
 Research  
Bulletin
 No.1

Welcome to the first in 
a series of bulletins from the 
WFNR’s Research Committee. 
Each bulletin highlights two 
or three recently published 
research papers and includes 
commentary from their 
authors. The aim is to issue 
the bulletin at least three 
times a year. We hope you 
find the content interesting 
and useful. 

Professor Nam-Jong Paik, Chair 

of WFNR Research Committee 

njpaik@snu.ac.kr

Predictors of post-stroke aphasia 
recovery: a systematic review-informed 
individual participant data meta-analysis   

The	RELEASE	Collaborators	(REhabilitation	and	recovery	of	
peopLE	with	Aphasia	after	StrokE)	led	by	Professor	Marian	Brady	
recently	published	a	systematic	review-informed	individual	
participant	data	meta-analysis	on	the	predictors	of	post-stroke	
aphasia	recovery.	

The	factors	associated	with	recovery	of	language	domains	after	
stroke	remain	uncertain.	In	this	paper,	lead	author	Dr	Myzoon	
Ali	and	the	RELEASE	Collaborators	described	the	recovery	of	
overall-language-ability,	auditory	comprehension,	naming,	and	
functional-communication	across	the	participants’	age,	sex,	and	
aphasia	chronicity	and	severity	at	baseline	in	a	large,	multilingual,	
international	aphasia	dataset.

Individual	participant	data	meta-analysis	of	systematically	
sourced	aphasia	datasets	described	overall-language	ability	
using	the	Western	Aphasia	Battery	Aphasia-Quotient;	auditory	
comprehension	by	Aachen	Aphasia	Test	(AAT)	Token	Test;	naming	
by	Boston	Naming	Test	and	functional-communication	by	AAT	
Spontaneous-Speech	Communication	subscale	(see	Figure	1).	
Multivariable	analyses	regressed	absolute	score-changes	from	
baseline	across	language	domains	onto	covariates	identified	a	
priori	in	randomised	controlled	trials	and	all	study	types.	Change-
from-baseline	scores	were	presented	as	estimates	of	means	and	
95%	CIs.	Heterogeneity	was	described	using	relative	variance.	
Risk	of	bias	was	considered	at	dataset	and	meta-analysis	level.
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Figure 1. Flowchart of individual participant data and dataset inclusion 
(n=individual participant data)
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Results and conclusion 
Assessments	at	baseline	(median=43.6	weeks	
poststroke;	interquartile	range	[4-165.1])	and	
first	follow-up	(median=10	weeks	from	baseline;	
interquartile	range	[3-26])	were	available	for	n=943	
on	overall-language	ability,	n=1056	on	auditory	
comprehension,	n=791	on	naming	and	n=974	on	
functional-communication.	

Younger	age	(<55	years,	+15.4	Western	Aphasia	
Battery	Aphasia-Quotient	points	[CI,	10.0-20.9],	
+6.1	correct	on	AAT	Token	Test	[CI,	3.2-8.9];	+9.3	
Boston	Naming	Test	points	[CI,	4.7-13.9];	+0.8	AAT	
Spontaneous-Speech	Communication	subscale	
points	[CI,	0.5-1.0])	and	enrollment	<1	month	
post-onset	(+19.1	Western	Aphasia	Battery	Aphasia-
Quotient	points	[CI,	13.9-24.4];	+5.3	correct	on	AAT	
Token	Test	[CI,	1.7-8.8];	+11.1	Boston	Naming	Test	
points	[CI,	5.7-16.5];	and	+1.1	AAT	Spontaneous-
Speech	Communication	subscale	point	[CI,	0.7-
1.4])	conferred	the	greatest	absolute	change-
from-baseline	across	each	language	domain.	
Improvements	in	language	scores	from	baseline	
diminished	with	increasing	age	and	aphasia	
chronicity.	The	data	exhibited	no	significant	
statistical	heterogeneity,	and	the	risk-of-bias	was	
low	to	moderate-low.

The	authors	concluded	that	earlier	intervention	
for	post-stroke	aphasia	was	crucial	to	maximise	
language	recovery	across	a	range	of	language	

domains,	although	recovery	continued	to	be	observed	
to	a	lesser	extent	beyond	6	months	poststroke.

Professor Brady’s commentary  
“Through	the	collaborative	efforts	of	more	than	70	
aphasia	researchers	across	28	countries,	we	have	
gained	an	improved	understanding	of	post-stroke	
language	recovery	across	the	modalities	of	spoken	
expression,	comprehension,	reading	and	writing.	

The	insights	gained	include	the	degree	of	recovery	and	
the	time	frames	in	which	the	greatest	recovery	was	
observed.	The	greatest	improvement	took	place	within	
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Figure 1. Overview of the study design

one-month	post-stroke	across	all	language	domains.

Our	estimates	and	predictors	of	recovery	are	
robust.	Our	findings	indicate	a	need	for	further	
investigation	of	therapy-associated	recovery	

effects,	and	subgroup	differences	to	ascertain	
which	subpopulations	may	respond	better	
to	different	types	of	intervention,	research	
questions	currently	being	investigated	by	the	
RELEASE	Collaboration.”

Does rTMS Targeting Contralesional S1 
Enhance Upper Limb Somatosensory 
Function in Chronic Stroke? A Proof-
of-Principle Study
 
Pundik S, Skelly M, McCabe J, Akbari H, Tatsuoka C, Plow 
EB. Neurorehabil Neural Repair. 2021 Mar;35(3):233-246.

Dr	Svetlana	Pundik	and	her	colleagues	published	a	
proof-of-principle	study	on	the	rTMS	to	contralesional	
S1	effect	on	upper	limb	somatosensory	function	
in	chronic	stroke.	The	somatosensory	deficits	are	
prevalent	after	stroke,	but	effective	interventions	are	
limited.	Brain	stimulation	of	the	contralesional	primary	
somatosensory	cortex	(S1)	is	a	promising	adjunct	to	
peripherally	administered	rehabilitation	therapies.

To	assess	short-term	effects	of	repetitive	
transcranial	magnetic	stimulation	(rTMS)	targeting	

contralesional	(S1)	of	the	upper	extremity	on	
upper	limb	somatosensory	function	in	chronic	
stroke,	they	delivered	3	rTMS	treatments	
targeting	contralesional	S1:	Sham,	5	Hz,	and	
1	Hz	concurrently	with	peripheral	of	sensory	
electrical	stimulation	and	vibration	of	the	
affected	hand	in	stroke	survivors	with	upper	
extremity	somatosensory	loss	using	a	single-
session	randomized	crossover	design.	

Outcomes	were	measured	using	2-point	
discrimination	(2PD),	proprioception,	vibration	
perception	threshold,	monofilament	threshold	
(size),	and	somatosensory	evoked	potential	
(SEP).	Measures	were	collected	before,	
immediately	after	treatment,	and	one	hour	
after	treatment.	Mixed	models	were	fit	to	
analyse	the	effects	of	the	three	interventions.	
See	Figure	1	for	the	study	design	overview.

Results and conclusion 
Subjects	were	59.8	±	8.1	years	
old	and	45	±	39	months	
poststroke.	There	was	
improvement	in	2PD	after	5-Hz	
rTMS	for	the	stroke-affected	
(F(2,	76.163)	=	3.5, P =	.035)	and	
unaffected	arm	(F(2,	192.786)	=	
10.6, P <	.0001).	Peak-to-peak	
SEP	amplitudes	were	greater	
after	5-Hz	rTMS	for	N33-P45	
(F(2,	133.027)	=	3.518, P =	.032)	
and	N45-P60	(F(2,	67.353)	
=	3.212, P =	.047).	Latencies	
shortened	after	5-Hz	rTMS	for	
N20	(F(2,	69.64)	=	3.37, P =	.04),	
N60	(F(2,	47.343)	=	4.375, P =	
.018),	and	P100	(F(2,	37.608)	=	
3.537, P =	.039)	peaks.	There	
were	no	differences	between	

https://pubmed.ncbi.nlm.nih.gov/33514270/
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Telerehabilitation after stroke  
using readily available 
technology: a randomised 
controlled trial
 
Saywell NL, Vandal AC, Mudge S, Hale L, Brown 
P, Feigin V, Hanger C, Taylor D. Neurorehabil 
Neural Repair 2021 Jan;35(1):88-97. doi: 
10.1177/1545968320971765. Epub 2020 Nov 16
 
The	number	of	people	living	with	stroke	
has	increased	demand	for	rehabilitation.	

A	potential	solution	is	telerehabilitation	
for	health	care	delivery	to	promote	self-
management.	One	such	approach	is	the	
Augmented	Community	Telerehabilitation	
Intervention	(ACTIV).	This	structured	six-
month	programme	uses	limited	face-to-
face	sessions,	telephone	contact,	and	text	
messages	to	augment	stroke	rehabilitation.

To	investigate	whether	ACTIV	improved	
physical	function	compared	with	usual	care,	
Dr	Saywell	and	her	colleagues	undertook	a	
two-arm,	parallel	randomised	controlled	trial	
in	four	New	Zealand	centres.	

Inclusion	criteria	were	patients	with	a	first-
ever	stroke,	age	>20	years,	and	discharged	
home.	Ninety-five	people	were	recruited	
(ACTIV:	n	=	47;	control:	n	=	48).	A	blinded	
assessor	completed	outcome	measurements	
in	participants’	homes	at	baseline,	post-
intervention,	and	six	months	post-
intervention.	Stratified	block	randomisation	
occurred	after	baseline	assessment,	with	
participants	allocated	to	ACTIV	or	usual	 
care	control.
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Cleveland VA Medical Center 
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NeuroRecovery Research laboratory within the 
Cleveland Center of Functional Electrical 
Stimulation at the Cleveland VA. 
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changes	immediately	after	the	intervention	and	
an	hour	later.

They	concluded	that	short-term	application	
of	facilitatory	high	frequency	rTMS	(5Hz)	
to	contralesional	S1	combined	with	
peripheral	somatosensory	stimulation	may	
promote	somatosensory	function.	This	
intervention	may	serve	as	a	useful	adjunct	in	
somatosensory	rehabilitation	after	stroke.	

Dr Pundik’s commentary 
“This proof-of-concept study opens new 
avenues	in	brain	stimulation	research	for	
rehabilitation	of	sensory	deficits	after	stroke.	
Restoration of sensory function after stroke 
has	not	received	as	much	attention	as	has	
recovery	of	movement.	Indeed,	processing	of	
sensory	information	is	more	bihemispheric	
than	control	of	movement.	Our	study	findings	
essentially	generate	a	hypothesis	for	the	
future	sensory	rehabilitation	research.	Our	
results	suggest	that	facilitatory	high	frequency	
rTMS	plus	simultaneous	peripheral	sensory	
stimulation	to	the	affected	arm	improves	
2-point	discrimination,	and	both	clinical	and	
physiological	effects	lasted	at	least	an	hour.	
We	found	that	contralesional	S1	was	playing	a	
role	in	the	processing	of	tactile	discrimination	
in	individuals	in	the	chronic	stage	after	
stroke,	and	we	hope	this	intervention	could	
promote	upper	limb	functional	recovery	and	
reorganisation	in	stroke	patients.”

https://pubmed.ncbi.nlm.nih.gov/33190615/
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SIS:	stroke	impact	scale;	SSEQ:	stroke	self-efficacy	questionnaire;	ADL:	activities	of	daily	living;	
EQ-5D	VAS:	visual	analogue	scale	to	measure	health	status;	*:	statistically	significant	at	5%	level;	
†:	adjusted	effect	on	natural	logarithmic	scale;	CI:	confidence	interval.	

continued	on	page	6

Table 1: Outcomes at primary end point (after intervention)

Results and conclusion 
Post-intervention	intention-to-treat	analysis	
found	a	non-significant	difference	in	
between	groups	scores	(4·51;	P	=	.07)	for	
physical	function	(measured	by	the	physical	
subcomponent	of	the	Stroke	Impact	Scale).	
 
The	planned	per-protocol	analysis	(ACTIV:	
n	=	43;	control:	n	=	48)	found	a	significant	
difference	in	physical	function	between	the	
groups	(5·28;	P	=	.04).	Improvements	in	physical	
function	were	not	maintained	at	the	12-month	
follow-up.	

They	concluded	that	ACTIV	was	not	effective	in	
improving	physical	function	in	the	ACTIV	group	
compared	with	the	usual	care	group.	
Table	1:	Unadjusted	Scores	of	outcomes	at	 
each	time-point	by	group	and	estimated	effect	 
of	ACTIV	at	6	months,	adjusted	for	covariates	 
(Per-Protocol	analysis	set).

Saywell’s commentary 
“Naturally	as	a	scientific	community	we	are	
interested	in	results	from	intention	to	treat	
(ITT)	analyses	of	the	data.	In	this	trial	they	did	
not	demonstrate	that	ACTIV	improved	physical	
function,	possibly	in	part	because	of	the	broad	
inclusion	criteria	for	participant	selection.	This	
improved	the	external	validity	of	the	results	
but	raises	some	interesting	points	to	consider.	
In	clinical	rehabilitation	practice,	we	select	
interventions	based	on	several	factors,	one	
of	which	is	the	individual.	There	are	always	
participants	who	fit	the	criteria	for	inclusion	
in	a	trial,	but	who	as	a	clinician,	you	assess	
as	unlikely	to	benefit	from	the	intervention.	A	
person	with	a	very	low	level	of	technological	
ability	or	who	did	not	own	a	phone,	might	have	
been	better	suited	to	a	different	intervention	
despite	fitting	the	inclusion	criteria	for	ACTIV.	
For	this	reason,	although	the	ITT	results	did	
not	show	physical	improvement	at	the	end	of	
intervention,	I	think	it	important	to	also	look	at	
the	planned	per	protocol	results.



Become a member of the WFNR
Join the WFNR and be a part of the future of neurorehabilitation throughout the world. 
With over 400 members from 50 countries, the WFNR is great for professionals and 
students from all disciplines connected to neurorehabilitation.

Dr Nicola Saywell is the Head 
of the Physiotherapy 
Department at Auckland 
University of Technology (AUT) 
in New Zealand. Dr Saywell is 
a clinical physiotherapist, 
working in neurological 
rehabilitation, a lecturer at 

AUT and actively involved in a large research 
team at the Rehabilitation Innovation Center 
(RIC), led by Professor Denise Taylor, one of the 
co-investigators in the trial. The RIC research 
team investigates the use of technology ranging 
from low-cost and readily accessible devices to 
those that are more complex used to improve 
outcomes for people with a range of injury and 
illness, focusing mainly on those with a 
neurological disability. There is a strong focus 
on applying significant findings to clinical 
practice and reducing the practical barriers to 
intervention implementation. 

info@wfnr.co.uk

www.wfnr.co.uk +44 (0)7548 342642

Follow us @WFNRehab

For further information please contact: Tracey Mole traceymole@wfnr.co.uk

	 	Network	with	peers	and	experts	in	various	fields

	 	Join	and	collaborate	with	Special	Interest	Groups

  Receive discounts on events and conferences 

	 	Enjoy	reduced	subscription	rates	to	WFNR’s	
official	journal	

	 	Receive	biannual	issues	of	the	WFNR	newsletter	

	 	Access	the	Flying	Faculty	programme

The	per-protocol	analysis	raised	the	
possibility	that	for	those	who	received	more	
than	50%	of	the	intervention,	ACTIV	may	be	
effective	in	preventing	deterioration	or	even	
improving	physical	function	in	people	with	
stroke,	in	the	period	immediately	following	
discharge	from	hospital.

Our	findings	showed	that	rehabilitation,	
augmented	using	readily	accessible	
technology	had	the	potential	to	improve	
physical	activity,	participation	and	quality	of	
life	for	those	patients	who	received	at	least	
two	visits,	three	phone	calls,	and	half	of	the	
text	messages.	The	threshold	for	the	per	
protocol	analysis	meant	that	only	four	ACTIV	
participants	were	excluded	from	analysis	i.e	
those	who	disengaged	from	the	intervention	
early	in	the	trial.	In	a	clinical	situation	these	
people	would	have	been	offered	another	
treatment	that	was	more	suited	to	their	
individual	needs”	

Another	significant	finding	was	that	
improvements	were	not	sustained	after	the	
programme	ended	suggesting	that	ongoing	
input	seems	to	be	required	to	halt	the	
decline	patients	frequently	experience	after	
discharge	from	rehabilitation.	ACTIV	may	
offer	a	solution	to	the	problem	of	extending	
stroke	rehabilitation,	particularly	those	who	
own	a	phone	and	have	become	accustomed	

to	receiving	a	range	of	remote	services	via	their	
phone	in	the	era	of	a	global	COVID-19	pandemic.	
As	with	any	intervention	ACTIV	will	not	be	suitable	
for	all	patients	discharged	from	rehabilitation,	but	
clinicians	need	to	consider	that	no	intervention	is	
suitable	for	all	patients	and	selecting	interventions	
based	solely	on	intention	to	treat	analyses	
from	RCTs	may	mean	that	potential	efficacious	
interventions	are	overlooked.”

http://www.wfnr.co.uk

