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Abstract	
	
Background:	Several	studies	suggest	a	high	prevalence	of	symptoms	of	depression	and	anxiety	after	stroke.	However,	the	prevalence	
and	severity	of	this	symptomatology	may	vary	according	to	the	period	after	a	stroke	in	which	the	patient	is	assessed.		
Goals:	This	study	aims	to	compare	the	depressive	and	anxious	symptoms	of	a	population	of	patients	who	suffered	from	ischemic	stroke	
and	who	are	in	different	evolution	periods	after	stroke.	
Methods:	This	is	an	observational	cross-sectional	study.	Participants	were	all	individuals	with	ischemic	stroke,	without	previous	history	
of	psychiatric	disease	nor	pathologies	involving	Central	Nervous	System	compromise	or	cognitive	deficits,	recruited	from	hospitals	or	
from	support	units	of	the	Rede	Regional	de	Cuidados	Continuados	Integrados	of	the	Região	Autónoma	da	Madeira,	Portugal.	Partici-
pants	were	divided	into	four	groups	according	to	the	post-	stroke	evolution	period:	short	duration	(0	to	3	months	after	the	stroke),	
medium	duration	(4	to	12	months),	chronic	period	I	(13	to	24	months)	and	chronic	period	II	(more	than	24	months	after	the	stroke).	
Data	were	collected	by	a	psychologist,	with	the	Beck	Depression	Inventory	(BDI-II)	and	the	State-Trait	Anxiety	Inventory,	Form	Y	(STAI-
Y),	in	individual	self-report	sessions.		
Results:	The	study	included	42	patients	with	ischemic	stroke,	52.4%	males,	aged	55-88	years.	The	different	post-stroke	evolution	period	
groups	do	not	differ	in	age,	sex,	level	of	education,	hemispheric	location	of	the	lesion	or	cognitive	functioning.	The	results	showed	that	
the	prevalence	of	depression	 is	higher	 in	the	chronic	group	II;	regarding	the	prevalence	of	anxiety,	no	significant	differences	were	
found	between	the	four	groups.	As	for	the	severity	of	symptoms	of	depression,	it	is	also	significantly	higher	in	the	chronic	group	II.	
With	regard	to	anxiety,	trait	and	state	anxiety	levels	are	higher	in	the	medium	duration	group	compared	to	participants	in	the	short	
duration	period.	It	was	also	observed	higher	levels	of	state	anxiety	in	the	medium	duration	group	compared	to	the	chronic	group	I.		
Discussion:	These	results	suggest	the	need	to	identify	early	emotional	changes	inherent	to	this	population.	These	changes	can	have	a	
major	 impact	on	the	assessment,	 follow-up	and	neuropsychological	 rehabilitation	of	patients,	so	that	their	early	 identification	will	
allow	a	more	adequate	intervention.		
	
Keywords:	Ischemic	stroke;	Depression;	Anxiety;	Emotional	changes.	
	
	

Introduction	
	
Stroke	is	the	most	frequent	neurological	pathology	in	
the	elderly	and	the	main	cause	of	disability	in	this	pop-
ulation	 (Kelly-Hayes	 et	 al.,	 2003).	 In	 2014,	 19	 797	
Portuguese	individuals	suffered	from	ischemic	stroke,	
of	which	2	286	resulted	in	death,	with	cerebrovascular	

disease	having	the	highest	average	days	of	hospitali-
zation	(248	507	days	in	2014),	with	high	costs	for	the	
National	Health	Service	(Ferreira	et	al.,	2016).		
	
This	 disease	 can	be	 classified	 as	 hemorrhagic	 stroke	
and	 ischemic	 stroke,	 the	 latter	 being	 the	 most		
common,	 accounting	 for	 85%	of	 cases	 (Organization	
for	Economic	Co-operation	and	Development,	OECD,	
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2015).	It	is	a	multifactorial	disorder	with	a	diverse	syn-
dromic	condition,	confirming	structural	and	functional	
changes	 in	 the	brain	 (Sila	&	 Schoenberg,	 2011).	 The	
changes	 caused	 by	 ischemic	 lesions	 may	 affect	 the	
neuronal	mechanisms,	namely	the	fronto-subcortical	
circuits,	basal	ganglia	and	limbic	system,	causing	sero-
tonergic	and	monoaminergic	hyporegulation	 (Carod-
Artal,	 2006;	 Dieguez,	 Staub,	 Bruggimann,	 &	 Bo-
gousslavsky,	 2004)	 associated	 with	 most	
neuropsychiatric	 disorders,	 such	 as	 depression	 and	
anxiety.	
	
Besides	emotional	disorders,	stroke	can	be	associated	
with	multiple	cognitive	and	physical	deficits	that	often	
arise	 as	 an	 obstacle	 to	 neuropsychological	 interven-
tion.	Although	physical	changes	are	more	noticeable,	
emotional	changes	can	lead	to	changes	in	patient's	be-
havior	and	thinking	(Chun,	Whiteley,	Carson,	Dennis,	
&	Mead,	2015;	Kim,	2016),	reducing	their	motivation	
to	engage	in	recovery	and	making	the	course	of	illness	
more	unfavorable	for	both	caregivers	and	patients.	In	
this	context,	 it	 is	 important	to	understand	and	study	
the	evolution	of	these	emotional	changes	in	order	to	
improve	patient	intervention,	to	facilitate	the	work	of	
the	 multidisciplinary	 team	 and	 to	 reduce	 caregiver	
burden.	
	
According	to	Zawadzka	and	Domańska	(2014)	and	to	
Kim	(2016),	the	most	frequent	emotional	changes	af-
ter	stroke	include	depression.	In	this	line	of	thought,	
Hackett	and	Pickles	(2014)	demonstrated	that	during	
the	first-year	after	stroke,	between	31	and	33%	of	pa-
tients	had	depression,	and	between	the	first	and	fifth	
year	after	stroke,	the	proportion	of	patients	with	de-
pression	was	25%.	These	authors	consider	depression	
as	 the	most	prevalent	neuropsychiatric	complication	
during	the	first	year	after	stroke,	being	associated	with	
the	severity	of	the	clinical	condition.	
	
Other	authors	have	analyzed	these	symptoms	in	ear-
lier	 stages	 of	 evolution	 and	 found	 that	 in	 the	 first	
month	after	stroke	there	is	a	strong	probability	of	pro-
gression	of	symptoms	of	depression	(see,	for	example,	
Barker-Collo,	 2007;	 Berg,	 Palomaki,	 Lehtihalmes,	
Lonnqvist,	 Kaste,	 2003;	Donnellan,	Hickey,	Hevey,	&	
O'Neill,	2010;	Morrison,	Pollard,	Johnston,	&	MacWal-
ter,	 2005)	with	 a	 prevalence	 ranging	 from	 21.6%	 to	

49.5%.	 For	 example,	 Terroni,	 Mattos,	 Sobreiro,	
Guajardo,	 and	 Fráguas	 (2009)	 studied	 126	 patients	
during	 the	 first	 three	 weeks	 after	 stroke	 and	 found	
that	 40%	 developed	mild	 depressive	 symptoms	 and	
12%	moderate	to	severe	symptomatology	of	depres-
sion.	
	
After	the	first	month,	it	has	been	found	a	decrease	in	
symptomatology	of	depression	that	continues	until	12	
months	(Kim,	2016;	Morrison	et	al.,	2005;	Nunes,	Pe-
reira,	 &	 Silva,	 2005;	 Robinson	&	 Spalletta,	 2010).	 In	
contrast,	Nys	et	al.	(2006)	found	an	increase	in	preva-
lence	 in	 the	 medium	 duration	 period,	 specifically,	
between	6	and	10	months.	According	to	Donnellan	et	
al.	(2010),	Hayee,	Akhtar,	Haque,	and	Rabbani	(2001),	
and	Kotila,	Numminen,	Waltimo,	and	Kaste	(1999),	no	
decrease	 or	 increase	 in	 symptomatology	 of	 depres-
sion	was	found	in	this	period.	
	
The	studies	comparing	 the	prevalence	of	depression	
after	12	months	(chronic	period)	are	scarcer.	Recently,	
Zawadzka	 and	 Domańska	 (2014)	 have	 shown	 that	
there	is	a	decrease	in	symptomatology	of	depression	
after	the	first	year;	however,	it	may	increase	again	af-
ter	two	or	three	years.	On	the	other	hand,	Liman	et	al.	
(2012)	found	similar	prevalence	of	depression	for	the	
chronic	 period	 (after	 three	 and	 five	 years:	 10.0	 and	
9.6%	 respectively)	 and	 for	 the	medium	duration	pe-
riod	(at	12	months:	11.4%).	
	
Studies	 about	 the	 prevalence	 of	 depression	 after	
stroke	do	not	seem	to	be	entirely	consistent.	Accord-
ing	 to	 Hackett,	 Yapa,	 Parag,	 and	 Anderson	 (2005),	
these	 inconsistencies	 can	 be	 attributed	 to	 different	
methodologies	used	in	the	studies.	For	example,	there	
are	many	factors	that	can	contribute	to	the	variability	
of	 the	 results,	 such	 as:	 how	 the	 depression	 is	 diag-
nosed,	 the	 origin	 of	 the	 studied	 population	 (e.g.,	
hospital,	 community,	 outpatient	 and	 rehabilitation	
centers),	 the	 heterogeneity	 of	 the	 selected	 samples	
(e.g.,	 sample	 size,	 inclusion	 and	 exclusion	 criteria),	
elapsed	time	after	stroke	in	which	the	patients	were	
evaluated,	and	the	assessment	instruments	that	have	
been	used.	Also,	the	presence	of	anosognosia,	apathy	
or	 emotional	 lability	 may	 interfere	 with	 the	 assess-
ment	of	depression	after	 stroke,	 contributing	 to	 the	
discrepancy	of	the	results.	It	is	important	to	note	that	
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some	studies	do	not	consider	the	existence	of	psychi-
atric	disorders	prior	to	stroke,	namely	depression.	If	a	
previous	depression	condition	occurs,	stroke	can	ag-
gravate	 the	 symptoms	 or	 prolong	 the	 pre-existing	
depression	 state.	 However,	 the	 period	 after	 stroke	
seems	to	be	the	variable	that	more	variability	seems	
to	introduce	in	the	results,	because	we	can	find	differ-
ent	prevalence	figures	of	depression	if	the	patient	is	in	
the	short	duration	period	(0	to	3	months),	in	the	me-
dium	 duration	 period	 (4	 to	 12	 months)	 and	 in	 the	
chronic	(more	than	12	months)	period	after	stroke.		
	
With	regard	to	anxiety	after	stroke,	this	is	considered	
a	very	common	disorder,	with	a	great	 impact	 in	 this	
population	 and	 yet,	 little	 studied	 (Campbell	 et	 al.,	
2013;	Kim,	2016;	 Tang,	 Lau,	Mok,	Ungvari,	&	Wong,	
2013).	From	the	perspective	of	Chun	et	al.	(2015),	the	
fact	that	anxiety	is	most	of	the	time	underdiagnosed	
(e.g.,	anxious	symptoms	may	be	confused	with	stroke	
symptoms	 leading	 to	misdiagnosis)	 could	 be	 part	 of	
the	explanation	for	the	few	studies	that	address	this	
emotional	 disturbance	 in	 the	 context	 of	 ischemic	
stroke.	Also,	 sleep	disturbances	or	 fatigue,	 that	may	
be	 part	 of	 an	 anxiety	 disorder,	 are	 often	 underesti-
mated	because	they	may	be	confused	as	sequelae	of	
stroke	itself.	
	
In	a	 literature	 review	 involving	39	studies	and	4	706	
patients,	Campbell	et	al.	(2013)	found	that	the	preva-
lence	of	anxiety	after	stroke	ranged	from	18%	(when	
assessed	through	clinical	interview)	to	25%	(when	as-
sessed	 through	assessment	 scales).	As	 in	depression	
after	stroke,	the	authors	observed	that	anxiety	has	dif-
ferent	 after-stroke	 prevalence	 rates,	 according	 to	
patient’s	period	after	stroke:	20%	in	the	first	month,	
23%	in	1-5	months	after	stroke,	and	24%	in	six	months	
after	 stroke.	 In	 contrast,	 studies	 by	 Morrison	 et	 al.	
(2005)	and	Astrom	(1996),	did	not	observe	changes	of	
anxiety	 levels	 over	 the	 three	 years	 after	 stroke.	 Alt-
hough	De	Wit	 et	 al.	 (2008)	 noted	 a	 decrease	 in	 the	
intensity	of	symptomatology	of	anxiety	between	the	
fourth	and	the	sixth	month,	they	have	verified	that	the	
prevalence	between	the	first	and	the	sixth	month	was	
similar	(22	and	25%).	Donnellan	et	al.	(2010)	observed	
similar	values	in	terms	of	anxiety	prevalence	between	
the	 first	month	 (35%)	 and	 the	 end	 of	 the	 first	 year	

(34%).	 Concerning	 to	 the	 chronic	 period	 (more	 than	
one	year	after	stroke),	Morrison	et	al.	(2005)	found	no	
differences	 in	 anxiety	 levels	 between	 the	 first	 and	
third	year	after	stroke.	However,	the	scarcity	of	stud-
ies	about	the	prevalence	of	anxiety	after	stroke	does	
not	allow	us	to	state	with	certainty	if	the	prevalence	is	
different	when	the	patient	is	in	the	short,	medium	or	
chronic	duration	period	after	stroke.	
	
Overall,	although	studies	are	consistent	with	the	pres-
ence	 or	 absence	 of	 depression	 and	 anxiety	 in	 the	
period	after	stroke,	the	prevalence	rates	and	severity	
of	symptoms	of	depression	and	anxiety	presented	in	
the	different	studies	are	not	entirely	consistent.	It	can	
therefore	be	affirmed	that	the	evolution	of	symptoms	
of	depression	and	anxiety	after	stroke	are	not	clear.	
	
Considering	 that	 studies	 in	 this	 area	 do	 not	 present	
consistent	results,	we	have	sought	to	characterize	the	
prevalence	of	depression	and	anxiety,	as	well	as	 the	
severity	of	symptoms	of	depression	and	anxiety,	in	a	
multicenter	 sample	 of	 patients	with	 different	 evolu-
tion	periods	after	ischemic	stroke.	
	

	
Methods	
This	study	follows	a	cross-sectional	observational	de-
sign,	comparing	four	different	groups	of	patients,	with	
data	 collected	 through	 face-to-face	 administered	
questionnaires.			
	
Participants	and	sampling	
Participants	in	this	study	were	individuals	with	clinical	
diagnosis	of	ischemic	stroke,	all	hospitalized	or	institu-
tionalized	 in	 support	 units	 of	 the	 Rede	 Regional	 de	
Cuidados	 Continuados	 Integrados	 (RRCCI)	 of	 the	
Região	Autónoma	da	Madeira	(RAM),	Portugal.	Partic-
ipants	were	divided	 into	 four	groups	 regarding	 their	
period	of	ischemic	after	stroke	evolution:	short	dura-
tion	 (0-3	months),	 medium	 duration	 (4-12	months),	
chronic	period	I	(13-24	months)	and	chronic	period	II	
(>	24	months).	We	considered	the	following	inclusion	
criteria:	 (1)	 clinical	 diagnosis	 of	 ischemic	 stroke;		
(2)	 cognitive	 profile	 sufficiently	 functional	 to	 under-
stand	 and	 answer	 the	 formulated	 questions;	 and		
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(3)	inpatients	and/or	institutionalized	participants.	Re-
garding	 exclusion	 criteria:	 (1)	 previous	 history	 of	
psychiatric	 disease,	 including	 depression	 (assessed	
retrospectively	through	questionnaire	and	clinical	rec-
ords);	(2)	prior	history	of	pathologies	involving	central	
nervous	system	(CNS)	in	addition	to	stroke;	(3)	hemor-
rhagic	nature	 stroke;	 and	 (4)	patients	with	 cognitive	
deficits	following	stroke,	evaluated	through	Mini	Men-
tal	State	Examination	(MMSE,	Guerreiro	et	al.,	1994).	
	
Instruments	
The	 Beck	 Depression	 Inventory	 (BDI-II)	 was	 used	 to	
characterize	symptoms	of	depression,	and	the	State-
Trait	 Anxiety	 Inventory,	 Form	 Y	 (STAI-Y)	 to	 evaluate	
symptoms	of	anxiety.	
	
BDI-II	(Beck,	Steer,	&	Brown,	1996;	Portuguese	version	
of	Campos	&	Gonçalves,	2011)	is	a	self-report	instru-
ment	 which	 allows	 to	 evaluate	 the	 occurrence	 and	
severity	of	symptoms	of	depression.	It	consists	of	21	
items	answered	through	a	Likert-type	scale	of	0	to	3	
points.	 The	 overall	 value	 of	 the	 scale	 is	 obtained	
through	the	sum	of	the	scores,	varying	between	0	and	
63	 points	 (Campos	 &	 Gonçalves,	 2011).	 The	 cutoff	
points,	 recommended	 by	 the	 authors	 of	 the	 Portu-
guese	version,	are:	0-13	=	no	depression	or	minimal	
depression;	14-19	=	mild	depression;	20-28	=	moder-
ate	 depression;	 and	 29-63	 =	 severe	 depression	
(Campos	&	Gonçalves,	2011).	
	
STAI-Y	 (Spielberger,	 Gorsuch,	 Lushene,	 Vagg,	 &	 Ja-
cobs,	 1983,	 Portuguese	 version	 of	 Silva,	 2003)	 is	
divided	 into	two	sections,	each	one	composed	of	20	
items.	The	first	section	(STAI-Y1)	evaluates	the	state-
anxiety,	that	is,	the	transient	emotional	state	charac-
terized	by	consciously	perceived	subjective	feelings	of	
tension,	nervousness	and	worry	(Silva	&	Spielberger,	
2011).	The	second	section	(STAI-Y2)	evaluates	anxiety-
trait,	 that	 is,	 the	 relatively	 stable	anxious	propensity	
that	characterizes	individuals	with	a	tendency	to	per-
ceive	 situations	 as	 threatening	 (Silva	 &	 Spielberger,	
2011).	Each	item	is	answered	by	a	Likert-type	scale	of	
1	to	4	points	and	the	total	 is	obtained	by	adding	the	
values	of	each	scale	(minimum	of	20	points	and	maxi-
mum	of	80	points).	The	cutoff	points	recommended	by	
the	authors,	also	used	in	the	Portuguese	population,	
are	 ≥	 47	 to	 define	 a	 high	 level	 of	 anxiety-state		

and	≥	42	to	define	a	high	level	of	anxiety-trait	(Silva,	
2003;	Spielberger	et	al.,	1983).	
	
Procedures	
The	data	collection	was	carried	out	between	July	and	
August	2015,	in	the	hospitals	and	health	units	of	the	
RRCCI.	Participants	were	identified	by	the	responsible	
clinical	directors	of	the	health	units,	that	signaled	a	to-
tal	 of	 59	 participants	 with	 ischemic	 stroke	 (census	
approach).	On	basis	of	clinical	records,	five	of	the	se-
lected	patients	did	not	fulfill	the	inclusion	criteria	(lack	
of	 functional	 cognitive	 profile)	 and	were,	 therefore,	
excluded.	
	
A	 psychologist	 with	 training	 in	 neuropsychology	 ad-
ministered	 the	 MMSE.	 Three	 participants	 were	
excluded	from	the	sample	on	bases	of	MMSE	(due	to	
answers	suggesting	cognitive	deficits).	After	MMSE,	a	
sociodemographic	and	clinical	questionnaire	was	ad-
ministered	and	nine	more	participants	were	excluded	
due	 to	 previous	 depression	 history.	 Eligible	 partici-
pants	completed	the	instruments	to	assess	depression	
and	anxiety	in	an	individual	face-to-face	session.	
	
The	data	was	analyzed	with	 IBM	SPSS	Statistics	pro-
gram	 (version	 24.0).	 The	 prevalence	 and	 severity	 of	
depression	and	anxiety	were	calculated	for	the	entire	
sample	and	stratified	per	group	of	participants	(groups	
defined	by	time	elapsed	following	stroke).	To	compare	
symptoms	of	depression	and	anxiety	between	groups,	
we	performed	an	ANOVA,	with	the	period	after	stroke	
considered	as	a	 factor	and	scores	on	 the	depression	
and	anxiety	scales	as	dependent	variables.	
	
Ethical	issues	
The	study	was	approved	by	the	Ethics	Committee	of	
the	 Health	 Service	 of	 the	 Região	 Autónoma	 da	Ma-
deira,	 E.P.E.	 and	 by	 the	 RRCCI	 Ethics	 Committee.	
Participants	 signed	 an	 informed	 consent	 document	
prior	to	data	collection.	
	
	

Results	
	
Forty-two	of	 the	 initial	59	 individuals	 identified	with	
clinical	diagnosis	of	ischemic	stroke	participated	in	this	
study:	15	(35.7%)	belong	to	the	short	duration	period	



Fernandes	et	al.	
____________________________________________________________________________________________________________	
	
	

	
www.psyprjournal.com	
PPRJ.	Vol	1.	Number	1.	August	2018	|	DOI:	https://doi.org/10.33525/pprj.v1i1.23	
	

page	63	

(0-3	months),	11	(26.2%)	to	the	medium	duration	pe-
riod	(4-12	months),	11	(26.2%)	to	the	chronic	period	I	
(13-24	months)	and	five	(11.9%)	to	the	chronic	period	
II	(>	24	months).	
	
In	 Table	 1	 we	 can	 observe	 participants’	 sociodemo-
graphic	 and	 clinical	 characteristics	 for	 each	 of	 the	

groups	under	study.	Slightly	more	than	half	of	the	par-
ticipants	were	male	(52.4%),	aged	55-88	(M	=	68.79,	
SD	=	10.49).	The	results	indicate	an	absence	of	associ-
ation	between	sex	and	period	after	stroke	(c2(3)	=	0.89,	
p	=	.889;	corrected	with	Monte	Carlo	simulation).	We	
also	 did	 not	 observe	 significant	 differences	 in	 the	
mean	age	of	each	group	(F(3.38)	=	1.68,	p	=	.187).

	 	
	

Table	1.	Participants’	sociodemographic	and	clinical	characteristics 

	 	 Duration	period	after	stroke	
	 	 Short		

period		
(0-3	months)	

Medium		
period	

(4-12	months)	

Chronic		
condition	I	

(13-24	months)	

Chronic		
condition	II	
(>24	months)	

Sex	(%)	
Male	 60.0	 45.5	 54.5	 40.0	
Female	 40.0	 54.5	 45.5	 60.0	

Age	(Mean	(SD))	 68.30	(11.4)	 71.20	(7.8)	 71.10	(10.4)	 59.80	(10.7)	

Level	of	education		
(completed)	(%)	

5th	grade	or	less	 93.3	 81.8	 81.8	 80.0	
6th	-	8th	grade	 0.0	 18.2	 9.1	 20.0	
9th	grade	or	more	 6.7	 0.0	 9.1	 0.0	

Marital	status	(%)	
Without	mate	 29.4	 52.9	 63.7	 33.3	
With	mate	 70.6	 47.1	 36.4	 66.7	

Social	support	(%)	
Family	 94.1	 88.2	 45.5	 0.0	
Institutional		 5.9	 11.8	 54.5	 100	

Stroke	location	(%)	

Left-Hemisphere	 40.0	 18.2	 27.3	 40.0	
Right-Hemisphere	 53.3	 72.7	 54.5	 60.0	
Bilateral	 0.0	 0.0	 18.2	 0.0	
Brain	stem	 0.0	 9.1	 0.0	 0.0	
Not	specified	 6.7	 0.0	 0.0	 0.0	

Stroke	frequency	(%)	
First	AVC	 80.0	 90.9	 81.8	 100	
Second	AVC	 13.3	 9.1	 9.1	 0.0	
More	than	2	AVCs	 6.7	 0.0	 9.1	 0.0	

MMSE	(Mean	(SD))	 25.30	(2.5)	 24.80	(1.6)	 25.00	(2.1)	 23.20	(0.4)	

ntotal = 42; nshort period = 15; nmedium period = 11; nchronic I = 11; nchronic II = 5 

	
Most	participants	have	between	0	and	4	years	of	for-
mal	 education	 (first	 cycle	 of	 primary	 education	 or	
less).	No	association	was	found	between	school	level	
and	time	after	stroke	(c2(3)	=	4.34,	p	=	.631,	corrected	
with	Monte	Carlo	simulation).	
	
Regarding	 social	 support	 of	 participants,	 little	 more	
than	 half	 of	 the	 participants	 (54.9%)	 had	 a	 partner,	
and	 there	 were	 no	 differences	 between	 groups											
(c2(3)	=	3.97,	p	=	.303).	The	provision	of	support,	in	case	
of	 need,	 is	 carried	 out	 mainly	 by	 a	 partner,	 family	
member	or	close	 friend	 (70.6%	of	 the	 total	 sample),	
existing	 differences	 between	 groups	 (c2(3)	 =	 24.83,								

p	<	 .001):	 in	the	medium	and	short	duration	groups,	
the	support	is	mainly	family-based,	whereas	in	chronic	
I	and	chronic	II	groups,	this	support	is	institutional.	
	
The	 data	 about	 the	 occurrence	 of	 stroke	 and	 hemi-
spheric	 location	of	 the	 lesion	 indicate	 that	 there	are	
no	differences	between	the	four	groups	regarding	the	
number	 of	 participants	with	 one,	 two	 or	more	 than	
two	strokes	(c2(6)	=	2.25,	p	=	.966,	corrected	with	the	
Monte	 Carlo	 simulation),	 nor	 regarding	 the	 hemi-
spherical	location	of	the	lesion	(c2(12)	=	11.88,	p	=	.485,	
corrected	with	Monte	Carlo	simulation)	(Table	1).	
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Table	1	also	shows	the	mean	MMSE	total	score	values	
obtained	 by	 participants.	 The	 results	 indicate	 that	
there	 are	 no	 significant	 differences	 between	 groups	
(F(3.38)	=	1.29,	p	=	.291).	
	
Table	 2	 indicates	 the	 prevalence	 of	 depression	 and	
anxiety	according	to	time	after	stroke.	From	the	81.0%	
of	participants	having	symptoms	of	depression,	38.1%	

had	 scores	above	28	which	 is	 an	 indicator	of	 severe	
depression,	 16.7%	of	 participants	 had	moderate	 de-
pression	and	26.2%	had	mild	depression.	The	results	
of	 the	chi-square	 test	 indicate	 that	 there	 is	a	 signifi-
cantly	 higher	 proportion	 of	 patients	 with	 severe	
depression	in	the	chronic	period	II	than	in	the	remain-
ing	 groups	 (c2(3)	 =	 11.01	p	 =	 .011,	with	Monte	Carlo	
simulation,	η	=	.51).	

	 	
	

Table	2. Total	Scores	of	BDI-II	and	Y-STAI,	and	prevalence	of	severe	depression,	high-state	and	high-trait	anxiety 

	 Duration	period	 Mean	 SD	 Prevalence	(%)	

Depression	
(BDI-II)	

Short	period	 17.47	 10.51	 20.0	
Medium	period	 25.54	 12.93	 45.5	
Chronic	I	(13-	24	months)	 23.73	 14.97	 27.3	
Chronic	II	(>24	months)	 44.00	 7.55	 100.0	
Total	 24.38	 14.27	 31.3	

State	Anxiety	
(STAI-Y1)	

Short	period	 39.47	 9.31	 40.0	
Medium	period	 57.45	 11.63	 63.6	
Chronic	I	(13-	24	months)	 48.82	 8.99	 72.7	
Chronic	II	(>24	months)	 57.00	 7.28	 100.0	
Total	 50.43	 10.98	 61.9	

Trait	Anxiety	
(STAI-Y2)	

Short	period	 39.47	 11.18	 53.3	
Medium	period	 55.09	 13.82	 81.8	
Chronic	I	(13-	24	months)	 48.82	 12.03	 90.9	
Chronic	II	(>24	months)	 58.20	 7.60	 100.0	
Total	 48.24	 13.53	 76.2	

ntotal	=	42;	nshort	period	=	15;	nmedium	period	=	11;	nchronic	I	=	11;	nchronic	II	=	5.		
a	Cutoff	points	for	prevalence	calculation:	severe	depression	(≥	29),	high	state	anxiety	(≥	47),	high	trait	anxiety	(≥	42)	
	
	
The	 ANOVA	 results	 showed	 that	 the	 period	 after	
stroke	is	associated	with	the	BDI-II	score	(F(3.38)	=	5.93,	
p	=	.002).	Contrast	tests	revealed	that	there	are	no	sig-
nificant	differences	in	BDI-II	scores	between	the	short-
duration	 group	 and	 the	 medium-duration	 group		
(t(38)	=	-1.66,	p	=	.104)	nor	between	the	medium-dura-
tion	 group	 and	 the	 chronic	 group	 I	 (t(38)	 =	 0.35,		
p	 =	 .729).	 Only	 moderate-size	 differences	 exist	 be-
tween	 participants	 in	 this	 subset	 (short-duration,	
medium-duration	 and	 chronic	 period	 I)	 and	 partici-
pants	in	chronic	period	II	(t(38)	=	-3.07,	p	=	.004,	d	=	.50).	
Thus,	we	found	no	evidence	that	the	mean	BDI-II	is	dif-
ferent	 in	 the	 short,	 medium	 duration	 and	 chronic	
period	I;	only	for	the	chronic	period	II	we	found	a	sig-
nificantly	 higher	 symptomatology	 of	 depression	
(Figure	1).	
	

Results	in	STAI-Y	are	indicators	of	high	levels	of	anxiety	
state	(61.9%	have	scores	greater	than	47)	and	anxiety-
trait	(76.2%	have	scores	higher	than	42)	in	most	par-
ticipants.	 However,	 no	 significant	 differences		
were	 observed,	 regarding	 the	 prevalence	 of	 state		
anxiety	 (c2(3)	 =	 6.69,	 p	 =	 .085,	 with	 Monte	 Carlo		
simulation,	 η	 =	 .40)	 or	 trait	 anxiety	 (c2(3)	 =	 7.39,		
p	 =	 .059,	with	Monte	Carlo	 simulation,	η	 =	 .41),	 be-
tween	 the	 different	 evolution	 periods	 (Table	 2).	
Anyhow,	the	ANOVA	results	indicate	that	groups	differ	
at	 the	 level	of	anxiety-state	symptoms	(F(3.38)	=	4.79,		
p	 =	 .006).	 Contrast	 tests	 found	 large	differences	be-
tween	short	and	medium	duration	groups	(t(38)	=	-3.42,	
p	=.002,	d	=	-.55)	and	of	moderate	size	between	me-
dium	duration	group	and	chronic	group	I	(t(38)	=	2.08,	
p	=	.044,	d	=	.34).	No	differences	were	found	between	
chronic	 group	 I	 and	 chronic	 group	 II	 (t(38)	 =	 -1.56,		
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p	=	.127).	Participants	in	the	medium	duration	group	
had	significantly	higher	values	of	anxiety	than	partici-
pants	 of	 the	 short	 duration	 and	 chronic	 period	 I	
groups.	
	
For	the	anxiety-trait	symptoms,	we	also	found	signifi-
cant	 differences	 between	 groups	 (F(3.38)	 =	 5.15,																		
p	=	.004).	Contrast	tests	indicated	large	differences	be-
tween	short	and	medium	duration	groups	(t(38)	=	-3.32,	

p	=	 .006,	d	=	-.54),	with	no	differences	between	me-
dium	duration	group	and	chronic	group	I	(t(38)	=	1.24,				
p	 =	 .222)	 not	 between	 chronic	 I	 and	 chronic	 II																	
(t(38)	=	-1.47,	p	=	.150).	Participants	in	the	period	of	me-
dium	 duration	 presented	 values	 significantly	 higher	
than	 participants	 in	 the	 short-duration	 group		
(Figure	1).

	
	

Figure	1.	Mean	levels	of	depression,	state	anxiety	and	trait	anxiety	for	each	of	the	after-stroke	groups	
	

	
It	was	also	observed	that	33.3%	of	all	participants	had	
severe	 levels	of	depression	together	with	high	 levels	
of	 anxiety-trait.	 In	 short	 duration	 period	 group,	 this	
percentage	was	11.8%,	52.95%	for	the	medium	dura-
tion	 period,	 and	 27.3%	 for	 the	 chronic	 period	 I.	We	
also	observed	a	significantly	higher	proportion	of	pa-
tients	 with	 both	 disorders	 in	 chronic	 period	 II		
(c2(3)	=	15.71,	p	=	.001,	with	Monte	Carlo	simulation,		
η	=	.61).	All	participants	in	chronic	period	II	had	severe	
depression	 together	with	 high	 levels	 of	 anxiety-trait	
(100%).	
	

	
Discussion	
	
This	study	aimed	to	compare	the	prevalence	and	se-
verity	of	symptomatology	of	depression	and	anxiety	in	
a	population	of	patients	who	suffered	from	ischemic	

stroke,	at	different	evolution	periods	after	stroke,	hos-
pitalized	or	institutionalized	at	the	Região	Autónoma	
da	Madeira.	
	
The	results	obtained	through	face-to-face	administra-
tion	 of	 the	 BDI-II	 suggest	 that	 81.0%	 of	 these	
participants	 have	 depression	 and	 a	 relevant	 part	
(38.1%)	 have	 severe	 depression,	 being	 among	 the	
highest	values	observed	in	the	literature	review.	Sev-
eral	 hypotheses	 have	 appeared	 in	 the	 literature	 to	
explain	 the	 presence	of	 this	 symptomatology	 in	 this	
population.	For	some	authors	(Hellmann-Regen	et	al.,	
2013;	 Loubinoux	 et	 al.,	 2012;	 Robinson	 &	 Spalletta,	
2010),	 the	high	prevalence	of	depression	 can	be	ex-
plained	 by	 the	 impact	 that	 cognitive	 and	 physical	
changes	 caused	by	 stroke	 can	exert	 at	mental	 level,	
triggering	depressive	conditions.	However,	 for	Salter	
et	al.	(2016),	the	emotional	consequences	after	stroke	
can	be	explained	due	to	an	imbalance	of	neurotrans-
mitters	 caused	 by	 brain	 injury;	 and	 Li	 et	 al.	 (2014)	
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suggest	that	these	alterations	may	be	associated	with	
other	psychopathological	complications.	
	
Due	 to	 our	 research	 design,	 we	 cannot	 establish	 a	
causal	relationship	for	emotional	changes	after	stroke.	
However,	 an	 after-stroke	 time-associated	 change	 in	
mood	and	anxiety	symptomatology	was	observed	and	
these	 modifications	 may	 result	 from	 an	 influence	
and/or	 interaction	 between	multiple	 associated	 risk	
factors	(e.g.,	extent	of	injury,	location,	vascular	comor-
bidities,	previous	personality,	coping	mechanisms)	as	
well	as	a	multiplicity	of	structural,	neuronal	and	func-
tional	occurrences	that	arise	 in	response	to	the	new	
state	of	disability.	
	
We	observed	that	while	in	the	short,	medium	duration	
and	chronic	I	periods	there	are	no	differences	in	terms	
of	levels	of	symptoms	of	depression,	in	the	chronic	pe-
riod	 II	 much	 higher	 levels	 were	 observed.	 Similar	
results	 were	 observed	 by	 Donnellan	 et	 al.	 (2010),	
Hayee	et	al.	(2001)	and	Kotila	et	al.	(1999)	who	in	their	
longitudinal	studies	did	not	find	differences	in	symp-
toms	 of	 depression	 when	 comparing	 patients	 with		
3	to	12	months	after	stroke.	Berg	et	al.	(2003)	also	did	
not	observe	differences	between	participants	 in	me-
dium	duration	period	and	participants	of	the	chronic	
period	I.	However,	the	higher	levels	that	we	found	in	
chronic	period	II	are	not	similar	to	other	investigations	
that	 observe	 a	 decrease	 regarding	 the	 levels	 of	 de-
pression	 and	 its	 prevalence	 over	 the	 same	 period	
(Hackett	&	Pickles,	2014;	Liman	et	al.,	2012;	Morrison	
et	al.,	2005).	The	exceptions	are	the	longitudinal	study	
of	 Astrom	 (1996)	 and	 the	 cross-sectional	 study	 by	
Zawadzka	and	Domanska	(2014),	who	found	that	lev-
els	of	depression	are	superior	three	years	after	stroke.	
	
A	possible	explanation	for	the	high	prevalence	of	de-
pression	in	our	sample	may	be	due	in	part	to	the	fact	
that	it	has	been	withdrawn	from	long	and	medium	pe-
riods	 inpatient	hospital	settings,	where	patients	may	
experience	more	severe	symptoms	of	depression.	 In	
contrast,	 the	 study	 by	 Liman	 et	 al.	 (2012)	 and	 the	
meta-analysis	by	Hackett	and	Pickles	(2014)	are	based	
on	a	community	sample,	with	only	between	5	and	13%	
of	patients	hospitalized	at	the	time	of	data	collection.	
Considering	that	all	participants	of	the	chronic	period	
II	were	hospitalized	at	the	time	of	data	collection,	it	is	

possible	 that	 these	 levels	 of	 symptomatology	 of	 de-
pression	reflect	a	detriment	of	the	patient's	self-image	
(facing	 the	 fact	 that	 two	years	after	 stroke	 they	 still	
observe	sequelae	with	low	recovery	potential).	None	
of	the	participants	who	were	in	chronic	period	II	have	
family	support,	which	may	contribute	to	a	decline	 in	
their	self-esteem	and	abilities	and	may	contribute	to	
symptoms	of	depression.	Thus,	 the	 impact	of	 stroke	
associated	with	 the	degree	of	dependence,	 fear	and	
insecurity	about	the	future,	the	need	for	adjustment	
and	 adaptation	 in	 patient's	 life	 are	 stressful	 factors	
that	may	contribute	to	the	evolution	of	a	mood	disor-
der.	 Thus,	 the	 high	 prevalence	 of	 depression	 found	
among	participants	of	 this	 study	 is	 suggestive	of	 the	
need	for	a	timely	intervention	to	prevent	the	aggrava-
tion	of	symptoms	of	depression	in	the	acute	phase	of	
the	stroke.		
	
Despite	the	high	prevalence	of	depression	after	stroke	
and	its	impact	on	long-term	quality	of	life,	we	consider	
that	depression	is	not	adequately	recognized	by	pro-
fessionals	in	Portugal.	In	common	clinical	practice,	the	
intervention	is	directed	toward	physical	and	non-emo-
tional	 rehabilitation.	 The	 absence	 of	 intervention	 at	
the	level	of	emotional	disturbance	may	result	in	a	de-
crease	 in	 patient's	 adherence	 to	 physical	
rehabilitation	programs	and,	therefore,	contribute	to	
treatment	 failure	 and	worsening	 of	 the	 state	 of	 de-
pression.	
	
Regarding	the	anxiety-related	symptoms,	as	evaluated	
by	STAI-Y,	our	data	also	indicated	a	high	prevalence	of	
participants	with	high	 levels	of	anxiety-state	 (61.9%)	
and	anxiety-trait	 (76.2%),	 though	with	no	 significant	
differences	between	groups.	Similar	results	have	been	
found	in	recent	investigations	that	highlight	anxiety	as	
a	 relevant	 disorder	 in	 after-stroke	 setting		
(e.g.,	Broomfield,	Quinn,	Abdul-Rahim,	Walters,	&	Ev-
ans,	2014;	Campbell	et	al.,	2013).	
	
Although	 we	 did	 not	 find	 differences	 in	 prevalence	
when	comparing	groups,	we	observed	lower	levels	of	
symptoms	of	anxiety-state	and	anxiety-trait	in	partici-
pants	within	the	short	duration	period	(0	to	3	months),	
being	higher	in	participants	within	the	medium	dura-
tion	 period	 (4	 to	 12	 months).	 De	 Wit	 et	 al.	 (2008)	
obtained	similar	results,	when	observing	that	from	the	
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fourth	and	sixth	month,	the	severity	of	symptoms	of	
anxiety	increases	and	Campbell	et	al.	(2013)	observed	
an	increase	in	the	prevalence	of	anxiety	from	the	six-
month	after	stroke.	
	
According	to	Salter	et	al.	(2016),	the	medium	duration	
period	may	correspond	to	a	transient	interval	in	which	
the	patient	 is	 still	 in	a	phase	of	adaptation	of	stroke	
effects,	becoming	later	more	aware	of	the	complica-
tions	 related	 to	 his	 current	 condition.	 These	
difficulties	 experienced	 by	 individuals	 may	 be	 ex-
pressed	in	increased	levels	of	anxiety	after	the	fourth	
month	after	stroke.	Some	investigations	indicate	that	
the	 fear	 of	 having	 a	 recurrent	 stroke,	 of	 falling	 or	
showing	difficulties	in	returning	to	work,	as	well	as	dif-
ficulties	 in	 daily	 life	 activities	may	 contribute	 to	 the	
occurrence	of	anxiety	in	the	medium	duration	period	
(Campbell	et	al.,	2013).	This	increase	in	anxiety	levels	
at	a	time	when	the	patient	is	confronted	with	the	pos-
sible	 permanence	 of	 some	 deficits,	 deficits	 that	 can	
have	repercussions	on	the	functionality	of	the	patient,	
seems	 to	 be	 corroborated	by	 our	 results.	We	 found	
that	 participants	 in	 mid	 duration	 period	 (between		
4	and	12	months	after	stroke)	presented	higher	values	
of	state	anxiety	than	those	presented	by	the	chronic	
period	 I	 group.	 It	 is	possible	 that	after	 the	 first	 year	
there	is	a	decrease	in	the	state	of	transient	emotional	
anxiety	(Spielberger	et	al.,	1983),	once	the	patient	has	
passed	the	adaptation	phase	and	accepted	his	current	
condition.	However,	anxiety-trait	levels	remain	similar	
until	chronic	period	II,	in	our	study.	This	persistence	of	
anxiety-trait	from	the	period	of	medium	duration	on,	
not	diminishing	over	time,	should	raise	a	special	atten-
tion	 from	 health	 professionals	 who	 accompany	 this	
population.	
	
Although	the	prevalence	of	anxiety	after	stroke	is	rel-
atively	high,	 the	study	of	 this	emotional	disturbance	
compared	to	depression	continues	to	deserve	little	at-
tention.	 For	 some	 authors,	 this	 neglect	 can	 be	
interpreted	by	the	fact	that	most	studies	have	found	a	
lower	prevalence	of	anxiety	disorder	compared	to	de-
pression	 (Campbell	 et	 al.,	 2013;	 Tang	 et	 al.,	 2013).	
However,	others	(see,	for	example,	Broomfield	et	al.,	
2004;	Campbell	et	al.,	2013;	De	Wit	et	al.,	2008)	sug-
gest	 that	 the	 low	 prevalence	 of	 anxiety	 found	 by	

previous	studies	may	be	explained	by	the	underdiag-
noses	of	this	condition,	together	with	belief	that	this	
disorder	often	occurs	naturally	in	the	elderly	popula-
tion.	 In	 addition,	 symptoms	 of	 excessive	 worry,	
agitation,	 irritation,	 drowsiness	 or	 fatigue	 problems	
that	are	part	of	anxious	conditions	may	be	perceived	
as	natural	sequelae	after	stroke	(Chun	et	al.,	2015).		
	
Although	our	results	provide	a	contribution	to	under-
standing	 the	 symptoms	 of	 anxiety	 in	 identifying	 the	
severity	of	symptoms	after	stroke,	the	study	does	not	
allow	 to	 determine	 whether	 these	 symptoms	 are	 a	
natural	sequel	of	stroke	or	a	result	of	after	stroke	ad-
aptation.	However,	the	higher	levels	of	symptoms	of	
anxiety	in	the	medium	duration	group	support	the	hy-
pothesis	 that	 this	 disorder	 may	 arise	 from	 the	
difficulties	to	adapt	to	after-stroke	conditions.	Further	
quantitative	and	qualitative	studies	focusing	on	anxi-
ety	after	stroke	are	needed	to	clarify	its	prevalence,	to	
disambiguate	 anxiety	 from	 other	 health-related	 is-
sued	 (e.g.,	 fatigue,	 sleep	 and	 agitation),	 and	 to	
understand	its	medium-	and	long-term	effects	 in	pa-
tients.	
	
Considering	that	emotional	changes	may	be	different	
according	 to	 period	 after	 stroke,	 as	 our	 results	 sug-
gest,	 it	 is	 crucial	 to	 evaluate,	 intervene	and	develop	
preventive	 strategies,	 tailored	 for	 the	 period	 after	
stroke,	 especially	 for	 those	 periods	 in	 which	 stroke	
participants	are	most	vulnerable	(medium	and	chronic	
period	II).	In	this	context,	it	would	be	important	to	de-
velop	 specific	 neuropsychological	 assessment	 tools	
aimed	at	depression	and	anxiety	after	stroke	for	pa-
tients	who	present	aphasia	or	other	serious	language	
disorders.	 These	 subjects	 are	 usually	 excluded	 from	
research,	creating	a	significant	gap	in	understanding,	
as	well	as	in	providing	intervention	and	rehabilitation	
(Fernandes,	2016).	
	
The	fact	that	the	present	study	is	cross-sectional	and	
has	been	performed	with	a	relatively	small	sample	of	
participants	from	a	specific	region	limits	the	generali-
zation	 of	 the	 results	 to	 other	 regions	 of	 Portugal.	
Likewise,	we	used	the	global	scores	of	the	emotional	
state	assessment	scales	that	did	not	indicate	a	clinical	
diagnosis,	but	 rather	a	general	understanding	of	 the	
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levels	of	the	variable	under	study.	In	a	study	of	this	na-
ture,	 it	 would	 be	 appropriate	 to	 carry	 out	 a	
longitudinal	investigation	to	analyze	not	only	the	prev-
alence	 but	 the	 incidence	 of	 these	 disorders,	
accompanying	the	same	patient	over	the	various	peri-
ods	and	using	the	clinical	diagnosis	criteria	according	
to	the	Diagnostic	and	Statistical	Manual	of	Mental	Dis-
orders	 (DSM-5)	and/or	 International	Classification	of	
Diseases	(ICD-10).	It	would	be	also	important	to	carry	
out	investigations	qualitative	and	mixed	investigations	
that	would	allow	to	identify	in	detail	the	relations	be-
tween	the	insight	of	patients	about	their	cognitive	and	
affective	 functioning	 and	 the	 neuropsychological	
scales	used.		
	
In	conclusion,	the	results	confirm	the	need	to	recog-
nize	in	a	timely	manner	the	emotional	changes	typical	
from	this	population,	since	these	emotional	changes	
can	have	a	great	impact	on	the	assessment,	follow-up	
and	neuropsychological	rehabilitation	of	patients	who	
suffered	an	ischemic	stroke.	
	

	
Acknowledgements	
	
This	study	was	supported	by	Dr.	Nélio	Mendonça	Hos-
pital	(Acute	Stroke	Unit),	Dr.	João	de	Almada	Hospital	
and	by	support	units	of	the	Rede	Regional	de	Cuidados	
Continuados	 Integrados,	 who	 collaborated	 with	 the	
identification	and	selection	of	participants.	
	
	

Declaration	of	Conflicting	Interests	
	
The	data	collection	of	the	participants	was	carried	out	
within	 the	 framework	 of	 a	 dissertation	 to	 obtain	 a	
master’s	degree	in	Cognitive	Neurosciences	and	Neu-
ropsychology,	by	the	author	NF.	The	authors	declare	
no	conflicts	of	 interest	with	 respect	 to	 the	 research,	
authorship,	and/or	publication	of	this	article.	
	

References	
	
Astrom,	M.	(1996).	Generalized	anxiety	disorder	in	stroke	pa-

tients.	 A	 3-year	 longitudinal	 study.	 Stroke,	 2(7),	 270-275.	
doi:	10.1161/01.STR.27.2.270	

Barker-Collo,	S.	(2007).	Depression	and	anxiety	3	months	post	
stroke:	Prevalence	and	correlates.	Archives	of	Clinical	Neu-
ropsychology,	22,	519-531.	doi:	10.1016/j.acn.2007.03.002	

Beck,	A.,	Steer,	R.,	&	Brown,	G.	 (1996).	Manual	 for	 the	beck	
depression	inventory-II.	San	Antonio:	Psychological	Corpo-
ration.	

Berg,	A.,	Palomaki,	H.,	Lehtihalmes,	M.,	Lonnqvist,	J.,	&	Kaste,	
M.	(2003).	Post-stroke	depression:	An	18-month	follow-up.	
Stroke,	 34(1),	 138-143.	 doi:	
10.1161/01.STR.0000048149.84268.07	

Broomfield,	N.,	Quinn,	T.,	Abdul-Rahim,	A.,	Walters,	M.,	&	Ev-
ans,	 J.	 (2014).	 Depression	 and	 anxiety	 symptoms	 post-
stroke/TIA:	Prevalence	and	associations	 in	 cross-sectional	
data	 from	a	 regional	 stroke	 registry.	BMC	Neurology,	 14,	
198.	doi:	10.1186/s12883-014-0198-8	

Campbell,	C.,	Murray,	J.,	Holmes,	J.,	Astin,	F.,	Greenwood,	D.,	
&	Knapp,	P.	(2013).	Frequency	of	anxiety	after	stroke:	A	sys-
tematic	review	and	meta-analysis	of	observational	studies.	
International	 Journal	 of	 Stroke,	 8(7),	 545-559.	 doi:	
10.1111/j.1747-4949.2012.00906.x	

Campos,	R.,	&	Gonçalves,	B.	(2011).	Adaptação	do	Inventário	
de	Depressão	de	Beck	II	para	a	população	portuguesa.	Ac-
tas	 do	 VIII	 Congresso	 Iberoamericano	 de	 Avaliação	
Psicológica,	Lisboa,	25	a	27	de	Julho.		

Carod-Artal,	F.	 J.	 (2006).	Depresión	postictus.	Epidemiología,	
criterios	diagnósticos	y	factores	de	riesgo.	Revista	de	Neu-
rología,	42(3),	169-175.	

Chun,	 H.,	Whiteley,	W.,	 Carson,	 A.,	 Dennis,	M.,	&	Mead,	G.	
(2015).	Anxiety	after	stroke:	Time	for	an	intervention.	Inter-
national	 Journal	 of	 Stoke,	 10(5),	 655-656.	
doi:10.1111/ijs.12493		

De	Wit,	L.,	Putman,	K.,	Baert,	I.,	Lincoln,	N.,	Angst,	F.,	Beyens,	
H.,	&	Feys,	H.	(2008).	Anxiety	and	depression	in	the	first	six	
months	after	stroke.	A	longitudinal	multicenter	study.	Dis-
ability	 and	 Rehabilitation,	 30(24),	 1858-1866.	 doi:	
10.1080/09638280701708736.	

Dieguez,	 S.,	 Staub,	 F.,	 Bruggimann,	 L.,	 &	 Bogousslavsky,	 J.	
(2004).	Is	poststroke	depression	a	vascular	depression?	Jor-
nal	 de	 Neurologia,	 226(1-2),	 53–58.	 doi:	
10.1016/j.jns.2004.09.012	

Donnellan,	C.,	Hickey,	A.,	Hevey,	D.,	&	O’Neill,	D.	(2010).	Effect	
of	mood	symptoms	on	recovery	one	year	after	stroke.	 In-
ternational	Journal	of	Geriatric	Psychiatry,	25,	1288-1295.	
doi:	10.1002/gps.2482	

Fernandes,	N.	T.	(2016).	Alterações	emocionais	no	AVC	isqué-
mico	 em	 diferentes	 períodos	 de	 evolução.	 (Masther’s	
thesis).	Faculdade	de	Ciências	Humanas	e	Sociais	da	Univer-
sidade	do	Algarve,	Algarve.	

Ferreira,	R.,	Neves,	R.,	Nogueira,	P.,	 Farinha,	C.,	Oliveira,	A.,	
Soares,	A.,	…	Serra,	L.	(2016).	Portugal	–	Doenças	Cérebro-
Cardiovasculares	em	Números	–	2015.	Portugal	–	Doenças	
Cérebro-Cardiovasculares	 em	 Números,	 2015,	 10-14.	 Lis-
boa:	Direção-Geral	da	Saúde.	

Guerreiro,	S.,	Silva,	A.,	Botelho,	M.,	Leitão,	O.,	Castro-Caldas,	
A.,	&	Garcia,	C.	(1994).	Adaptação	à	população	portuguesa	
da	tradução	do	mini	mental	state	examination	(MMSE).	Re-
vista	Portuguesa	de	Neurologia,	1(9),	9-10.	

Hackett,	M.,	&	Pickles,	K.	(2014).	Part	I:	Frequency	of	depres-
sion	 after	 stroke:	 An	 updated	 systematic	 review	 and	
metaanalysis	of	observational	studies.	International	Journal	
of	Stroke,	9(8),	1017-1025.	doi:	10.1111/ijs.12357	

Hackett,	M.,	Yapa,	C.,	Parag,	V.,	&	Anderson,	C.	 (2005).	 Fre-
quency	of	depression	after	stroke:	A	systematic	review	of	



Fernandes	et	al.	
____________________________________________________________________________________________________________	
	
	

	
www.psyprjournal.com	
PPRJ.	Vol	1.	Number	1.	August	2018	|	DOI:	https://doi.org/10.33525/pprj.v1i1.23	
	

page	69	

observational	 studies.	 Stroke:	 Journal	 of	 the	 American	
Heart	 Association,	 36,	 1330-1340.	 doi:	
10.1161/01.STR.0000165928.19135.35	

Hayee,	M.,	Akhtar,	N.,	Haque,	A.,	&	Rabbani,	M.	 (2001).	De-
pression	 after	 stroke-analysis	 of	 297	 stroke	 patients.	
Bangladesh	Medical	Research	Council	Bulletin,	27,	96–102.	

Hellmann-Regen,	 J.,	 Piber,	 D.,	 Hinkelmann,	 K.,	 Gold,	 S.,	
Heesen,	C.,	Spitzer,	C.,	…	Otte,	C.	 (2013).	Depressive	syn-
dromes	 in	 neurological	 disorders.	 European	 Archives	 of	
Psychiatry	and	Clinical	Neurosciences,	263(2),	123-136.	doi:	
10.1007/s00406-013-0448-6	

Kelly-Hayes,	M.,	Beiser,	A.,	Kase,	C.	S.,	Scaramucci,	A.,	D’Ago-
stino,	R.	B.,	&	Wolf,	P.	A.	 (2003).	The	 influence	of	gender	
and	age	on	disability	following	ischemic	stroke:	The	Fram-
ingham	 study.	 Journal	 of	 Stroke	 and	 Cerebrovascular	
Diseases,	 12(3),	 119-126.	 doi:	 10.1016/S1052-
3057(03)00042-9	

Kim,	J.	(2016).	Post-stroke	mood	and	emotional	disturbances:	
Pharmacological	therapy	based	on	mechanisms.	Journal	of	
Stroke,	18(3),	244-255.	doi:	10.5853/jos.2016.01144	

Kotila,	M.,	Numminen,	H.,	Waltimo,	O.,	&	 Kaste,	M.	 (1999).	
Post-stroke	depression	and	functional	recovery	in	a	popu-
lation-based	 stroke	 register.	 The	 finnstroke	 study.	
European	 Journal	 of	 Neurology,	 6,	 309-312.	 doi:	
10.1046/j.1468-1331.1999.630309.x	

Li,	J.,	Zhao,	Y.,	Zeng,	J.,	Chen,	X.,	Wang,	R.,	&	Cheng,	S.	(2014).	
Serum	 brain-derived	 neurotrophic	 factor	 levels	 in	 post-
stroke	depression.	Journal	of	Affective	Disorders,	168,	373–
379.	doi:	10.1016/j.jad.2014.07.011	

Liman,	T.,	Heuschmann,	P.,	Endres,	M.,	Floel,	A.,	Schwab,	S.,	&	
Kolominsky-Rabas,	 P.	 (2012).	 Impact	 of	 low	 mini-mental	
status	on	health	outcome	up	 to	5	years	after	 stroke:	The	
Erlangen	stroke	project.	 Journal	of	Neurology,	259,	1125-
1130.	doi:	10.1007/s00415-011-6312-6	

Loubinoux,	I.,	Kronenberg,	G.,	Endres,	M.,	Schumann-Bard,	P.,	
Freret,	T.,	Filipkowski,	R.,	…	Popa-Wagner,	A.	(2012).	Post-
stroke	 depression:	Mechanisms,	 translation	 and	 therapy.	
Journal	of	Cellular	and	Molecular	Medicine,	16,	1961-1969.	
doi:		10.1111/j.1582-4934.2012.01555.x	

Morrison,	 V.,	 Pollard,	 B.,	 Johnston,	 M.,	 &	 MacWalter,	 R.	
(2005).	 Anxiety	 and	 depression	 3	 years	 following	 stroke:	
Demographic,	clinical,	and	psychological	predictors.	Journal	
of	 Psychosomatic	 Research,	 59(4),	 209-213.	 doi:	
10.1016/j.jpsychores.2005.02.019	

Nunes,	S.,	Pereira,	C.,	&	Silva,	M.	(2005).	Evolução	funcional	de	
utentes	após	AVC	nos	primeiros	 seis	meses	após	a	 lesão.	
EssFisiOnline,	1(3),	3-20.	

Nys,	G.,	van	Zandvoort,	M.,	van	der	Worp,	H.,	de	Haan,	E.,	de	
Kort,	P.,	Jansen,	B.,	&	Kappelle,	L.	(2006).	Early	cognitive	im-
pairment	 predicts	 long-term	 depressive	 symptoms	 and	
quality	of	life	after	stroke.	Journal	of	the	Neurological	Sci-
ences,	247(2),	149-156.	doi:	10.1016/j.jns.2006.04.005	

Organization	 for	 Economic	Co-operation	and	Development	 -	
OECD	 (2015).	 Health	 at	 a	 Glance	 2015.	 OECD	 Indicator.	
Mortality	 following	 stroke	 (pp.	 140-141).	 doi:	
10.1787/health	glance-2015-en	

Robinson,	R.,	&	Spalletta,	G.	(2010).	Poststroke	depression:	A	
review.	The	Canadian	Journal	of	Psychiatry,	55(6),	341-349.	
doi:	10.1177/070674371005500602	

Salter,	K.,	Mehta,	S.,	Cotoi,	S.,	Teasell,	R.,	Foley,	N.,	Serrato,	J.,	
&	Speechley,	M.	(2016).	Post	stroke	depression.	In	R.	Tea-
sell,	N.	Foley,	K.	Salter,	M.	Richardson,	L.	Allen,	N.	Hussein,	
…	 M.	 Speechley	 (Org.),	 The	 Evidence-Based	 Review	 of	
Stroke	 Rehabilitation	 (EBRSR).	 Toronto:	 Canadian	 Stroke	
Network.		

Sila,	C.,	&	Schoenberg,	M.	R.	(2011).	Cerebrovascular	Disease	
and	Stroke.	In	M.	R.	Schoenberg,	&	J.	Scott,	(Ed.),	The	little	
black	 book	 of	 neuropsychology:	 A	 syndrome-based	 ap-
proach.	 (pp.	 293-356).	 New	 York:	 Springer.	 doi:	
10.1007/978-0-387-76978-3	

Silva,	 D.	 (2003).	 O	 inventário	 de	 estado-traço	 de	 ansiedade	
(S.T.A.I.).	In	M.	Gonçalves,	M.	Simões,	L.	Almeida,	&	C.	Ma-
chado	(Eds.),	Avaliação	psicológica:	Instrumentos	validados	
para	a	população	Portuguesa	(vol.	1,	pp.	45-63).	Coimbra:	
Quarteto.	

Silva,	D.,	&	Spielberger,	C.	(2011).	Manual	do	inventário	de	es-
tado-traço	 de	 ansiedade	 (STAI).	 California:	 Mind	 Garden	
Inc.	

Spielberger,	C.,	Gorsuch,	R.,	Lushene,	R.,	Vagg,	P.,	&	Jacobs,	G.	
(1983).	Manual	 for	 the	 state-trait	 anxiety	 inventory.	 Palo	
Alto,	CA:	Consulting	Psychologists	Press.	

Tang,	W.,	Lau,	C.,	Mok,	V.,	Ungvari,	G.,	&	Wong,	K.	(2013).	Im-
pact	of	anxiety	on	health-related	quality	of	life	after	stroke:	
A	 cross-sectional	 study.	 Archives	 of	 Physical		
Medicine	 and	 Rehabilitation,	 94,	 2535-2541.		
doi:	10.1016/j.apmr.2013.07.012	

Terroni,	L.,	Mattos,	P.,	Sobreiro,	M.,	Guajardo,	V.,	&	Fráguas,	
R.	 (2009).	Depressão	pós-AVC:	Aspetos	psicológicos,	neu-
ropsicológicos,	 eixo	 HHA,	 correlato	 neuroanatómico	 e	
tratamento.	Revista	de	Psiquiatria	Clínica.	36(3),	100-108.	
doi:	10.1590/S0101-60832009000900006	

Zawadzka,	E.,	&	Domańska,	L.	(2014).	Assessment	of	select	di-
mensions	 of	 patient’s	 emotional	 functioning	 at	 different	
time	periods	after	stroke.	Applied	Neuropsychology:	Adult,	
21(2),	87-93.	doi:	10.1080/09084282.2012.747959

	


