 only	 once	 per	 day	 are	 recommended	 whenever	 possible	 in	 patients	 with	 chronic	

diseases	(118).	Discontinuing	medications	based	on	the	altered	risk-burden	to	benefit	ratios	

of	many	therapies	in	patients	with	advanced	dementia	can	be	another	option	to	simplify	the	

drug	regimen	of	a	patient.		

- Cues	to	action:	Varied	aids	that	remind	patients	to	take	their	medication	(telephone	

calls,	text	messages,	medication	reminder	software	for	smart	phone,	reminder	packaging),	

memory	or	suggestion	strategies.	

Many	health	services	remind	patients	their	appointments	through	the	use	of	text	messages	

or	telephone	calls	as	an	effective	way	to	improve	attendance	(119).	The	use	of	text	messages	

to	 remind	 patients	 to	 take	 their	medications	 has	 been	 shown	 to	 be	 an	 effective	 way	 to	

improve	 adherence	 in	 several	 conditions	 (120,121)	 whereas	 in	 others	 it	 seems	 to	 be	

ineffective	(122)	maybe	because	patients	can	find	them	annoying.	
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The	 literature	 suggests	 that	 older	 adults	 often	 rely	 on	 contextual	 cues	 and	 automatic	 or	

ritualised	behaviours	to	remember	to	take	their	medications	(e.g.,	taking	pills	when	having	

meals)	(115).	Using	prospective	memory	interventions	to	provide	strategies	that	switch	older	

adults	 from	 relying	 on	 executive	 function	 and	 working	 memory	 processes	 to	 mostly	

automatic	associative	processes	(establishing	a	routine,	establishing	cues	strongly	associated	

with	medication	taking	actions,	performing	the	action	immediately	upon	thinking	about	it,	

using	 a	medication	 organiser,	 and	 imagining	medication	 taking	 to	 enhance	 encoding	 and	

improve	cuing)	improved	medication	adherence	to	antihypertensive	medications	in	patients	

without	dementia	 (123).	The	 intervention	produced	greater	benefits	 for	 those	with	 lower	

executive	 function	 and	 working	 memory,	 suggesting	 its	 application	 in	 patients	 with	

dementia.	

Insel	 and	 Cole	 (76)	 suggest	 the	 use	 of	 individualised	 the	memory	 strategies	 to	 improve	

adherence	 by	 tailoring	 the	 cues	 to	 remind	 individuals	 take	medications	 (e.g.,	 placing	 the	

medicines	in	the	area	an	individual	routinely	goes,	such	as	the	coffee	pot	for	a	coffee	drinker,	

thereby	providing	a	visual	 cue).	Moreover	 the	authors	propose	 that	 tracking	whether	 the	

medication	 was	 taken	 or	 not	 is	 as	 important	 as	 reminding	 to	 take	 the	 medication:	 as	

confusion	may	 arise	 tracking	 it	 in	 repetitive	 tasks	 (such	 as	 taking	 a	medication	every	day	

during	 years).	 This	 intervention	 benefited	 participants	 with	 high	 and	moderate	 cognitive	

functions	 but	 did	 not	 provide	 the	 same	 benefit	 for	 those	 patients	 who	 are	 cognitively	

impaired.		

	

Caregiver’s	adherence	to	the	treatment	
It	has	been	suggested	that	the	stress	of	caring	may	compromise	the	caregiver’s	adherence	to	

his	or	her	own	medication:	Wang	et	al.	(124)	showed	that	nearly	one	third	of	caregivers	were	

noncompliant	by	frequently	or	occasionally	missing	medication	doses,	and	about	a	half	was	

unable	to	fully	keep	appointments	with	health	care	providers.	Moreover	the	authors	suggest	

that	 the	 non-adherence	 rate	 of	 the	 caregivers	 may	 be	 even	 higher	 due	 to	 the	 fact	 that	

caregivers	may	be	 reporting	 the	 socially	desired	answer	during	 the	 interviews.	Consistent	

with	 the	 chronic	 stress	 theory	 of	 caregiving	 (125),	 care	 duration	 has	 been	 significantly	

associated	with	the	decrease	in	caregivers’	medication	adherence	and	medical	appointment	

keeping	as	well	as	being	female	and	low	educational	level	(124).	
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Wang	et	al.	(124)suggest	that	helping	caregivers	find	relief	from	caregiving	duty	would	help	

to	increase	caregivers’	health.	The	authors	propose	interventions	such	as:	

- Providing	referral	resources.	

- Educate	caregivers	for	self-care	(nurses).	

- Recruiting	other	family	members	to	help	provide	care.	

- Using	support	of	social	groups	for	special	activities	with	the	person	with	dementia.		

- Provide	in-home	health	assessment.	

10.3.4 Conclusions	

Adherence	 to	 medications	 among	 people	 living	 with	 dementia	 varies	 from	 17	 to	 100%	

depending	 on	 the	 study	 and	 the	 population.	 There	 are	 objective,	 subjective,	 direct	 and	

indirect	forms	to	assess	adherence	but	one	of	the	most	recommended	is	de	proportion	of	

days	covered	(PCO).		

The	 caregiver	 takes	different	 roles	 in	medication	management	 through	 the	 course	of	 the	

disease	and	is	exposed	to	an	increasing	burden	of	responsibilities	as	the	disease	progresses.	

This	makes	the	caregiver	susceptible	to	suffer	consequences	on	his/her	health	that	may	need	

treatment	too.		

Regimen	complexity,	understanding	and	believes	about	the	disease	and	the	treatment	and	

the	relationship	between	the	patient/caregiver	and	the	medical	prescriber	seem	to	be	some	

of	 the	main	 factors	 influencing	adherence.	 	 The	main	 strategies	 to	 improve	adherence	 to	

treatment	include:	i)	provide	information	about	the	treatment	and	the	disease;	ii)	work	on	

the	relationship	between	the	person	receiving	the	treatment	and/or	the	caregiver	and	the	

healthcare	provider;	iii)	increase	the	patient’s	or	caregiver’s	sense	of	self-efficacy;	iv)	simplify	

the	regimen	and	v)	provide	cues	to	prompt	the	action	of	taking	the	medication.	

Interventions	to	increase	adherence	seem	to	have	small	size	effects	(67,69,98).	Therefore,	a	

combination	 of	 strategies,	 personalizing	 them	 (76,126)	 and	 involving	 the	 different	

stakeholders	(112)	could	be	the	appropriate	approach	to	achieve	this	goal.		
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Proposal	for	the	platform	
According	to	the	findings	above,	the	strategies	to	improve	adherence	in	the	platform	could	

be:	

Strategy	to	improve	adherence	 Proposed	intervention	in	the	platform	

Provide	information	about	the	treatment	

and	the	disease.	

Provide	simplified	and	comprehensible	

information	about	the	disease	and	the	

treatment	(expectations,	adverse	effects,	

etc.).	

Work	on	the	relationship	between	the	

person	receiving	the	treatment	and/or	the	

caregiver	and	the	healthcare	provider	

Facilitate	the	contact	between	them.	

Increase	the	patient’s	or	caregiver’s	sense	

of	self-efficacy	

Provide	calendars,	pictures	and	diagrams	

about	when	and	how	to	take	each	

medication.		

Provide	written	action	plans.	

Simplify	the	regimen	 Provide	information	to	the	health	

professionals	about	the	different	treatment	

options	and	encourage	them	to	choose	the	

simplest	regimen.		

Provide	information	to	the	health	

professionals	about	the	benefits/risk	ratio	to	

empower	them	to	discontinue	the	treatment	

if	necessary.	

Provide	cues	to	prompt	the	action	of	

taking	the	medication	

Send	reminders	to	take	the	medication	to	

the	patient,	the	caregiver	and	the	social	

network	around	the	dyad.	
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All	these	actions	should	be	directed	to	the	person	living	with	dementia	and	the	caregiver	and	

the	 aim	 should	 be	 to	 increase	 the	 adherence	 to	 the	 treatment	 of	 the	 person	 living	with	

dementia	as	well	as	the	adherence	of	the	caregiver	to	his/her	own	treatment.	An	important	

point	 is	 when	 to	 switch	 from	 a	 patient	 directed	 intervention	 to	 a	 caregiver	 directed	

intervention	to	increase	patient’s	adherence	to	medications.	Tools	like	de	DRUGS	scale	could	

provide	 objective	 information	 about	 the	 ability	 of	 the	 patients	 to	 manage	 his/her	 own	

medication	in	order	to	take	this	decision.	

To	decrease	the	burden	of	the	caregiver,	the	platform	could	also	involve	the	social	network	

around	the	dyad	in	all	the	strategies.	

	

	

	

	

	

	

	



	

“This	project	has	received	funding	from	the	European	Union’s	Horizon	2020	research	and	
innovation	programme	under	grant	agreement	No	690211”	

	

10.3.5 References	of	Annex	3	
1.	 Salmon	 DP,	 Bondi	MW.	 Neuropsychological	 Assessment	 of	 Dementia*.	 Annu	 Rev	
Psychol.	gener	2009;60(1):257-82.		

2.		 Peña-Casanova	J,	Sánchez-Benavides	G,	de	Sola	S,	Manero-Borrás	RM,	Casals-Coll	M.	
Neuropsychology	of	Alzheimer’s	disease.	Arch	Med	Res.	novembre	2012;43(8):686-93.		

3.		 Weintraub	S,	Wicklund	AH,	Salmon	DP.	The	neuropsychological	profile	of	Alzheimer	
disease.	Cold	Spring	Harb	Perspect	Med.	abril	2012;2(4):a006171.		

4.		 Emery	VO.	Language	impairment	in	dementia	of	the	Alzheimer	type:	a	hierarchical	
decline?	Int	J	Psychiatry	Med.	2000;30(2):145-64.		

5.		 Bickel	 C,	 Pantel	 J,	 Eysenbach	 K,	 Schröder	 J.	 Syntactic	 comprehension	 deficits	 in	
Alzheimer’s	disease.	Brain	Lang.	15	febrer	2000;71(3):432-48.		

6.		 Rapp	 AM,	 Wild	 B.	 Nonliteral	 language	 in	 Alzheimer	 dementia:	 a	 review.	 J	 Int	
Neuropsychol	Soc	JINS.	març	2011;17(2):207-18.		

7.		 Waltz	JA,	Knowlton	BJ,	Holyoak	KJ,	Boone	KB,	Back-Madruga	C,	McPherson	S,	et	al.	
Relational	integration	and	executive	function	in	Alzheimer’s	disease.	Neuropsychology.	abril	
2004;18(2):296-305.		

8.		 Page	KJ,	Sofroniew	MV.	The	ascending	basal	forebrain	cholinergic	system.	Prog	Brain	
Res.	1996;107:513-22.		

9.		 Voytko	ML.	Cognitive	functions	of	the	basal	forebrain	cholinergic	system	in	monkeys:	
memory	or	attention?	Behav	Brain	Res.	febrer	1996;75(1-2):13-25.		

10.		 Unal	 CT,	 Pare	 D,	 Zaborszky	 L.	 Impact	 of	 basal	 forebrain	 cholinergic	 inputs	 on	
basolateral	amygdala	neurons.	J	Neurosci	Off	J	Soc	Neurosci.	14	gener	2015;35(2):853-63.		

11.		 Auld	DS,	Kornecook	TJ,	Bastianetto	S,	Quirion	R.	Alzheimer’s	disease	and	the	basal	
forebrain	cholinergic	system:	relations	to	beta-amyloid	peptides,	cognition,	and	treatment	
strategies.	Prog	Neurobiol.	octubre	2002;68(3):209-45.		

12.		 Grothe	M,	Zaborszky	L,	Atienza	M,	Gil-Neciga	E,	Rodriguez-Romero	R,	Teipel	SJ,	et	al.	
Reduction	of	basal	forebrain	cholinergic	system	parallels	cognitive	impairment	in	patients	at	
high	risk	of	developing	Alzheimer’s	disease.	Cereb	Cortex	N	Y	N	1991.	juliol	2010;20(7):1685-
95.		

13.		 Nyakas	C,	Granic	I,	Halmy	LG,	Banerjee	P,	Luiten	PGM.	The	basal	forebrain	cholinergic	
system	in	aging	and	dementia.	Rescuing	cholinergic	neurons	from	neurotoxic	amyloid-β42	
with	memantine.	Behav	Brain	Res.	10	agost	2011;221(2):594-603.		

14.		 Kilimann	I,	Hausner	L,	Fellgiebel	A,	Filippi	M,	Würdemann	TJ,	Heinsen	H,	et	al.	Parallel	
Atrophy	 of	 Cortex	 and	 Basal	 Forebrain	 Cholinergic	 System	 in	Mild	 Cognitive	 Impairment.	
Cereb	Cortex	N	Y	N	1991.	14	febrer	2016;		

15.		 Haense	C,	Kalbe	E,	Herholz	K,	Hohmann	C,	Neumaier	B,	Krais	R,	et	 al.	Cholinergic	
system	 function	 and	 cognition	 in	 mild	 cognitive	 impairment.	 Neurobiol	 Aging.	 maig	
2012;33(5):867-77.		

16.		 Francis	 PT,	 Palmer	 AM,	 Snape	 M,	 Wilcock	 GK.	 The	 cholinergic	 hypothesis	 of	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	51	of	64	

	

Alzheimer’s	 disease:	 a	 review	 of	 progress.	 J	 Neurol	 Neurosurg	 Psychiatry.	 febrer	
1999;66(2):137-47.		

17.		 Francis	 PT.	Glutamatergic	 systems	 in	Alzheimer’s	 disease.	 Int	 J	Geriatr	 Psychiatry.	
setembre	2003;18(Suppl	1):S15-21.		

18.		 Walton	 HS,	 Dodd	 PR.	 Glutamate-glutamine	 cycling	 in	 Alzheimer’s	 disease.	
Neurochem	Int.	juny	2007;50(7-8):1052-66.		

19.		 Varga	 E,	 Juhász	 G,	 Bozsó	 Z,	 Penke	 B,	 Fülöp	 L,	 Szegedi	 V.	 Amyloid-β1-42	 Disrupts	
Synaptic	 Plasticity	 by	 Altering	 Glutamate	 Recycling	 at	 the	 Synapse.	 J	 Alzheimers	 Dis	 JAD.	
2015;45(2):449-56.		

20.		 Battaglia	F,	Wang	H-Y,	Ghilardi	MF,	Gashi	E,	Quartarone	A,	Friedman	E,	et	al.	Cortical	
plasticity	 in	 Alzheimer’s	 disease	 in	 humans	 and	 rodents.	 Biol	 Psychiatry.	 15	 desembre	
2007;62(12):1405-12.		

21.		 Esposito	 Z,	 Belli	 L,	 Toniolo	 S,	 Sancesario	 G,	 Bianconi	 C,	Martorana	 A.	 Amyloid	 β,	
glutamate,	 excitotoxicity	 in	Alzheimer’s	 disease:	 are	we	on	 the	 right	 track?	CNS	Neurosci	
Ther.	agost	2013;19(8):549-55.		

22.		 Farlow	MR.	Do	cholinesterase	inhibitors	slow	progression	of	Alzheimer’s	disease?	Int	
J	Clin	Pract	Suppl.	juny	2002;(127):37-44.		

23.		 Birks	 JS.	 Cholinesterase	 inhibitors	 for	 Alzheimer’s	 disease.	 En:	 The	 Cochrane	
Collaboration,	editor.	Cochrane	Database	of	Systematic	Reviews	[Internet].	Chichester,	UK:	
John	 Wiley	 &	 Sons,	 Ltd;	 2006	 [citat	 12	 juny	 2016].	 Disponible	 a:	
http://doi.wiley.com/10.1002/14651858.CD005593	

24.		 Soreq	 H,	 Seidman	 S.	 Acetylcholinesterase--new	 roles	 for	 an	 old	 actor.	 Nat	 Rev	
Neurosci.	abril	2001;2(4):294-302.		

25.		 Campbell	N,	Ayub	A,	Boustani	MA,	Fox	C,	 Farlow	M,	Maidment	 I,	 et	al.	 Impact	of	
cholinesterase	inhibitors	on	behavioral	and	psychological	symptoms	of	Alzheimer’s	disease:	
a	meta-analysis.	Clin	Interv	Aging.	2008;3(4):719-28.		

26.		 Gill	SS,	Anderson	GM,	Fischer	HD,	Bell	CM,	Li	P,	Normand	S-LT,	et	al.	Syncope	and	its	
consequences	 in	patients	with	dementia	 receiving	cholinesterase	 inhibitors:	a	population-
based	cohort	study.	Arch	Intern	Med.	11	maig	2009;169(9):867-73.		

27.		 Kim	DH,	Brown	RT,	Ding	EL,	Kiel	DP,	Berry	SD.	Dementia	medications	and	risk	of	falls,	
syncope,	 and	 related	adverse	events:	meta-analysis	 of	 randomized	 controlled	 trials.	 J	Am	
Geriatr	Soc.	juny	2011;59(6):1019-31.		

28.		 Hernandez	 RK,	 Farwell	 W,	 Cantor	 MD,	 Lawler	 EV.	 Cholinesterase	 inhibitors	 and	
incidence	 of	 bradycardia	 in	 patients	 with	 dementia	 in	 the	 veterans	 affairs	 new	 England	
healthcare	system.	J	Am	Geriatr	Soc.	novembre	2009;57(11):1997-2003.		

29.		 McShane	R,	Areosa	Sastre	A,	Minakaran	N.	Memantine	for	dementia.	En:	Cochrane	
Database	of	Systematic	Reviews	[Internet].	John	Wiley	&	Sons,	Ltd;	2006	[citat	12	juny	2016].	
Disponible	 a:	
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003154.pub5/abstract	

30.		 Danysz	 W,	 Parsons	 CG,	 Mobius	 HJ,	 Stoffler	 A,	 Quack	 G.	 Neuroprotective	 and	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	52	of	64	

	

symptomatological	 action	 of	 memantine	 relevant	 for	 Alzheimer’s	 disease--a	 unified	
glutamatergic	hypothesis	on	the	mechanism	of	action.	Neurotox	Res.	2000;2(2-3):85-97.		

31.		 Rive	B,	Gauthier	S,	Costello	S,	Marre	C,	François	C.	Synthesis	and	comparison	of	the	
meta-analyses	 evaluating	 the	 efficacy	 of	 memantine	 in	 moderate	 to	 severe	 stages	 of	
Alzheimer’s	disease.	CNS	Drugs.	juliol	2013;27(7):573-82.		

32.		 Molino	 I,	 Colucci	 L,	 Fasanaro	 AM,	 Traini	 E,	 Amenta	 F.	 Efficacy	 of	 memantine,	
donepezil,	or	their	association	in	moderate-severe	Alzheimer’s	disease:	a	review	of	clinical	
trials.	ScientificWorldJournal.	2013;2013:925702.		

33.		 Matsunaga	S,	Kishi	T,	Iwata	N.	Memantine	monotherapy	for	Alzheimer’s	disease:	a	
systematic	review	and	meta-analysis.	PloS	One.	2015;10(4):e0123289.		

34.		 Tan	C-C,	Yu	J-T,	Wang	H-F,	Tan	M-S,	Meng	X-F,	Wang	C,	et	al.	Efficacy	and	safety	of	
donepezil,	 galantamine,	 rivastigmine,	 and	 memantine	 for	 the	 treatment	 of	 Alzheimer’s	
disease:	a	systematic	review	and	meta-analysis.	J	Alzheimers	Dis	JAD.	2014;41(2):615-31.		

35.		 Bauer	 K,	 Schwarzkopf	 L,	 Graessel	 E,	 Holle	 R.	 A	 claims	 data-based	 comparison	 of	
comorbidity	in	individuals	with	and	without	dementia.	BMC	Geriatr.	2014;14(1):10.		

36.		 Garcez	 ML,	 Falchetti	 ACB,	 Mina	 F,	 Budni	 J.	 Alzheimer’s	 Disease	 associated	 with	
Psychiatric	Comorbidities.	An	Acad	Bras	Ciênc.	agost	2015;87(2	Suppl):1461-73.		

37.		 Solomon	A,	Dobranici	L,	Kåreholt	I,	Tudose	C,	Lăzărescu	M.	Comorbidity	and	the	rate	
of	cognitive	decline	in	patients	with	Alzheimer	dementia.	Int	J	Geriatr	Psychiatry.	desembre	
2011;26(12):1244-51.		

38.		 Bunn	F,	Burn	A-M,	Goodman	C,	Rait	G,	Norton	S,	Robinson	L,	et	al.	Comorbidity	and	
dementia:	a	scoping	review	of	the	literature.	BMC	Med.	2014;12:192.		

39.		 Schubert	 CC,	 Boustani	 M,	 Callahan	 CM,	 Perkins	 AJ,	 Carney	 CP,	 Fox	 C,	 et	 al.	
Comorbidity	profile	of	dementia	patients	in	primary	care:	are	they	sicker?	J	Am	Geriatr	Soc.	
gener	2006;54(1):104-9.		

40.		 Clodomiro	A,	Gareri	P,	Puccio	G,	Frangipane	F,	Lacava	R,	Castagna	A,	et	al.	Somatic	
comorbidities	and	Alzheimer’s	disease	treatment.	Neurol	Sci.	2013;34(9):1581–1589.		

41.		 Mannens	GSJ,	Snel	C	a.	W,	Hendrickx	J,	Verhaeghe	T,	Le	Jeune	L,	Bode	W,	et	al.	The	
metabolism	and	excretion	of	galantamine	in	rats,	dogs,	and	humans.	Drug	Metab	Dispos	Biol	
Fate	Chem.	maig	2002;30(5):553-63.		

42.		 Tiseo	PJ,	Perdomo	CA,	Friedhoff	LT.	Metabolism	and	elimination	of	14C-donepezil	in	
healthy	volunteers:	a	single-dose	study.	Br	J	Clin	Pharmacol.	novembre	1998;46	Suppl	1:19-
24.		

43.		 Bachus	 R,	 Bickel	 U,	 Thomsen	 T,	 Roots	 I,	 Kewitz	 H.	 The	 O-demethylation	 of	 the	
antidementia	drug	galanthamine	is	catalysed	by	cytochrome	P450	2D6.	Pharmacogenetics.	
desembre	1999;9(6):661-8.		

44.		 Jin	 Y,	 Desta	 Z,	 Stearns	 V,	 Ward	 B,	 Ho	 H,	 Lee	 K-H,	 et	 al.	 CYP2D6	 genotype,	
antidepressant	use,	and	tamoxifen	metabolism	during	adjuvant	breast	cancer	treatment.	J	
Natl	Cancer	Inst.	5	gener	2005;97(1):30-9.		



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	53	of	64	

	

45.		 Varsaldi	F,	Miglio	G,	Scordo	MG,	Dahl	M-L,	Villa	LM,	Biolcati	A,	et	al.	Impact	of	the	
CYP2D6	 polymorphism	 on	 steady-state	 plasma	 concentrations	 and	 clinical	 outcome	 of	
donepezil	in	Alzheimer’s	disease	patients.	Eur	J	Clin	Pharmacol.	setembre	2006;62(9):721-6.		

46.		 Mahoney	 R,	 Regan	 C,	 Katona	 C,	 Livingston	 G.	 Anxiety	 and	 depression	 in	 family	
caregivers	of	people	with	Alzheimer	disease:	the	LASER-AD	study.	Am	J	Geriatr	Psychiatry	Off	
J	Am	Assoc	Geriatr	Psychiatry.	setembre	2005;13(9):795-801.		

47.		 Schulz	 R,	 O’Brien	 AT,	 Bookwala	 J,	 Fleissner	 K.	 Psychiatric	 and	 physical	 morbidity	
effects	 of	 dementia	 caregiving:	 prevalence,	 correlates,	 and	 causes.	 The	 Gerontologist.	
desembre	1995;35(6):771-91.		

48.		 Hirst	M.	Carer	distress:	 a	prospective,	population-based	 study.	 Soc	Sci	Med	1982.	
agost	2005;61(3):697-708.		

49.		 Pinquart	M,	Sörensen	S.	Correlates	of	physical	health	of	informal	caregivers:	a	meta-
analysis.	J	Gerontol	B	Psychol	Sci	Soc	Sci.	març	2007;62(2):P126-137.		

50.		 Vitaliano	PP,	Zhang	J,	Scanlan	JM.	Is	caregiving	hazardous	to	one’s	physical	health?	A	
meta-analysis.	Psychol	Bull.	novembre	2003;129(6):946-72.		

51.		 Haley	WE,	 LaMonde	LA,	Han	B,	Narramore	S,	 Schonwetter	R.	 Family	 caregiving	 in	
hospice:	effects	on	psychological	and	health	functioning	among	spousal	caregivers	of	hospice	
patients	with	lung	cancer	or	dementia.	Hosp	J.	2001;15(4):1-18.		

52.		 Miller	 GE,	 Murphy	 MLM,	 Cashman	 R,	 Ma	 R,	 Ma	 J,	 Arevalo	 JMG,	 et	 al.	 Greater	
inflammatory	 activity	 and	 blunted	 glucocorticoid	 signaling	 in	 monocytes	 of	 chronically	
stressed	caregivers.	Brain	Behav	Immun.	octubre	2014;41:191-9.		

53.		 King	AC,	Oka	RK,	Young	DR.	Ambulatory	blood	pressure	and	heart	rate	responses	to	
the	stress	of	work	and	caregiving	in	older	women.	J	Gerontol.	novembre	1994;49(6):M239-
245.		

54.		 Vitaliano	PP,	Russo	J,	Niaura	R.	Plasma	lipids	and	their	relationships	with	psychosocial	
factors	in	older	adults.	J	Gerontol	B	Psychol	Sci	Soc	Sci.	gener	1995;50(1):P18-24.		

55.		 Vitaliano	PP,	Scanlan	JM,	Krenz	C,	Schwartz	RS,	Marcovina	SM.	Psychological	distress,	
caregiving,	 and	 metabolic	 variables.	 J	 Gerontol	 B	 Psychol	 Sci	 Soc	 Sci.	 setembre	
1996;51(5):P290-299.		

56.		 Gräsel	 E.	 When	 home	 care	 ends--changes	 in	 the	 physical	 health	 of	 informal	
caregivers	 caring	 for	 dementia	 patients:	 a	 longitudinal	 study.	 J	 Am	 Geriatr	 Soc.	 maig	
2002;50(5):843-9.		

57.		 Etcher	L.	Sleep	disruption	in	older	informal	caregivers.	Home	Healthc	Nurse.	agost	
2014;32(7):415-9.		

58.		 Vrijens	 B,	 Urquhart	 J.	 Methods	 for	 measuring,	 enhancing,	 and	 accounting	 for	
medication	adherence	in	clinical	trials.	Clin	Pharmacol	Ther.	juny	2014;95(6):617-26.		

59.		 Blaschke	TF,	Osterberg	L,	Vrijens	B,	Urquhart	J.	Adherence	to	medications:	insights	
arising	 from	 studies	 on	 the	 unreliable	 link	 between	 prescribed	 and	 actual	 drug	 dosing	
histories.	Annu	Rev	Pharmacol	Toxicol.	2012;52:275-301.		



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	54	of	64	

	

60.		 Solomon	MD,	Majumdar	SR.	Primary	non-adherence	of	medications:	lifting	the	veil	
on	prescription-filling	behaviors.	J	Gen	Intern	Med.	abril	2010;25(4):280-1.		

61.		 Fleming	WK.	 Pharmacy	Management	 Strategies	 for	 Improving	 Drug	 Adherence.	 J	
Manag	Care	Pharm.	2008;14(6	(suppl	S-b)):S16–S20.		

62.		 Herrmann	 N,	 Lanctôt	 KL,	 Hogan	 DB.	 Pharmacological	 recommendations	 for	 the	
symptomatic	treatment	of	dementia:	the	Canadian	Consensus	Conference	on	the	Diagnosis	
and	Treatment	of	Dementia	2012.	Alzheimers	Res	Ther.	8	juliol	2013;5(Suppl	1):S5.		

63.		 WHO	|	ADHERENCE	TO	LONG-TERM	THERAPIES:	EVIDENCE	FOR	ACTION	[Internet].	
WHO.	 [citat	 12	 juny	 2016].	 Disponible	 a:	
http://www.who.int/chp/knowledge/publications/adherence_report/en/	

64.		 Dunbar-Jacob	J,	Erlen	JA,	Schlenk	EA,	Ryan	CM,	Sereika	SM,	Doswell	WM.	Adherence	
in	chronic	disease.	Annu	Rev	Nurs	Res.	2000;18:48-90.		

65.		 Barat	 I,	 Andreasen	 F,	 Damsgaard	 EM.	 Drug	 therapy	 in	 the	 elderly:	 what	 doctors	
believe	and	patients	actually	do.	Br	J	Clin	Pharmacol.	juny	2001;51(6):615-22.		

66.		 Gray	SL,	Mahoney	JE,	Blough	DK.	Medication	adherence	in	elderly	patients	receiving	
home	health	services	following	hospital	discharge.	Ann	Pharmacother.	maig	2001;35(5):539-
45.		

67.		 Haynes	 RB,	 McKibbon	 KA,	 Kanani	 R.	 Systematic	 review	 of	 randomised	 trials	 of	
interventions	to	assist	patients	to	follow	prescriptions	for	medications.	Lancet	Lond	Engl.	10	
agost	1996;348(9024):383-6.		

68.		 Cotrell	 V,	 Wild	 K,	 Bader	 T.	 Medication	 Management	 and	 Adherence	 Among	
Cognitively	Impaired	Older	Adults.	J	Gerontol	Soc	Work.	17	octubre	2006;47(3-4):31-46.		

69.		 Maxwell	CJ,	Stock	K,	Seitz	D,	Herrmann	N.	Persistence	and	adherence	with	dementia	
pharmacotherapy:	relevance	of	patient,	provider,	and	system	factors.	Can	J	Psychiatry	Rev	
Can	Psychiatr.	desembre	2014;59(12):624-31.		

70.		 Nau	 DP.	 Proportion	 of	 days	 covered	 (PDC)	 as	 a	 preferred	 method	 of	 measuring	
medication	adherence.	Pharm	Qual	Alliance.	2006;2012:1–3.		

71.		 Edelberg	HK,	 Shallenberger	 E,	Wei	 JY.	Medication	management	 capacity	 in	 highly	
functioning	community-living	older	adults:	detection	of	early	deficits.	J	Am	Geriatr	Soc.	maig	
1999;47(5):592-6.		

72.		 Lam	WY,	Fresco	P,	Lam	WY,	Fresco	P.	Medication	Adherence	Measures:	An	Overview.	
BioMed	Res	Int	BioMed	Res	Int.	11	octubre	2015;2015,	2015:e217047.		

73.		 Farris	KB,	Phillips	BB.	 Instruments	assessing	capacity	 to	manage	medications.	Ann	
Pharmacother.	juliol	2008;42(7):1026-36.		

74.		 Yang	JC,	Tomlinson	G,	Naglie	G.	Medication	lists	for	elderly	patients:	clinic-derived	
versus	in-home	inspection	and	interview.	J	Gen	Intern	Med.	febrer	2001;16(2):112-5.		

75.		 Grymonpre	 RE,	 Didur	 CD,	 Montgomery	 PR,	 Sitar	 DS.	 Pill	 count,	 self-report,	 and	
pharmacy	claims	data	to	measure	medication	adherence	in	the	elderly.	Ann	Pharmacother.	
agost	1998;32(7-8):749-54.		



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	55	of	64	

	

76.		 Insel	KC,	Cole	L.	Individualizing	memory	strategies	to	improve	medication	adherence.	
Appl	Nurs	Res	ANR.	novembre	2005;18(4):199-204.		

77.		 Roe	CM,	Anderson	MJ,	Spivack	B.	How	many	patients	complete	an	adequate	trial	of	
donepezil?	Alzheimer	Dis	Assoc	Disord.	març	2002;16(1):49-51.		

78.		 Bosley	CM,	Fosbury	JA,	Cochrane	GM.	The	psychological	factors	associated	with	poor	
compliance	with	treatment	in	asthma.	Eur	Respir	J.	juny	1995;8(6):899-904.		

79.		 Rosenstock	IM.	Adoption	and	maintenance	of	lifestyle	modifications.	Am	J	Prev	Med.	
desembre	1988;4(6):349-52.		

80.		 Orji	R,	Vassileva	J,	Mandryk	R.	Towards	an	effective	health	interventions	design:	an	
extension	 of	 the	 health	 belief	model.	Online	 J	 Public	Health	 Inform	 [Internet].	 2012;4(3).	
Disponible	 a:	
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3615835&tool=pmcentrez&re
ndertype=abstract	

81.		 Reuben	 DB,	 Maly	 RC,	 Hirsch	 SH,	 Frank	 JC,	 Oakes	 AM,	 Siu	 AL,	 et	 al.	 Physician	
implementation	 of	 and	 patient	 adherence	 to	 recommendations	 from	 comprehensive	
geriatric	assessment.	Am	J	Med.	abril	1996;100(4):444-51.		

82.		 Bedell	SE,	Jabbour	S,	Goldberg	R,	Glaser	H,	Gobble	S,	Young-Xu	Y,	et	al.	Discrepancies	
in	the	use	of	medications:	their	extent	and	predictors	in	an	outpatient	practice.	Arch	Intern	
Med.	24	juliol	2000;160(14):2129-34.		

83.		 Santiago	 Pérez	 A.	 Adherencia	 terapéutica:	 estrategias	 prácticas	 de	mejora.	 Salud	
Madr	[Internet].	2006	[citat	12	juny	2016];13(8).	Disponible	a:	http://eprints.ucm.es/33468/	

84.		 Fernández	 Lisón	 LC,	 Barón	 Franco	 B,	 Vázquez	 Domínguez	 B,	 Martínez	 García	 T,	
Urendes	Haro	JJ,	Pujol	de	la	Llave	E.	[Medication	errors	and	non-compliance	in	polymedicated	
elderly	 patients].	 Farm	 Hosp	 Órgano	 Of	 Expr	 Científica	 Soc	 Esp	 Farm	 Hosp.	 octubre	
2006;30(5):280-3.		

85.		 Conn	VS,	Taylor	SG,	Kelley	S.	Medication	regimen	complexity	and	adherence	among	
older	adults.	Image--	J	Nurs	Scholarsh.	1991;23(4):231-5.		

86.		 Wagner	 TH,	Heisler	M,	 Piette	 JD.	 Prescription	 drug	 co-payments	 and	 cost-related	
medication	underuse.	Health	Econ	Policy	Law.	gener	2008;3(Pt	1):51-67.		

87.		 Cooper	C,	Carpenter	I,	Katona	C,	Schroll	M,	Wagner	C,	Fialova	D,	et	al.	The	AdHOC	
Study	of	older	adults’	adherence	to	medication	in	11	countries.	Am	J	Geriatr	Psychiatry	Off	J	
Am	Assoc	Geriatr	Psychiatry.	2005;13(12):1067–76.		

88.		 Mackin	 RS,	 Areán	 PA.	 Cognitive	 and	 psychiatric	 predictors	 of	 medical	 treatment	
adherence	 among	 older	 adults	 in	 primary	 care	 clinics.	 Int	 J	 Geriatr	 Psychiatry.	 gener	
2007;22(1):55-60.		

89.		 Corvera-Tindel	T,	Doering	LV,	Gomez	T,	Dracup	K.	Predictors	of	noncompliance	 to	
exercise	training	in	heart	failure.	J	Cardiovasc	Nurs.	agost	2004;19(4):269-277-279.		

90.		 Benner	 JS,	 Glynn	 RJ,	 Mogun	 H,	 Neumann	 PJ,	 Weinstein	 MC,	 Avorn	 J.	 Long-term	
persistence	in	use	of	statin	therapy	in	elderly	patients.	JAMA.	24	juliol	2002;288(4):455-61.		



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	56	of	64	

	

91.		 van	 Eijken	M,	 Tsang	 S,	Wensing	M,	 de	 Smet	 PAGM,	 Grol	 RPTM.	 Interventions	 to	
improve	 medication	 compliance	 in	 older	 patients	 living	 in	 the	 community:	 a	 systematic	
review	of	the	literature.	Drugs	Aging.	2003;20(3):229-40.		

92.		 Blenkiron	P.	The	elderly	and	their	medication:	understanding	and	compliance	 in	a	
family	practice.	Postgrad	Med	J.	novembre	1996;72(853):671-6.		

93.		 Insel	K,	Morrow	D,	Brewer	B,	Figueredo	A.	Executive	function,	working	memory,	and	
medication	 adherence	 among	 older	 adults.	 J	 Gerontol	 B	 Psychol	 Sci	 Soc	 Sci.	 març	
2006;61(2):P102-107.		

94.		 Horne	R,	Weinman	J.	Patients’	beliefs	about	prescribed	medicines	and	their	role	in	
adherence	 to	 treatment	 in	 chronic	 physical	 illness.	 J	 Psychosom	 Res.	 desembre	
1999;47(6):555-67.		

95.		 Phatak	 HM,	 Thomas	 J.	 Relationships	 between	 beliefs	 about	 medications	 and	
nonadherence	 to	 prescribed	 chronic	 medications.	 Ann	 Pharmacother.	 octubre	
2006;40(10):1737-42.		

96.		 Crespillo-García	E,	Rivas-Ruiz	F,	Contreras	Fernández	E,	Castellano	Muñoz	P,	Suárez	
Alemán	G,	Pérez-Trueba	E.	Conocimientos,	percepciones	y	actitudes	que	intervienen	en	la	
adherencia	 al	 tratamiento	 en	 pacientes	 ancianos	 polimedicados	 desde	 una	 perspectiva	
cualitativa.	Rev	Calid	Asist.	gener	2013;28(1):56-62.		

97.		 Mayou	R,	Williamson	B,	Foster	A.	Attitudes	and	advice	after	myocardial	infarction.	Br	
Med	J.	26	juny	1976;1(6025):1577-9.		

98.		 Arlt	S,	Lindner	R,	Rösler	A,	von	Renteln-Kruse	W.	Adherence	to	medication	in	patients	
with	dementia:	predictors	and	strategies	for	improvement.	Drugs	Aging.	2008;25(12):1033-
47.		

99.		 Campbell	 NL,	 Boustani	 MA,	 Skopelja	 EN,	 Gao	 S,	 Unverzagt	 FW,	 Murray	 MD.	
Medication	 adherence	 in	 older	 adults	 with	 cognitive	 impairment:	 a	 systematic	 evidence-
based	review.	Am	J	Geriatr	Pharmacother.	juny	2012;10(3):165-77.		

100.		 Brady	R,	Weinman	J.	Adherence	to	cholinesterase	inhibitors	in	Alzheimer’s	disease:	
a	review.	Dement	Geriatr	Cogn	Disord.	2013;35(5-6):351-63.		

101.		 Brewer	L,	Bennett	K,	McGreevy	C,	Williams	D.	A	population-based	study	of	dosing	
and	 persistence	 with	 anti-dementia	 medications.	 Eur	 J	 Clin	 Pharmacol.	 juliol	
2013;69(7):1467-75.		

102.		 Pariente	 A,	 Pinet	 M,	 Moride	 Y,	 Merlière	 Y,	 Moore	 N,	 Fourrier-Réglat	 A.	 Factors	
associated	 with	 persistence	 of	 cholinesterase	 inhibitor	 treatments	 in	 the	 elderly.	
Pharmacoepidemiol	Drug	Saf.	juliol	2010;19(7):680-6.		

103.		 Taipale	 H,	 Tanskanen	 A,	 Koponen	 M,	 Tolppanen	 A-M,	 Tiihonen	 J,	 Hartikainen	 S.	
Antidementia	drug	use	among	community-dwelling	individuals	with	Alzheimer’s	disease	in	
Finland:	a	nationwide	register-based	study.	Int	Clin	Psychopharmacol.	juliol	2014;29(4):216-
23.		

104.		 Haywood	WM,	Mukaetova-Ladinska	EB.	Sex	 influences	on	cholinesterase	 inhibitor	
treatment	 in	 elderly	 individuals	 with	 Alzheimer’s	 disease.	 Am	 J	 Geriatr	 Pharmacother.	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	57	of	64	

	

setembre	2006;4(3):273-86.		

105.		 Amuah	JE,	Hogan	DB,	Eliasziw	M,	Supina	A,	Beck	P,	Downey	W,	et	al.	Persistence	with	
cholinesterase	 inhibitor	therapy	 in	a	population-based	cohort	of	patients	with	Alzheimer’s	
disease.	Pharmacoepidemiol	Drug	Saf.	juliol	2010;19(7):670-9.		

106.		 Kröger	E,	van	Marum	R,	Souverein	P,	Egberts	T.	Discontinuation	of	 cholinesterase	
inhibitor	 treatment	 and	 determinants	 thereof	 in	 the	Netherlands:	 A	 retrospective	 cohort	
study.	Drugs	Aging.	1	agost	2010;27(8):663-75.		

107.		 Riepe	M,	Weinman	J,	Osae-Larbi	J,	Mulick	Cassidy	A,	Knox	S,	Chaves	R,	et	al.	Factors	
Associated	with	 Greater	 Adherence	 to	 and	 Satisfaction	with	 Transdermal	 Rivastigmine	 in	
Patients	 with	 Alzheimer’s	 Disease	 and	 Their	 Caregivers.	 Dement	 Geriatr	 Cogn	 Disord.	
2015;40(1-2):107-19.		

108.		 Boada	M,	Arranz	FJ.	Transdermal	is	better	than	oral:	observational	research	of	the	
satisfaction	 of	 caregivers	 of	 patients	 with	 Alzheimer’s	 disease	 treated	 with	 rivastigmine.	
Dement	Geriatr	Cogn	Disord.	2013;35(1-2):23-33.		

109.		 Barro-Belaygues	N,	Abellan	van	Kan	G,	Rolland	Y,	Nourhashemi	F,	Soto-Martin	M,	
Gillette-Guyonnet	S,	et	al.	Patterns	of	dementia	treatment	use	in	assisted	living	facilities:	a	
cross-sectional	 study	 of	 1975	 demented	 residents.	 J	 Am	 Med	 Dir	 Assoc.	 novembre	
2011;12(9):648-54.		

110.		 Gillespie	 R,	 Mullan	 J,	 Harrison	 L.	 Managing	 medications:	 the	 role	 of	 informal	
caregivers	of	older	adults	and	people	living	with	dementia.	A	review	of	the	literature.	J	Clin	
Nurs.	desembre	2014;23(23-24):3296-308.		

111.		 Travis	SS,	Bethea	LS,	Winn	P.	Medication	administration	hassles	reported	by	family	
caregivers	 of	 dependent	 elderly	 persons.	 J	 Gerontol	 A	 Biol	 Sci	 Med	 Sci.	 juliol	
2000;55(7):M412-417.		

112.		 Aslam	I,	Feldman	SR.	Practical	Strategies	to	Improve	Patient	Adherence	to	Treatment	
Regimens.	South	Med	J.	2015;108(6):325–331.		

113.		 Vermeire	E,	Hearnshaw	H,	Van	Royen	P,	Denekens	J.	Patient	adherence	to	treatment:	
three	 decades	 of	 research.	 A	 comprehensive	 review.	 J	 Clin	 Pharm	 Ther.	 octubre	
2001;26(5):331-42.		

114.		 Boron	 JB,	 Rogers	 WA,	 Fisk	 AD.	 Everyday	 memory	 strategies	 for	 medication	
adherence.	Geriatr	Nurs	N	Y	N.	octubre	2013;34(5):395-401.		

115.		 Branin	JJ.	The	role	of	memory	strategies	in	medication	adherence	among	the	elderly.	
Home	Health	Care	Serv	Q.	2001;20(2):1-16.		

116.		 Ducharme	 FM,	 Zemek	 RL,	 Chalut	 D,	 McGillivray	 D,	 Noya	 FJD,	 Resendes	 S,	 et	 al.	
Written	action	plan	in	pediatric	emergency	room	improves	asthma	prescribing,	adherence,	
and	control.	Am	J	Respir	Crit	Care	Med.	15	gener	2011;183(2):195-203.		

117.		 DiIorio	C,	Resnicow	K,	McDonnell	M,	Soet	J,	McCarty	F,	Yeager	K.	Using	motivational	
interviewing	 to	 promote	 adherence	 to	 antiretroviral	 medications:	 a	 pilot	 study.	 J	 Assoc	
Nurses	AIDS	Care	JANAC.	abril	2003;14(2):52-62.		

118.		 Claxton	AJ,	Cramer	J,	Pierce	C.	A	systematic	review	of	the	associations	between	dose	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	58	of	64	

	

regimens	and	medication	compliance.	Clin	Ther.	agost	2001;23(8):1296-310.		

119.		 Hasvold	PE,	Wootton	R.	Use	of	telephone	and	SMS	reminders	to	improve	attendance	
at	hospital	appointments:	a	systematic	review.	J	Telemed	Telecare.	2011;17(7):358-64.		

120.		 Tran	N,	Coffman	JM,	Sumino	K,	Cabana	MD.	Patient	reminder	systems	and	asthma	
medication	 adherence:	 a	 systematic	 review.	 J	 Asthma	 Off	 J	 Assoc	 Care	 Asthma.	 juny	
2014;51(5):536-43.		

121.		 Yentzer	 BA,	 Gosnell	 AL,	 Clark	 AR,	 Pearce	 DJ,	 Balkrishnan	 R,	 Camacho	 FT,	 et	 al.	 A	
randomized	controlled	pilot	study	of	strategies	to	increase	adherence	in	teenagers	with	acne	
vulgaris.	J	Am	Acad	Dermatol.	abril	2011;64(4):793-5.		

122.		 Guthrie	 RM.	 The	 effects	 of	 postal	 and	 telephone	 reminders	 on	 compliance	 with	
pravastatin	 therapy	 in	 a	 national	 registry:	 results	 of	 the	 first	 myocardial	 infarction	 risk	
reduction	program.	Clin	Ther.	juny	2001;23(6):970-80.		

123.		 Insel	 KC,	 Einstein	 GO,	 Morrow	 DG,	 Koerner	 KM,	 Hepworth	 JT.	 Multifaceted	
Prospective	Memory	Intervention	to	Improve	Medication	Adherence.	J	Am	Geriatr	Soc.	març	
2016;64(3):561-8.		

124.		 Wang	 X,	 Robinson	 KM,	 Hardin	 HK.	 The	 Impact	 of	 Caregiving	 on	 Caregivers’	
Medication	 Adherence	 and	 Appointment	 Keeping.	 West	 J	 Nurs	 Res	 [Internet].	 2014;	
Disponible	 a:	
http://search.ebscohost.com/login.aspx?direct=true&db=mnh&AN=24807892&site=ehost-
live	

125.		 Schulz	R,	Sherwood	PR.	Physical	and	mental	health	effects	of	family	caregiving.	Am	J	
Nurs.	setembre	2008;108(9	Suppl):23-27;	quiz	27.		

126.		 Brauner	 DJ.	 Adherence	 to	 medication	 in	 patients	 with	 dementia:	 problems	 and	
solutions.	Geriatr	Aging.	2009;12(5):259–263.		

	

	 	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	59	of	64	

	

	

10.4 Glossary		 	 	 		

	

Awareness	 Conscious	knowledge	of	one’s	own	character,	 feelings,	
motives,	desires	and	health	status.	

BITV	 The	 BITV-Test	 is	 a	 reliable	 and	 comprehensive	
accessibility	 evaluation	 instrument.	 50	 detailed	 test	
steps	help	assessing	whether	information-oriented	web	
sites	are	accessible	for	users	with	disabilities.	

Cognitive	abilities	
The	 individual's	 capacity	 to	 think,	 reason,	 and	 solve	
problems.	Cognitive	ability	is	measured	through	tests	of	
intelligence	and	cognitive	skills.		

Cognitive	impairment	

When	a	person	has	trouble	remembering,	learning	new	
things,	 concentrating,	 or	 making	 decisions	 that	 affect	
their	 everyday	 life.	 Cognitive	 impairment	 ranges	 from	
mild	to	severe.		

Comorbidity	
It	refers	to	more	than	one	disorder	or	diseases	that	exist	
alongside	a	primary	diagnosis.	The	additional	disorders	
can	be	of	psychological	or	purely	physiological	nature.		

Dementia	
It's	 an	 overall	 term	 that	 describes	 a	 wide	 range	 of	
symptoms	associated	with	a	decline	in	memory	or	other	
skills	 severe	 enough	 to	 reduce	 a	 person's	 ability	 to	
perform	everyday	activities.		

Design	

Realization	of	a	concept	or	idea	into	a	configuration,	
drawing,	model,	mould,	pattern,	plan	or	specification	
(on	which	the	actual	or	commercial	production	of	an	
item	is	based)	and	which	helps	achieve	the	item's	
designated	objective.	

Digital	skills	

The	set	of	skills	and	capabilities	needed	to	fully	interact	
with	digital	devices	and	contents.	In	particular	they	are	
linked	to	the	capability	to	manage	information,	
communicate,	purchase	goods,	create,	identify	and	
solve	problems	via	digital	devices/solutions.	

Dyad	–	care	unit	 The	person	with	dementia	and	the	caregiver.	

EARL	 Evaluation	And	Report	Language	Overview	
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Functional	
requirements	

The	 list	 of	 functions	 requested	 to	 a	 technological	
solution.	

Gamification	
	
		

Gamification	 is	 the	 application	 of	 game	 elements	 and	
digital	game	design	techniques	to	non-game	problems,	
such	as	health	problems,	 social	 impact	 challenges	 and	
business.	

Health	Care	
Professionals		

Health	professionals	maintain	health	in	humans	through	
the	 application	 of	 the	 principles	 and	 procedures	 of	
evidence-based	 medicine	 and	 caring.	 (e.g.,	 Doctors,	
Psychologists,	Geriatricians,	Psychiatrists	Nurses)	

Informal	caregiver	
Any	relative,	partner,	friend	or	neighbour	who	provides	
a	 broad	 range	 of	 assistance	 to	 an	 older	 person	 or	 an	
adult	living	with	a	chronic	or	disabling	condition.			

Interface	 A	connection	between	a	person	and	a	computer	

	Mild	dementia	
A	stage	of	dementia	 including	 increased	 forgetfulness,	
slight	 difficulty	 in	 concentrating,	 decreased	 work	
performance.		

Moderate	dementia	
A	stage	of	dementia	including	difficulty	in	concentrating,	
in	 remembering	 recent	 events,	 in	 managing	 finances,	
traveling	alone	to	new	locations,	or	completing	complex	
tasks	efficiently	or	accurately.		

Non-Functional	
requirements	

The	 list	 of	 required	 aspects	 of	 a	 given	 technological	
solutions	such	as	shape,	dimension,	colour,	usability	and	
accessibility	elements.	

Person	Living	with	
Dementia	(PLWD)	

A	65+	year	old	individual,	 living	with	mild	to	moderate	
dementia,	who	is	receiving	professional	services	from	a	
qualified	 medical	 or	 allied	 health	 practitioner	 to	
maintain,	 improve	 or	 protect	 their	 health	 or	 reduce	
illness,	disability	or	pain.	

Platform	

A	"platform"	 is	a	system	that	can	be	programmed	and	
customized	by	developers	in	close	cooperation	with	final	
users;	 it	 can	 provide	 set	 of	 services	 and	 contents,	
tailored	to	users’	requirements.	

Professional	caregiver	
A	care	provider	associated	with	a	formal	service	system	
(health	system	or	welfare	system),	either	as	paid	worker	
or	as	volunteer.	

Social	Care	
Professionals		

Professionals	intended	to	advance	the	social	conditions	
of	a	community,	and	especially	of	the	disadvantaged,	by	
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providing	 counselling,	 guidance,	 and	 assistance	 (care	
professionals,	social	assistants,	family	carers)	

Social	Network		

An	online	 service	 or	 site	 through	which	 people	 create	
and	maintain	interpersonal	relationships.	They	are	used	
to	 share	 personal	 information,	 or	 to	 interact	 with	
specific	communities.	

SMIL	 The	 Synchronized	 Multimedia	 Integration	 Language	
(SMIL,	pronounced	"smile")	

Socialization	
A	continuing	process	whereby	an	 individual	acquires	a	
personal	 identity	 and	 learns	 the	 norms,	 values,	
behaviour,	 and	 social	 skills	 appropriate	 to	 his	 or	 her	
social	position.		

TAW3	 TAW	is	a	tool	for	the	analysis	of	Web	sites,	based	on	the	
W3C	-	Web	Content	Accessibility	Guidelines;	The	TAW3	
analysis	 engine	 is	 available	 as	 different	 tools,	 so	 the	
users	 can	 choose	 and	 use	 which	 better	 suits	 his/her	
needs.	

WCAG	 Web	Content	Accessibility	Guidelines	

W3C	 The	 World	 Wide	 Web	 Consortium	 (W3C)	 is	 an	
international	community	that	develops	open	standards	
to	ensure	the	long-term	growth	of	the	Web.	
W3C	operates	under	our	Code	of	Ethics	and	Professional	
Conduct.	

	

	

	 	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	62	of	64	

	

10.5 References	

[1] Abou-Zahra,	 S.,	 Squillance,	 M.	 (eds.).	 Evaluation	 and	 Report	 Language	 (EARL)	 1.0	
Schema.	World	Wide	Web	Consortium,	URL	http://www.w3.org/TR/EARL10/	(2011).	
[2] Astell,	A.,	Alm,	N.,	Gowans,	G.,	Ellis,	M.,	Dye,	R.,	&	Vaughan,	P.	(2009).	Involving	older	
people	with	dementia	and	their	carers	in	designing	computer	based	support	systems:	Some	
methodological	 considerations.	 Universal	 Access	 in	 the	 Information	 Society,	 8(1),	 49–58.	
http://doi.org/10.1007/s10209-008-0129-9	
[3] Aula,	A.	&	Kaki,	M.	(2005).	Less	is	more	in	web	search	interfaces	for	older	adults.	First	
Monday,	10(7).	Online	[available]:	http://www.firstmonday.org/issues/issue10_7/aula/	
[4] Benavidez,	C.,	Fuertes,	J.L.,	Gutierrez,	E.	and	Martinez,	L.	Semi-automatic	evaluation	
of	web	accessibility	with	HERA	2.0,	Lecture	Notes	in	Computer	Science,	Vol.	4061	(2006)	pp.	
199-206.	
[5] Branigan,	 C.	 (2003).	 New	 study	 reveals	 187	 key	 web	 design	 rules.	 eSchool	 News.	
Available	online:	http://www.eschoolnews.com/news/showStory.php?ArticleID=4772	
[6] Brewer,	 J.	 (Ed.).	 (2005).	 How	people	with	 disabilities	 use	 the	web:	Working	 group	
internal	draft,	5	May	2005.	W3C.	Available	online:	http://www.w3.org/WAI/EO/Drafts/PWD-
Use-Web/	
[7] Casey,	C.	 (1999).	Accessibility	 in	the	virtual	 library:	Creating	equal	opportunity	web	
sites.	Information	Technology	and	Libraries,	18	(1).	22.25.	
[8] Chalkia,	E.,	Bekiaris,	E.	A	Harmonised	Methodology	for	the	Components	of	Software	
Applications	 Accessibility	 and	 its	 Evaluation,	 Universal	 Access	 in	 Human-Computer	
Interaction.	 Design	 for	 All	 and	 eInclusion,	 Lecture	 Notes	 in	 Computer	 Science,	 2011,	 Doi:	
10.1007/978-3-642-21672-5_22.	
[9] CTIC	Foundation.	TAW	3.	http://tawdis.net/index.html?lang=en	(2011).	
[10] Czaja,	S.J.,	Charness,	N.,	Fisk,	A.D.,	Hertzog,	C.,	Nair,	S.N.,	Rogers,	W.A.,	&	Sharit,	 J.	
(2006).	Factors	Predicting	the	Use	of	Technology:	Findings	from	the	Center	for	Research	and	
Education	on	Aging	and	Technology	Enhancement	 (CREATE).	Psychology	and	Aging,	 	21(2),	
333-352.	
[11] Deque	Systems.	Worldspace	FireEyes.	http://www.deque.com/products/worldspace-
fireeyes	(2011).		
[12] EasyToRead	 –	 European	 Standards	 for	 making	 information	 easy	 to	 read	 and	 to	
understand	–	www.easy-to-read.eu	
[13] European	 Information	 Society,	 Activities,	 e-Inclusion,	 Accessibility-Opening	 up	 the	
Information	 Society,	
http://ec.europa.eu/information_society/activities/einclusion/policy/accessibility/index_en.
htm	(2009).	
[14] European	Information	Society,	Activities,	e-Inclusion,	Communication	European	i2010	
initiative	 on	 e-Inclusion	 -	 to	 be	 part	 of	 the	 information	 society,	
http://ec.europa.eu/information_society/activities/einclusion/policy/i2010_initiative/index_
en.htm	(2010).	
[15] Foxability	 -	 Accessibility	 Analyzing	 Extension	 for	 Firefox.	
http://foxability.sourceforge.net/.	
[16] Gajos,	 K.	 Z.,	 Weld,	 D.	 S.,	 &	 Wobbrock,	 J.	 O.	 (2010).	 Automatically	 generating	
personalized	user	interfaces	with	Supple.	Artificial	Intelligence	174,	12-13.	910-950.	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	63	of	64	

	

[17] Gay,	G.,	Qi	Li,	C.	AChecker:	open,	interactive,	customizable,	web	accessibility	checking.	
In	 Proceedings	 of	 the	 International	 Cross-Disciplinary	 Conference	 on	 Web	 Accessibility	
(W4A2010),	Raleigh,	USA,	April	2010,	DOI=	http://dx.doi.org/10.1145/1805986.1806019.	
[18] Hudson,	 R.,	Weakley,	 R.	&	 Firminger,	 P.	 (2005).	 An	 accessibility	 frontier:	 Cognitive	
disabilities	and	learning	difficulties.	Webusability	–	Accessibility	and	Usability	Services.	Online	
[available]:	http://www.usability.com.au/resources/cognitive.php	
[19] Jiwnani,	K.	(2001).	Designing	for	users	with	cognitive	disabilities.	Universal	Usability	in	
Practice.	[online]	Available:	http://www.otal.umd.edu/uupractice/cognition/	
[20] José	L.	Fuertes,	Ricardo	González,	Emmanuelle	Gutiérrez,	and	Loïc	Martínez.	Hera-ffx:	
a	firefox	add-on	for	semi-automatic	web	accessibility	evaluation.	In	W4A	’09:	Proceedings	of	
the	2009	International	Cross-Disciplinary	Conference	on	Web	Accessibililty	(W4A),	pages	26–
34,	New	York,	NY,	USA,	2009.	ACM.	
[21] Kaklanis,	N.,	Moschonas,	P.,	Moustakas,	K.,	Tzovaras,	D.,	2012.	“Virtual	User	Models	
for	the	elderly	and	disabled	for	automatic	simulated	accessibility	and	ergonomy	evaluation	of	
designs”,	Universal	Access	 in	 the	 Information	Society,	Special	 Issue:	Accessibility	aspects	 in	
UIDLs,	Springer		
[22] Loureiro,	B.,	&	Rodrigues,	R.	(2011).	Multi-touch	as	a	Natural	User	Interface	for	elders:	
A	survey.	6th	Iberian	Conference	on	Information	Systems	and	Technologies	(CISTI	2011),	1–6.	
[23] Melenhorst,	A.	S.,	Rogers,	W.	A.,	&	Caylor,	E.	C.	 (2001).	The	use	of	communication	
tech-	nologies	by	older	adults:	Exploring	the	benefits	from	the	user's	perspective.	Proceedings	
of	 the	 Human	 Factors	 and	 Ergonomics	 Society	 46th	 Annual	 Meeting.	 Santa	 Monica,	 CA:	
Human	Factors	and	Ergonomics	Society.		
[24] Mynatt,	 E.D.,	 Adler,	 A.,	 Ito,	 M.,	 Linde,	 C.,	 &	 O'Day,	 V.L	 (1999).	 The	 network	
communities	 of	 SeniorNet.	 Proceedings	 of	 the	 6th	 European	 Conference	 on	 Computer	
Supported	Cooperative	Work	(ECSCW	99),	219-238.	
[25] Mynatt,	E.	D.,	&	Rogers,	W.	a.	(2001).	Developing	technology	to	support	the	functional	
independence	 of	 older	 adults.	 Ageing	 International,	 27(1),	 24–41.	
http://doi.org/10.1007/s12126-001-1014-5	
[26] Newell	 A.	 and	 Gregor	 P.	 User-Sensitive	 Inclusive	 Design.	 In:	 Proceedings	 of	 ACM	
Conference	on	Universal	Usability	(CUU	2000)	Arlington	VA.	New	York:	ACM	Press,	2000.	
[27] Newell	A.F.	&	Gregor	P.	User	Sensitive	Inclusive	Design	–	in	search	of	a	new	paradigm,	
Proc	A.C.M.	Conference	on	Universal	Usability,	Washington,	DC	Nov.	2000,	pp39-44.	
[28] Nielsen,	 J.	 (2005).	 Lower-literacy	 users.	 Alertbox.	 [online]	 Available:	
http://www.useit.com/alertbox/20050314.html	
[29] Oikonomou,	 T.,	 Kaklanis,	 N.,	 Votis,	 K.,	 Tzovaras.,	 D.	 An	 accessibility	 assessment	
framework	for	improving	designers	experience	in	web	applications.	In	Proceedings	of	the	6th	
international	conference	on	Universal	access	 in	human-computer	 interaction:	design	for	all	
and	eInclusion	-	Volume	Part	I	(UAHCI'11),	Constantine	Stephanidis	(Ed.),	Vol.	Part	I.	Springer-
Verlag,	Berlin,	Heidelberg,	(2011)	258-266.		
[30] Page,	 T.	 (2014).	 Touchscreen	 mobile	 devices	 and	 older	 adults:	 a	 usability	 study.	
International	 Journal	 of	 Human	 Factors	 and	 Ergonomics,	 3(1),	 65–85.	
http://doi.org/10.1504/IJHFE.2014.062550	
[31] Phiriyapokanon,	T.	(2011).	Is	a	big	button	interface	enough	for	elderly	users?	Towards	
User	 Interface	 Guidelines	 for	 Elderly	 Users	 (Masters	 thesis).	 Retrieved	 from	
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Is+a+big+button+interface
+enough+for+elderly+users+?#0\nhttp://scholar.google.com/scholar?hl=en&btnG=Search&
q=intitle:Is+a+big+button+interface+enough+for+elderly+users#0	



	 		
D1.1	Accessibility	Report	
	CAREGIVERSPRO-MMD	 	

	

D1.1	Accessibility	Report:	Page	64	of	64	

	

[32] Richards,	J.T.,	Hanson,	V.L.(2004).	Web	accessibility:	A	broader	view.	IBM	Accessibility	
Center.	Online	[available]:	http://www-306.ibm.com/able/news/broader_view.html	
[33] Richardson,	 S.,	 Poulson,	 D.,	 Sdogati,	 C.,	 Cesaroni,	 F.,	 Heim,	 J.	 (1996).	 USERfit	 –	 A	
practical	 handbook	 on	 user-centred	 design	 for	 Assistive	 Technology.	 HUSAT	 Research	
Institute,	UK.	
[34] Ringbauer,	 B.,	 Peissner,	 M.,	 &	 Gemou,	 M.	 (2007).	 From	 “design	 for	 all”	 towards	
“design	for	one”–	A	modular	user	interface	approach.	In:	C.	Stephanidis	(Ed.):	Universal	Access	
in	HCI,	Part	I,	HCII	2007,	LNCS	4554,	Berlin:	Springer-Verlag,	517–526.		
[35] Rogers,	W.	A.,	Cabrera,	E.	F.,	Walker,	N.,	Gilbert,	D.	K.,	&	Fisk,	A.	D.	(1996).	A	survey	of	
automatic	teller	machine	usage	across	the	adult	lifespan.	Human	Factors,	38,	156-166.	
[36] Rowland,	 C.	 (2004).	 Cognitive	 disabilities	 part	 2:	 Conceptualizing	 design	
considerations.	 Webaim	 –	 Accessibility	 in	 Mind.	 [online]	 Available:	
http://webaim.org/articles/cognitive/conceptualize/	
[37] Savidis,	 A.	 &	 Stephanidis,	 C.	 (2004).	 Unified	 user	 interface	 design:	 Designing	
universally	accessible	interactions.	Int.	J.	Interacting	w.	Comp.	16,	2,	243–270.		
[38] Savitch,	N.,	&	Zaphiris,	P.	(2005).	An	investigation	into	the	accessibility	of	web-based	
information	 for	 people	with	 dementia.	11th	 International	 Conference	 on	 HumanComputer	
Interaction,	(McIntosh	1999),	1–10.	
[39] SEDL	 (2003a).	 Making	 materials	 useful	 for	 people	 with	 cognitive	 disabilities.	
Southwest	Educational	Development	Laboratory	(SEDL)	Research	Exchange	Newsletter,	8(3).	
Online	[available]:	http://www.ncddr.org/du/researchexchange/v08n03/2_materials.html	
[40] Serra,	M.	&	Muzio,	 J.	 (2002).	The	 IT	support	 for	acquired	brain	 injury	patients:	The	
design	 and	 evaluation	 of	 a	 new	 software	 package.	 Proceedings	 of	 the	 35th	 Hawaii	
International	Conference	on	Systems	Sciences	–	2002.	
[41] Slatin,	J.M.	&	Rush,	S.	(2003).	Maximum	Accessibility.	Boston,	MA:	Pearson	Education	
Inc.	
[42] Total	Validator.	http://totalvalidator.com/	(2011).	
[43] UN,	 “Convention	&	Optional	 Protocol	 Signatories	&	 Ratification”,	 Available	 online:	
http://www.un.org/disabilities/countries.asp?navid=17&pid=166.		
[44] Upton,	 D.,	 Upton,	 P.,	 Jones,	 T.,	 Jutla,	 K.,	 &	 Brooker,	 D.	 (2012).	 From	 Strategy	 to	
Practice :	Improving	Dementia	Care	–	Touchscreen	Technology.	Lecture	notes.	Retrieved	from	
http://memoryappsfordementia.org.uk/wp-content/uploads/Touchscreen-Evaluation-From-
Strategy-to-Practice-2012-1.pdf	
[45] Vigo,	 M.,	 Kobsa,	 A.,	 Arrue,	 M.	 and	 Abascal,	 J.	 User-tailored	 Web	 Accessibility	
Evaluations.	 In	HT	 ’07:	Proceedings	of	 the	18th	 conference	on	Hypertext	 and	hypermedia,	
pages	95–104,	New	York,	NY,	USA,	2007.	ACM.	
[46] W3C	 Cognitive	 Accessibility	 User	 Research,	 Available	 online:	
https://www.w3.org/TR/coga-user-research/	
[47] WAVE	-	Web	Accessibility	Evaluation	Tool.	http://wave.webaim.org/toolbar/.	
[48] Web	 Content	 Accessibility	 Guidelines	 (WCAG)	 2.0,	 Available	 online:	
https://www.w3.org/TR/WCAG20/	
[49] Wobbrock,	 J.	O.,	Kane,	S.	K.,	Gajos,	K.	Z.,	Harada,	S.,	&	Froehlich,	 J.	 (2011).	Ability-
based	design:	Concept,	principles	and	examples.	ACM	Transactions	on	Accessible	Computing,	
Vol.	3,	No.	3,	Article	9.		
[50] Zhang,	B.,	Rau,	P.-L.	P.,	&	Salvendy,	G.	(2009).	Design	and	evaluation	of	smart	home	
user	 interface:	 effects	 of	 age,	 tasks	 and	 intelligence	 level.	 Behaviour	 &	 Information	
Technology,	28(3),	239–249.	http://doi.org/10.1080/01449290701573978	


