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Abstract
Background: Post-	stroke	dysphagia	is	known	to	have	a	pronounced	effect	on	mortality	
and	quality	of	life	of	stroke	patients.	Here,	we	investigate	whether	this	extends	to	post-	
stroke fatigue, a major contributor to morbidity after ischemic stroke.
Methods: Patients	with	acute	ischemic	stroke	(recruited	consecutively	in	the	STROKE-	
CARD	Registry	from	2020	to	2023	at	the	study	center	Innsbruck,	Austria)	were	exam-
ined	for	dysphagia	via	clinical	swallowing	examination	at	hospital	admission.	Post-	stroke	
fatigue	was	assessed	using	the	Fatigue	Severity	Scale	 (FSS)	at	study	specific	 in	person	
follow-	up	visits	within	the	first	year	after	ischemic	stroke.
Results: Among	 882	 ischemic	 stroke	 patients	 (mean	 age	 72.4 ± 13.5 years,	 36.8%	 fe-
males),	 dysphagia	was	 present	 in	 22.0%	 at	 hospital	 admission	 and	 persisted	 in	 16.2%	
until	 hospital	 discharge.	Post-	stroke	 fatigue	 affected	52.2%	of	 the	 total	 cohort	during	
follow-	up	and	was	significantly	more	prevalent	among	those	with	dysphagia	(68.4%	vs.	
49.0%,	p < 0.001).	The	prevalence	of	 fatigue	 increased	with	 the	 severity	of	dysphagia,	
with	the	highest	proportion	(86.7%)	in	those	with	severe	dysphagia.	After	multivariable	
adjustment	for	other	factors	associated	with	post-	stroke	fatigue,	including	age,	sex,	pre-	
stroke disability, cognitive impairment, stroke severity, inability to walk at discharge, and 
need for antidepressants at discharge, dysphagia remained independently associated 
with	 post-	stroke	 fatigue	 during	 the	 first	 year	 after	 stroke	 (odds	 ratio	 [OR]:	 2.03,	 95%	
confidence	interval	[CI]:	1.22–3.38).
Conclusions: Dysphagia	is	common	after	ischemic	stroke	and	increases	the	risk	of	post-	
stroke	fatigue.	Patient-	tailored	measures	are	warranted	to	reduce	fatigue	after	stroke	and	
therefore enhance quality of life.
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INTRODUC TION

Stroke remains one of the main contributors of global mortality. It 
also	 entails	 numerous	 complications	 in	 survivors	 leading	 to	 long-	
term	morbidity	 [1, 2].	Dysphagia,	being	 the	 inability	 to	 swallow,	 is	
one	 such	 frequent	 post-	stroke	 complication.	 It	 affects	 21%–32%	
of stroke patients in the aftermath and is accompanied by reduced 
quality	of	life	and	increased	short-	term	mortality	[3–8].	Prior	investi-
gations have also linked dysphagia to psychosocial sequelae such as 
social isolation, anxiety, and depression, indicating a particular bur-
den	in	everyday	life	of	stroke	survivors	[5,	9,	10].	One	psychosocial	
consequence of stroke and its association to dysphagia has previ-
ously	 been	 neglected:	Nearly	 50%	of	 all	 stroke	 survivors	 develop	
post-	stroke	 fatigue,	which	 is	 considered	 to	be	a	 subjective	 feeling	
of mental and/or physical weakness or exhaustion not mitigated by 
rest	[11, 12].	Post-	stroke	fatigue	is	also	known	to	increase	mortality	
and represents a particular challenge in neurological rehabilitation, 
as	therapeutic	approaches	are	still	lacking	[13, 14].

AIMS AND HYPOTHESIS

In this study, we investigate the prevalence of and potential link 
between	post-	stroke	fatigue	and	post-	stroke	dysphagia	in	ischemic	
stroke survivors.

METHODS

Study population

Within	 the	 prospective	 STROKE-	CARD	 Registry	 (NCT04582825),	
consecutive	 patients	 (age ≥ 18 years)	 with	 acute	 ischemic	 stroke	
and	 high-	risk	 transient	 ischemic	 attack	 (TIA;	 ABCD2	 score	 ≥4)	
were	 recruited.	 The	 STROKE-	CARD	 Registry	 was	 initiated	 after	
the	successful	 conclusion	of	 the	STROKE-	CARD	trial	 (2014–2019;	
NCT02156778),	 a	 post-	stroke	 disease	 management	 program	 now	
implemented	as	 standard	of	 care	 in	participating	 centers	 (Medical	
University	 of	 Innsbruck,	 Hospital	 St.	 John's	 of	 God	 Vienna)	 [15].	
The	STROKE-	CARD	Registry	adheres	to	the	trial's	protocols,	which	
encompass a standardized and comprehensive clinical status as well 
as risk factor assessment at the index event, which is carried out 
at	 a	 3-		 and	 12-	month	 post-	stroke	 in-	person	 follow-	up	 visit	 with	
stroke	 experts.	During	 follow-	up,	 treating	 stroke	 physicians	 focus	
on individualized treatment modifications concerning risk factor 
control	as	well	as	screening	for	post-	stroke	complications	and	post-	
stroke deficits.

For this analysis, all ischemic stroke patients recruited at the 
Medical University of Innsbruck from December 2020 to January 
2023 were included.

The local ethics committee of the Medical University of Innsbruck 
approved	 the	 STROKE-	CARD	Registry	 study	 (1182/2020).	 All	 pa-
tients gave informed consent.

Study measures

Detailed study procedures and variables recorded within the 
STROKE-	CARD	Registry	 can	be	 found	elsewhere	 (NCT04582825)	
[10, 16].

As	 part	 of	 STROKE-	CARD	 standard	 of	 practice,	 all	 patients	
were screened for potential swallowing difficulties upon admission. 
Dysphagia was diagnosed through clinical swallowing examination 
conducted by speech and language therapists. If necessary, this as-
sessment was complemented by additional diagnostic procedures 
such as fiberoptic endoscopic evaluation of swallowing. Dysphagia 
severity was categorized according to the recorded nutritional rec-
ommendations	into	mild	(prohibition	of	mixed	consistencies),	mod-
erate	(prohibition	of	liquids	without	thickening),	and	severe	(no	oral	
nutrition).	 Dysphagia	 persistence	 until	 hospital	 discharge	 was	 de-
fined as no return to total oral feeding with further requirement for 
speech therapy.

Further	 key	 variables	 included	 within	 this	 analysis	 were	 pre-	
stroke	 and	 post-	stroke	 functional	 status,	 measured	 by	 modified	
Rankin	Scale	(mRS),	stroke	severity	at	onset,	applying	the	National	
Institute	of	Health	Stroke	Severity	Scale	(NIHSS),	evidence	of	cogni-
tive impairment, documented in clinical records, and antidepressant 
intake	at	discharge	[17–19].	The	following	were	considered	as	anti-
depressant agents: tetracyclics, selective serotonin reuptake inhibi-
tors,	selective	and	non-	selective	serotonin–norepinephrine	reuptake	
inhibitors, noradrenergic, and specific serotonergic antidepressants.

Post-	stroke	fatigue	was	recorded	during	study	specific	in-	person	
follow-	up	visits,	at	3	and	12 months	post	stroke,	using	the	validated	
Fatigue	Severity	Scale	(FSS)	[20, 21].	The	FSS	is	a	self-	report	ques-
tionnaire	including	nine	items,	each	item	graded	from	1	(strong	dis-
agreement)	 to	 7	 (strong	 agreement).	 The	 mean	 value	 of	 the	 nine	
items	implicates	the	final	score	with	a	score	of	≥4	being	considered	
as	presence	of	fatigue	[20, 21].

Statistical analysis

Patient	 characteristics	 are	 demonstrated	 as	 mean ± standard	
deviation	 (SD),	 median	 (interquartile	 range	 [IQR])	 or	 count	
(percentage).	 Comparative	 analyses	 were	 performed	 on	 groups	
of	 patients,	 with	 or	 without	 dysphagia,	 utilizing	 Mann–Whitney	
U- tests	 for	 continuous	 variables	 and	 Pearson's	 chi-	squared	 tests	
for	 categorical	 variables.	 None	 of	 the	 continuous	 variables	 were	
normally	 distributed	 (assessed	 by	 Shapiro–Wilk	 tests).	 Bonferroni	
adjustment accounted for multiple testing in univariate comparisons, 
and missing data are presented in the tables. The independent 
association between dysphagia and fatigue was assessed using 
logistic regression. Three models were used: adjustment for age, 
sex	 and	 date	 of	 questionnaire	 completion	 (model	 1),	 additional	
adjustment	for	NIHSS	at	admission	and	pre-	stroke	mRS	 (model	2),	
and additional adjustment for inability to walk at discharge, need for 
antidepressants	at	discharge	and	cognitive	impairment	(model	3).	A	
significance level of 0.05 was applied. The statistical analyses were 
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conducted	using	SPSS	Version	27.0.1.0	(IBM	Corporation,	Armonk,	
New	York).

RESULTS

The	 cohort	 comprises	 882	 ischemic	 stroke	 patients	 (Figure 1).	
Table 1 presents key features of the entire cohort, and the subgroups 
analyzed.

In	short,	194	of	882	(22.0%)	had	post-	stroke	dysphagia	at	hospi-
tal	admission,	with	41.2%	being	considered	as	mild,	45.6%	as	moder-
ate,	and	13.2%	as	severe.	Patients	with	post-	stroke	dysphagia	were	
older	(p < 0.001),	more	likely	to	have	cognitive	impairment	(p = 0.004)	

and	had	a	greater	pre-	stroke	disability	as	indicated	by	the	pre-	stroke	
mRS	(p < 0.001)	compared	to	stroke	patients	without	stroke.	In	ad-
dition,	patients	with	post-	stroke	dysphagia	were	more	likely	to	have	
right-	sided	lesions	and	anterior	circulation	strokes	(both	p < 0.001),	
higher	stroke	severity	as	 indicated	by	NIHSS	 (p < 0.001),	and	were	
more	 likely	 to	 be	 unable	 to	walk	 at	 hospital	 discharge	 (p < 0.001).	
Furthermore,	patients	with	post-	stroke	dysphagia	were	more	likely	
to	be	prescribed	antidepressants	at	discharge	(p < 0.001).	Dysphagia	
persisted until hospital discharge in 143 patients, accounting for 
73.2%	of	those	with	initial	dysphagia	and	16.2%	of	the	total	cohort.

Concerning	post-	stroke	fatigue,	FSS	questionnaires	were	avail-
able	in	78.9%	of	post-	stroke	survivors,	with	78.2%	being	collected	
within	 the	 first	 6 months	 post-	stroke	 and	 21.8%	 being	 obtained	

F I G U R E  1 Study	flowchart.
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between	6	and	12	months	post-	stroke.	A	total	of	52.2%	of	individ-
uals	assessed	had	a	mean	FSS	score	≥4,	therefore	being	diagnosed	
with	 post-	stroke	 fatigue.	 Patients	with	 post-	stroke	 dysphagia	 had	
a	 significantly	higher	proportion	of	post-	stroke	 fatigue	 than	 those	
without	swallowing	impairment	(p < 0.001).	Furthermore,	the	preva-
lence	of	post-	stroke	fatigue	increased	nominally	with	the	severity	of	
post-	stroke	dysphagia,	with	the	highest	proportion	(86.7%)	in	those	
with	severe	dysphagia	(p < 0.001;	Figure 2).

Table 2 demonstrates the independent association between dys-
phagia and fatigue applying several models. Even after adjustment 
for	age,	sex,	pre-	stroke	mRS,	NIHSS	at	admission,	cognitive	impair-
ment, inability to walk at discharge and need for antidepressants at 
discharge, and dysphagia, evident both at hospital admission and 
persisting at discharge, was independently associated with fatigue 
(dysphagia	at	admission:	OR:	2.03,	95%	CI:	1.22–3.38;	dysphagia	at	
discharge:	OR:	1.98,	95%	CI:	 1.12–3.48).	 Inclusion	of	 stroke	 local-
ization	(territory	and	lesion	side)	yielded	the	same	results	(data	not	
shown).

DISCUSSION

Fatigue affects one out of two stroke survivors, which is 
consistent	with	our	findings	[13, 22].	Various	studies	have	shown	
an	 association	 between	 post-	stroke	 fatigue	 and	 female	 sex,	

increasing	age,	pre-	stroke	fatigue,	cognitive	impairment,	a	higher	
degree	of	disability	and	depressive	symptomatology	[22–25].	Our	
results	 demonstrate	 a	 strong	 association	 between	 post-	stroke	
dysphagia	and	fatigue	independent	of	these	factors	(Figure 2 and 
Table 2).

The inability to swallow is known to be related to social with-
drawal	 and	 loss	 of	 joy	 [9].	 While	 most	 patients	 recover	 from	
dysphagia within a short period of time after a stroke, recent re-
search has revealed that there may be subsequent psychological 
sequelae, potentially leading to chronic symptoms of depression 
and	 anxiety	 [10, 26].	 Our	 current	 analysis	 extends	 the	 negative	
impact	of	stroke-	related	dysphagia	on	life	after	stroke	by	empha-
sizing	on	its	association	with	post-	stroke	fatigue,	which	is	known	
to	 impair	post-	stroke	quality	of	 life	and	rehabilitation	 [27–30].	A	
recent	meta-	analysis	has	shown	that	post-	stroke	fatigue	leads	to	
an increased need for care and less independence in daily activ-
ities, resulting in lower quality of life, especially within the first 
6 months	 after	 stroke	 [30].	 However,	 post-	stroke	 fatigue	 goes	
beyond intraindividual effects and has socioeconomic effects as 
stroke survivors suffering from fatigue are less likely to return to 
work or, if they do, are more likely to have functional limitations 
and	poor	decision-	making	control,	which	 in	turn	may	hamper	ef-
ficiency	[31, 32].

The underlying causes of the potential connection between dys-
phagia and fatigue, as well as depression, remain unclear. Dysphagia 

All patients 
(n = 882)

Dysphagia 
(n = 194)

No dysphagia 
(n = 688)

p- value*n (%), mean ± SD, median (IQR)

Baseline characteristics

Female sex 325	(36.8%) 73	(37.6%) 252	(36.6%) 0.799

Age	(in	years) 72.4 ± 13.5 75.7 ± 12.2 71.5 ± 13.7 <0.001

Cognitive impairment 36	(4.1%) 15	(7.7%) 21	(3.1%) 0.004

Pre-	stroke	mRS 0	(0–0) 0	(0–1) 0	(0–0) <0.001

Index event

Stroke territory

Anterior	circulation 537	(60.9%) 142	(73.2%) 395	(57.4%) <0.001

Posterior	circulation 234	(26.5%) 27	(13.9%) 207	(30.1%) <0.001

Both 111	(12.6%) 25	(12.9%) 86	(12.5%) 0.886

Lesion localization

Unilateral left 400	(45.4%) 66	(34.0%) 334	(48.5%) <0.001

Unilateral right 365	(41.4%) 103	(53.1%) 262	(38.1%) <0.001

Bilateral lesion 117	(13.3%) 25	(12.9%) 92	(13.4%) 0.860

Outcome measures

NIHSS	at	admission 2	(1–5) 7	(4–14) 2	(1–4) <0.001

Inability to walk at 
dischargea

104	(11.8%) 64	(33.0%) 40	(5.8%) <0.001

Discharged on 
antidepressants

145	(16.4%) 64	(33.0%) 81	(11.8%) <0.001

aDefined	as	modified	Rankin	Scale	≥4.
*Adjusted	for	multiple	testing	(Bonferroni	method),	p ≤ 0.003	can	be	considered	significant.

TA B L E  1 Baseline	characteristics.
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results in malnutrition and poor sleep quality, both of which are 
common after stroke and are associated with fatigue and depression 
[33–40].	Moreover,	 on	 a	neuronal	 level,	 the	onset	of	both	 fatigue	
and dysphagia after stroke has been linked to ischemic lesions in the 

basal	ganglia	and	thalamus	[41–45].	However,	these	assumptions	re-
main hypothetical.

Although	our	data	show	a	clear	association	between	post-	stroke	
dysphagia	and	post-	stroke	fatigue,	it	is	unclear	whether	appropriate	

F I G U R E  2 Proportion	of	post-	stroke	fatigue	in	patients	with	dysphagia	after	stroke.

TA B L E  2 Association	between	post-	stroke	dysphagia	and	post-	stroke	fatigue.

No dysphagia at 
admission (n = 582)

Dysphagia at 
admission (n = 114)

p- value

No dysphagia at 
discharge (n = 609)

Dysphagia at 
discharge (n = 87)

p- valuePrevalence (%) Prevalence (%)

Univariable

Fatigue	(FSS	≥4) 337	(49.0%) 133	(68.4%) <0.001 302	(49.6%) 61	(70.1%) <0.001

No dysphagia at 
admission (n = 582)

Dysphagia at admission 
(n = 114)

p- value

No dysphagia at 
discharge (n = 609)

Dysphagia at 
discharge (n = 87)

p- valueOdds ratio (95% CI) Odds ratio (95% CI)

Multivariable

Model 1 1.00	[ref.] 2.24	[1.45,	3.44] <0.001 1.00	[ref.] 2.36	[1.44,	3.85] <0.001

Model 2 1.00	[ref.] 2.28	[1.40,	3.72] 0.001 1.00	[ref.] 2.23	[1.31,	3.81] 0.003

Model 3 1.00	[ref.] 2.03	[1.22,	3.38] 0.006 1.00	[ref.] 1.98	[1.12,	3.48] 0.018

Note:	Odds	ratios	for	the	association	between	post-	stroke	fatigue	and	dysphagia	at	hospital	admission	and	discharge.	Model	1:	Adjustment	for	age,	
sex,	and	date	of	questionnaire	completion.	Model	2:	Model	1,	pre-	stroke	mRS	and	NIHSS	at	admission.	Model	3:	Model	2,	cognitive	impairment,	
inability	to	walk	(mRS	≥4)	at	discharge,	and	need	for	antidepressants	at	discharge.
Abbreviations:	CI,	confidence	interval;	FSS,	Fatigue	Severity	Scale;	mRS,	modified	Rankin	Scale;	NIHSS,	National	Institutes	of	Health	Stroke	Scale;	
OR, odds ratio.
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treatment and management of dysphagia would have a positive 
impact on fatigue symptoms. With few small studies and one case 
report indicating a possible improvement in fatigue symptoms in pa-
tients with intensified dysphagia treatment compared with standard 
treatment,	this	hypothesis	warrants	future	investigation	[46–49].

The strength of our study is our large cohort of consecutive, 
unselected ischemic stroke patients with standardized assessment 
of	post-	stroke	dysphagia	as	well	as	post-	stroke	fatigue,	resulting	in	
a	 representative	 prevalence	of	 both	 post-	stroke	 fatigue	 and	post-	
stroke dysphagia within this cohort compared with the literature. We 
utilized a validated screening tool for fatigue, which was available in 
over	 three	quarters	 of	 patients	within	 the	 first	 year.	 Prior	 studies	
were limited by the lack of a standardized dysphagia assessment, 
which	relied	solely	on	patient-	reported	swallowing	difficulties,	and	
the prevalence of fatigue in patients with dysphagia at stroke onset 
neglecting	intraindividual	follow-	up	[50].

Limitations	 include	 the	 use	 of	 the	 tissue-	based	 definition	 of	
stroke, which may result in a slight propensity for milder strokes 
in our cohort, and the fact that despite the overall low rate of loss 
to	 follow-	up,	 fatigue	 questionnaires	 were	 missing	 in	 a	 moderate	
proportion of patients. Furthermore, this cohort consists of >99%	
patients from European descent; therefore, our results cannot be 
generalized to more ethnically diverse populations and regions. 
Finally, we had no available data on malnutrition to investigate the 
effect on fatigue in our cohort.

CONCLUSION

Stroke-	related	 dysphagia	 is	 an	 independent	 factor	 for	 developing	
post-	stroke	fatigue,	a	post-	stroke	complication	which	is	difficult	to	
treat	and	a	major	contributor	to	morbidity	after	stroke.	An	intensified	
dysphagia diagnosis and therapy concept may be beneficial in 
preventing	post-	stroke	fatigue	to	ameliorate	quality	of	life	in	stroke	
survivors, and therefore warrants further studies.

AUTHOR CONTRIBUTIONS
Anel Karisik: Conceptualization; investigation; funding acquisition; 
writing	 –	 original	 draft;	 methodology;	 validation;	 visualization;	
writing	 –	 review	 and	 editing;	 formal	 analysis;	 software;	 project	
administration; data curation; supervision; resources. Kurt Moelgg: 
Writing	–	 review	and	editing;	 formal	analysis;	data	curation.	Lucie 
Buergi:	Writing	–	review	and	editing;	formal	analysis;	data	curation.	
Lukas Scherer:	Writing	–	 review	and	editing;	 formal	analysis;	data	
curation. Theresa Schneider:	Writing	–	 review	and	editing;	 formal	
analysis; data curation. Benjamin Dejakum:	Writing	 –	 review	 and	
editing; formal analysis; data curation. Silvia Komarek: Writing 
–	 review	 and	 editing;	 formal	 analysis;	 data	 curation.	 Christian 
Boehme:	 Writing	 –	 review	 and	 editing;	 formal	 analysis;	 data	
curation; supervision; project administration. Thomas Toell: Writing 
–	 review	 and	 editing;	 formal	 analysis;	 supervision;	 data	 curation.	
Raimund Pechlaner:	Writing	–	review	and	editing;	 formal	analysis;	
supervision; data curation. Simon Sollereder:	Writing	–	review	and	

editing; formal analysis; supervision. Sonja Rossi:	Writing	–	review	
and editing; formal analysis; supervision. Michael Thomas Eller: 
Writing	–	review	and	editing;	data	curation;	formal	analysis.	Gudrun 
Schoenherr:	Data	 curation;	 supervision;	 formal	 analysis;	writing	 –	
review and editing. Wilfried Lang:	 Writing	 –	 review	 and	 editing;	
project administration; formal analysis; supervision. Stefan Kiechl: 
Writing	 –	 review	 and	 editing;	 validation;	 formal	 analysis;	 project	
administration; supervision; funding acquisition; conceptualization; 
investigation. Michael Knoflach: Funding acquisition; investigation; 
conceptualization;	 validation;	writing	 –	 review	 and	 editing;	 formal	
analysis; project administration; supervision. Lukas Mayer- Suess: 
Investigation;	 conceptualization;	 funding	 acquisition;	 writing	 –	
original	draft;	writing	–	review	and	editing;	visualization;	validation;	
methodology; software; project administration; formal analysis; 
resources; supervision; data curation.

ACKNOWLEDG MENTS
We acknowledge and thank the speech and language therapy team 
at	the	Department	of	Neurology,	Innsbruck.

FUNDING INFORMATION
This	study	was	supported	by	VASCage—Research	Center	on	Clinical	
Stroke	Research.	VASCage	 is	 a	Competence	Centers	 for	Excellent	
Technologies	 (COMET)	 Center	 within	 the	 COMET	 program	 and	
funded	 by	 the	 Federal	Ministry	 for	 Climate	 Action,	 Environment,	
Energy, Mobility, Innovation, and Technology, the Federal Ministry 
of Labor and Economy, and the federal states of Tyrol, Salzburg, and 
Vienna.	 COMET	 is	managed	 by	 the	 Austrian	 Research	 Promotion	
Agency	 (Österreichische	 Forschungsförderungsgesellschaft).	 FFG	
Project	number:	898252.

CONFLIC T OF INTERE S T S TATEMENT
None	of	the	authors	report	disclosures	relevant	to	this	research.

DATA AVAIL ABILIT Y S TATEMENT
Anonymized	 patient	 data	 are	 available	 for	 use	 in	 independent	
scientific	 research	 to	 researchers	 upon	 reasonable	 request	 (lukas.
mayer@i-med.ac.at).	 Data	 will	 be	 provided	 following	 review	 and	
approval	of	a	research	proposal	(including	a	statistical	analysis	plan)	
and completion of a data sharing agreement.

ORCID
Anel Karisik  https://orcid.org/0009-0000-3075-5437 
Silvia Komarek  https://orcid.org/0009-0009-0805-1519 
Thomas Toell  https://orcid.org/0000-0002-8168-2837 
Michael Thomas Eller  https://orcid.org/0009-0000-9986-8392 
Lukas Mayer- Suess  https://orcid.org/0000-0002-2856-0101 

R E FE R E N C E S
 1. Collaborators GS. Global, regional, and national burden of stroke 

and	its	risk	factors,	1990-	2019:	a	systematic	analysis	for	the	global	
burden	of	disease	study	2019.	Lancet Neurol.	2021;20(10):795-820.	
doi:10.1016/S1474-	4422(21)00252-	0

mailto:lukas.mayer@i-med.ac.at
mailto:lukas.mayer@i-med.ac.at
https://orcid.org/0009-0000-3075-5437
https://orcid.org/0009-0000-3075-5437
https://orcid.org/0009-0009-0805-1519
https://orcid.org/0009-0009-0805-1519
https://orcid.org/0000-0002-8168-2837
https://orcid.org/0000-0002-8168-2837
https://orcid.org/0009-0000-9986-8392
https://orcid.org/0009-0000-9986-8392
https://orcid.org/0000-0002-2856-0101
https://orcid.org/0000-0002-2856-0101
https://doi.org//10.1016/S1474-4422(21)00252-0


    |  7 of 8“STROKE: DYSPHAGIA AND FATIGUE”

	 2.	 Winstein	 CJ,	 Stein	 J,	 Arena	 R,	 et	 al.	 Guidelines	 for	 adult	 stroke	
rehabilitation and recovery: a guideline for healthcare pro-
fessionals	 from	 the	 American	 Heart	 Association/American	
Stroke	 Association.	 Stroke.	 2016;47(6):e98-e169.	 doi:10.1161/
STR.0000000000000098

	 3.	 Arnold	M,	Liesirova	K,	Broeg-	Morvay	A,	et	al.	Dysphagia	in	acute	
stroke: incidence, burden and impact on clinical outcome. PLoS One. 
2016;11(2):e0148424.	doi:10.1371/journal.pone.0148424

	 4.	 Beharry	A,	Michel	P,	Faouzi	M,	Kuntzer	T,	Schweizer	V,	Diserens	K.	
Predictive	factors	of	swallowing	disorders	and	bronchopneumonia	
in acute ischemic stroke. J Stroke Cerebrovasc Dis.	2019;28(8):2148-
2154. doi:10.1016/j.jstrokecerebrovasdis.2019.04.025

	 5.	 Cohen	DL,	 Roffe	C,	 Beavan	 J,	 et	 al.	 Post-	stroke	 dysphagia:	 a	 re-
view and design considerations for future trials. Int J Stroke. 
2016;11(4):399-411.	doi:10.1177/1747493016639057

 6. De Cock E, Batens K, Hemelsoet D, et al. Dysphagia, dysarthria and 
aphasia following a first acute ischaemic stroke: incidence and as-
sociated factors. Eur J Neurol.	2020;27(10):2014-2021.	doi:10.1111/
ene.14385

 7. Henke C, Foerch C, Lapa S. Early screening parameters for dyspha-
gia in acute ischemic stroke. Cerebrovasc Dis.	 2017;44(5–6):285-
290.	doi:10.1159/000480123

	 8.	 Ko	 N,	 Lee	 HH,	 Sohn	 MK,	 et	 al.	 Status	 of	 dysphagia	 after	 isch-
emic	 stroke:	 a	 Korean	 Nationwide	 study.	Arch Phys Med Rehabil. 
2021;102:2343-2352.e3.	doi:10.1016/j.apmr.2021.07.788

	 9.	 Ekberg	 O,	 Hamdy	 S,	 Woisard	 V,	 Wuttge-	Hannig	 A,	 Ortega	 P.	
Social and psychological burden of dysphagia: its impact on diag-
nosis and treatment. Dysphagia.	2002;17(2):139-146.	doi:10.1007/
s00455-	001-	0113-	5

	10.	 Karisik	A,	Dejakum	B,	Moelgg	K,	et	al.	Association	between	dys-
phagia and symptoms of depression and anxiety after ischemic 
stroke. Eur J Neurol. 2024;31:e16224. doi:10.1111/ene.16224

	11.	 Zedlitz	AM,	Rietveld	 TC,	Geurts	AC,	 et	 al.	 Cognitive	 and	 graded	
activity training can alleviate persistent fatigue after stroke: 
a randomized, controlled trial. Stroke.	 2012;43(4):1046-1051.	
doi:10.1161/STROKEAHA.111.632117

	12.	 Chen	W,	 Jiang	T,	Huang	H,	Zeng	 J.	 Post-	stroke	 fatigue:	 a	 review	
of development, prevalence, predisposing factors, measurements, 
and treatments. Front Neurol.	 2023;14:1298915.	 doi:10.3389/
fneur.2023.1298915

	13.	 Zhan	J,	Zhang	P,	Wen	H,	et	al.	Global	prevalence	estimates	of	post-
stroke	fatigue:	a	systematic	review	and	meta-	analysis.	Int J Stroke. 
2023;18(9):1040-1050.	doi:10.1177/17474930221138701

	14.	 Nadarajah	M,	Goh	HT.	Post-	stroke	fatigue:	a	review	on	prevalence,	
correlates, measurement, and management. Top Stroke Rehabil. 
2015;22(3):208-220.	doi:10.1179/1074935714Z.0000000015

	15.	 Willeit	P,	Toell	T,	Boehme	C,	et	al.	STROKE-	CARD	care	to	prevent	
cardiovascular events and improve quality of life after acute isch-
aemic	stroke	or	TIA:	a	 randomised	clinical	 trial.	EClinicalMedicine. 
2020;25:100476. doi:10.1016/j.eclinm.2020.100476

	16.	 Komarek	S,	Dejakum	B,	Moelgg	K,	et	al.	No	association	between	
SARS-	CoV-	2	vaccination	and	ischaemic	stroke	or	high-	risk	transient	
ischaemic attack. J Neurol Sci.	 2024;456:120834.	 doi:10.1016/j.
jns.2023.120834

	17.	 Quinn	 TJ,	 Taylor-	Rowan	 M,	 Coyte	 A,	 et	 al.	 Pre-	stroke	 modified	
Rankin scale: evaluation of validity, prognostic accuracy, and as-
sociation with treatment. Front Neurol.	 2017;8:275.	 doi:10.3389/
fneur.2017.00275

	18.	 Brott	T,	Adams	HP,	Olinger	CP,	et	al.	Measurements	of	acute	cere-
bral infarction: a clinical examination scale. Stroke.	1989;20(7):864-
870.	doi:10.1161/01.str.20.7.864

	19.	 Quinn	TJ,	Dawson	J,	Walters	MR,	Lees	KR.	Reliability	of	the	mod-
ified Rankin scale: a systematic review. Stroke.	2009;40(10):3393-
3395.	doi:10.1161/STROKEAHA.109.557256

	20.	 Krupp	LB,	LaRocca	NG,	Muir-	Nash	J,	et	al.	The	fatigue	severity	scale.	
Application	to	patients	with	multiple	sclerosis	and	systemic	 lupus	

erythematosus. Arch Neurol.	1989;46(10):1121-1123.	doi:10.1001/
archneur.1989.00520460115022

	21.	 Ozyemisci-	Taskiran	O,	Batur	EB,	Yuksel	S,	Cengiz	M,	Karatas	GK.	
Validity and reliability of fatigue severity scale in stroke. Top Stroke 
Rehabil.	 2019;26(2):122-127.	 doi:10.1080/10749357.2018.155095
7

	22.	 Alghamdi	I,	Ariti	C,	Williams	A,	Wood	E,	Hewitt	J.	Prevalence	of	fa-
tigue	after	stroke:	a	systematic	review	and	meta-	analysis.	Eur Stroke 
J.	2021;6(4):319-332.	doi:10.1177/23969873211047681

	23.	 Mead	GE,	Graham	C,	Dorman	P,	et	al.	Fatigue	after	stroke:	base-
line	 predictors	 and	 influence	 on	 survival.	 Analysis	 of	 data	 from	
UK patients recruited in the international stroke trial. PLoS One. 
2011;6(3):e16988.	doi:10.1371/journal.pone.0016988

 24. Duncan F, Wu S, Mead GE. Frequency and natural history of fatigue 
after stroke: a systematic review of longitudinal studies. J Psychosom 
Res.	2012;73(1):18-27.	doi:10.1016/j.jpsychores.2012.04.001

	25.	 Barritt	AW,	Smithard	DG.	Targeting	fatigue	in	stroke	patients.	ISRN 
Neurol.	2011;2011:805646.	doi:10.5402/2011/805646

	26.	 Horn	 J,	 Simpson	 KN,	 Simpson	 AN,	 Bonilha	 LF,	 Bonilha	 HS.	
Incidence	 of	 Poststroke	 depression	 in	 patients	 with	 Poststroke	
dysphagia. Am J Speech Lang Pathol.	 2022;31(4):1836-1844.	
doi:10.1044/2022_AJSLP-	21-	00346

	27.	 Naess	H,	Waje-	Andreassen	U,	Thomassen	L,	Nyland	H,	Myhr	KM.	
Health-	related	 quality	 of	 life	 among	 young	 adults	 with	 ischemic	
stroke	 on	 long-	term	 follow-	up.	 Stroke.	 2006;37(5):1232-1236.	
doi:10.1161/01.STR.0000217652.42273.02

	28.	 Juárez-	Belaúnde	A,	Soto-	León	V,	Dileone	M,	et	al.	Early	poststroke	
clinically significant fatigue predicts functional independence: a 
prospective longitudinal study. Front Neurol. 2024;15:1364446. 
doi:10.3389/fneur.2024.1364446

	29.	 Zeng	H,	Yang	J,	Wu	J,	et	al.	The	impact	of	post-	stroke	fatigue	on	in-
patient rehabilitation outcomes: an observational study. PLoS One. 
2024;19(5):e0302574.	doi:10.1371/journal.pone.0302574

	30.	 Paudel	SK,	Rolls	K,	Green	H,	Fernandez	R.	Prevalence	and	impact	of	
Poststroke	fatigue	on	patient	outcomes	in	the	first	6	months	after	
stroke:	 a	 systematic	 review	 and	 meta-	analysis.	 J Neurosci Nurs. 
2023;55(5):178-185.	doi:10.1097/JNN.0000000000000716

	31.	 Andersen	G,	Christensen	D,	Kirkevold	M,	Johnsen	SP.	Post-	stroke	
fatigue	and	return	to	work:	a	2-	year	follow-	up.	Acta Neurol Scand. 
2012;125(4):248-253.	doi:10.1111/j.1600-	0404.2011.01557.x

	32.	 Norlander	A,	 Lindgren	 I,	Brogårdh	C.	Factors	 associated	with	 fa-
tigue among people who have returned to work after stroke: an 
exploratory study. J Rehabil Med.	2024;56:jrm18668.	doi:10.2340/
jrm.v56.18668

	33.	 Martino	 R,	 Foley	 N,	 Bhogal	 S,	 Diamant	 N,	 Speechley	M,	 Teasell	
R. Dysphagia after stroke: incidence, diagnosis, and pulmonary 
complications. Stroke.	 2005;36(12):2756-2763.	 doi:10.1161/01.
STR.0000190056.76543.eb

	34.	 Kim	 DY,	 Park	 HS,	 Park	 SW,	 Kim	 JH.	 The	 impact	 of	 dyspha-
gia on quality of life in stroke patients. Medicine (Baltimore). 
2020;99(34):e21795.	doi:10.1097/MD.0000000000021795

	35.	 Bruins	MJ,	 Van	Dael	 P,	 Eggersdorfer	M.	 The	 role	 of	 nutrients	 in	
reducing the risk for noncommunicable diseases during aging. 
Nutrients.	2019;11(1).	doi:10.3390/nu11010085

 36. Gu M, Wang J, Xiao L, et al. Malnutrition and poststroke depres-
sion in patients with ischemic stroke. J Affect Disord.	2023;334(113-	
120).	doi:10.1016/j.jad.2023.04.104

	37.	 Espárrago	 Llorca	 G,	 Castilla-	Guerra	 L,	 Fernández	 Moreno	 MC,	
Ruiz	 Doblado	 S,	 Jiménez	 Hernández	 MD.	 Post-	stroke	 depres-
sion: an update. Neurologia.	 2015;30(1):23-31.	 doi:10.1016/j.
nrl.2012.06.008

	38.	 Nguyen	TTP,	Nguyen	TX,	Nguyen	TC,	et	al.	Post-	stroke	depres-
sion in Vietnamese patients is associated with decreased sleep 
quality	 and	 increased	 fatigue:	 a	 one-	institution	 cross-	sectional	
analysis. Sleep Breath.	 2023;27(4):1629-1637.	 doi:10.1007/
s11325-	022-	02745-	5

https://doi.org//10.1161/STR.0000000000000098
https://doi.org//10.1161/STR.0000000000000098
https://doi.org//10.1371/journal.pone.0148424
https://doi.org//10.1016/j.jstrokecerebrovasdis.2019.04.025
https://doi.org//10.1177/1747493016639057
https://doi.org//10.1111/ene.14385
https://doi.org//10.1111/ene.14385
https://doi.org//10.1159/000480123
https://doi.org//10.1016/j.apmr.2021.07.788
https://doi.org//10.1007/s00455-001-0113-5
https://doi.org//10.1007/s00455-001-0113-5
https://doi.org//10.1111/ene.16224
https://doi.org//10.1161/STROKEAHA.111.632117
https://doi.org//10.3389/fneur.2023.1298915
https://doi.org//10.3389/fneur.2023.1298915
https://doi.org//10.1177/17474930221138701
https://doi.org//10.1179/1074935714Z.0000000015
https://doi.org//10.1016/j.eclinm.2020.100476
https://doi.org//10.1016/j.jns.2023.120834
https://doi.org//10.1016/j.jns.2023.120834
https://doi.org//10.3389/fneur.2017.00275
https://doi.org//10.3389/fneur.2017.00275
https://doi.org//10.1161/01.str.20.7.864
https://doi.org//10.1161/STROKEAHA.109.557256
https://doi.org//10.1001/archneur.1989.00520460115022
https://doi.org//10.1001/archneur.1989.00520460115022
https://doi.org//10.1080/10749357.2018.1550957
https://doi.org//10.1080/10749357.2018.1550957
https://doi.org//10.1177/23969873211047681
https://doi.org//10.1371/journal.pone.0016988
https://doi.org//10.1016/j.jpsychores.2012.04.001
https://doi.org//10.5402/2011/805646
https://doi.org//10.1044/2022_AJSLP-21-00346
https://doi.org//10.1161/01.STR.0000217652.42273.02
https://doi.org//10.3389/fneur.2024.1364446
https://doi.org//10.1371/journal.pone.0302574
https://doi.org//10.1097/JNN.0000000000000716
https://doi.org//10.1111/j.1600-0404.2011.01557.x
https://doi.org//10.2340/jrm.v56.18668
https://doi.org//10.2340/jrm.v56.18668
https://doi.org//10.1161/01.STR.0000190056.76543.eb
https://doi.org//10.1161/01.STR.0000190056.76543.eb
https://doi.org//10.1097/MD.0000000000021795
https://doi.org//10.3390/nu11010085
https://doi.org//10.1016/j.jad.2023.04.104
https://doi.org//10.1016/j.nrl.2012.06.008
https://doi.org//10.1016/j.nrl.2012.06.008
https://doi.org//10.1007/s11325-022-02745-5
https://doi.org//10.1007/s11325-022-02745-5


8 of 8  |     KARISIK et al.

	39.	 Ho	 LYW,	 Lai	 CKY,	 Ng	 SSM.	 Contribution	 of	 sleep	 quality	 to	 fa-
tigue	 following	 a	 stroke:	 a	 cross-	sectional	 study.	 BMC Neurol. 
2021;21(1):151.	doi:10.1186/s12883-	021-	02174-	z

	40.	 Jiang	H,	Ye	L,	Zhang	S,	et	al.	The	association	between	nutritional	
status	 and	 sleep	 quality	 of	 Chinese	 community-	dwelling	 older	
adults. Aging Clin Exp Res.	 2023;35(9):1945-1954.	 doi:10.1007/
s40520-	023-	02479-	8

	41.	 Jolly	AA,	Zainurin	A,	Mead	G,	Markus	HS.	Neuroimaging	correlates	
of	post-	stroke	fatigue:	a	systematic	review	and	meta-	analysis.	Int J 
Stroke.	2023;18(9):1051-1062.	doi:10.1177/17474930231192214

	42.	 Chaudhuri	 A,	 Behan	 PO.	 Fatigue	 and	 basal	 ganglia.	 J Neurol Sci. 
2000;179(S	1-	2):34-42.	doi:10.1016/s0022-	510x(00)00411-	1

	43.	 Cotter	G,	Salah	Khlif	M,	Bird	L,	E	Howard	M,	Brodtmann	A,	Egorova-	
Brumley	 N.	 Post-	stroke	 fatigue	 is	 associated	 with	 resting	 state	
posterior hypoactivity and prefrontal hyperactivity. Int J Stroke. 
2021;17474930211048323.	doi:10.1177/17474930211048323

	44.	 Wei	 KC,	 Wang	 TG,	 Hsiao	 MY.	 The	 cortical	 and	 subcortical	
neural control of swallowing: a narrative review. Dysphagia. 
2024;39(2):177-197.	doi:10.1007/s00455-	023-	10613-	x

	45.	 Wilmskoetter	 J,	 Daniels	 SK,	 Miller	 AJ.	 Cortical	 and	 subcor-
tical	 control	 of	 swallowing-	can	 we	 use	 information	 from	 le-
sion locations to improve diagnosis and treatment for patients 
with stroke? Am J Speech Lang Pathol.	 2020;29(2S):1030-1043.	
doi:10.1044/2019_AJSLP-	19-	00068

	46.	 Liaw	MY,	Hsu	CH,	Leong	CP,	et	al.	Respiratory	muscle	training	 in	
stroke patients with respiratory muscle weakness, dysphagia, and 

dysarthria	 -		 a	 prospective	 randomized	 trial.	Medicine (Baltimore). 
2020;99(10):e19337.	doi:10.1097/MD.0000000000019337

	47.	 Huang	YL,	Liang	FR,	Chang	HS.	Effect	of	acupuncture	on	quality	
of	 life	 in	 post-	ischemic	 stroke	patients	with	dysphagia.	Zhongguo 
Zhong Xi Yi Jie He Za Zhi.	2008;28(6):505-508.

	48.	 Sánchez-	Kuhn	A,	Medina	Y,	García-	Pérez	M,	de	Haro	P,	Flores	P,	
Sánchez-	Santed	 F.	 Transcranial	 direct	 current	 stimulation	 treat-
ment	in	chronic	after-	stroke	dysphagia:	a	clinical	case.	Psicothema. 
2019;31(2):179-183.	doi:10.7334/psicothema2018.310

	49.	 Verin	 E,	Maltete	 D,	 Ouahchi	 Y,	 et	 al.	 Submental	 sensitive	 trans-
cutaneous	 electrical	 stimulation	 (SSTES)	 at	 home	 in	 neurogenic	
oropharyngeal dysphagia: a pilot study. Ann Phys Rehabil Med. 
2011;54(6):366-375.	doi:10.1016/j.rehab.2011.07.003

	50.	 Su	 Y,	 Yuki	M,	 Hirayama	 K,	 Otsuki	M.	 Development	 and	 internal	
validation	of	a	nomogram	to	predict	post-	stroke	fatigue	after	dis-
charge. J Stroke Cerebrovasc Dis.	2021;30(2):105484.	doi:10.1016/j.
jstrokecerebrovasdis.2020.105484

How to cite this article: Karisik	A,	Moelgg	K,	Buergi	L,	et	al.	
Dysphagia	increases	the	risk	of	post-	stroke	fatigue.	Eur J 
Neurol. 2025;32:e16570. doi:10.1111/ene.16570

https://doi.org//10.1186/s12883-021-02174-z
https://doi.org//10.1007/s40520-023-02479-8
https://doi.org//10.1007/s40520-023-02479-8
https://doi.org//10.1177/17474930231192214
https://doi.org//10.1016/s0022-510x(00)00411-1
https://doi.org//10.1177/17474930211048323
https://doi.org//10.1007/s00455-023-10613-x
https://doi.org//10.1044/2019_AJSLP-19-00068
https://doi.org//10.1097/MD.0000000000019337
https://doi.org//10.7334/psicothema2018.310
https://doi.org//10.1016/j.rehab.2011.07.003
https://doi.org//10.1016/j.jstrokecerebrovasdis.2020.105484
https://doi.org//10.1016/j.jstrokecerebrovasdis.2020.105484
https://doi.org/10.1111/ene.16570

	Dysphagia increases the risk of post-stroke fatigue
	Abstract
	INTRODUCTION
	AIMS AND HYPOTHESIS
	METHODS
	Study population
	Study measures
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


