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Abstract

PART 1 BACKGROUND TO APHASIA

Most	 studies	 indicate	 that	 one-third	 of	 patients	with	 acute	
stroke	present	with	aphasia.[1]	Aphasia	is	more	than	just	the	loss	
of	speech.	It	can	affect	a	person’s	ability	to	understand,	read,	
write	and	use	numbers	as	well	as	all	forms	of	communication	
including	naming	and	gesture.	Unsurprisingly,	it	has	a	major	
impact	on	reducing	the	well-being	of	the	client	and	their	family.

Natural history
The	natural	course	of	aphasia	in	119	unselected,	consecutive	
stroke	patients	was	investigated	by	Laska	et al.[2]	who	reviewed	
the	morbidity,	mortality	and	recovery	associated	with	different	
presentations	 of	 aphasia.	These	 authors	 found	 that	 at	 the	
18-month	follow-up	approximately	one	quarter	had	recovered	
completely,	43%	still	had	signiicant	aphasia	with	the	severity	
of	aphasia	reducing	from	25%	to	less	than	10%.	Those	with	
mild	 aphasia	 initially	were	 likely	 to	 recover	 ‘completely’.	
However,	mortality	 in	 patients	with	 aphasia	 during	 the	 18	
month	follow-up	was	twice	that	of	non-aphasic	stroke	patients.	
The	authors	also	noted	that	younger	patients	recovered	to	a	
greater	extent	than	older	patients.

In	 a	 similar	 study,	Palle	Møller	Pedersena	et al.[3]	 reviewed	
270	consecutive	acute	stroke	patients	with	aphasia	and	found	
that	 the	frequencies	of	 the	different	 types	of	aphasia	 in	acute	
irst-ever	stroke	were:	global	aphasia	32%,	anomic	aphasia	25%,	
Wernicke’s	aphasia	16%,	Broca’s	aphasia	12%,	 transcortical	

sensory	7%,	conduction	5%,	 isolation	2%,	and	 transcortical	
motor	2%.	These	igures	are	not	 substantially	different	 from	
those	which	have	been	found	in	previous	studies	of	less	selected	
populations.	The	types	of	aphasia	have	been	noted	to	change	to	
a	less	severe	form	during	the	irst	year.	One	year	after	stroke,	
the	following	frequencies	were	found	by	Palle	Møller	Pedersena	
et al.[3]:	anomic	29%,	Broca’s	13%,	global	7%,	conduction	6%,	
Wernicke’s	5%,	transcortical	motor	1%,	transcortical	sensory	0%,	
and	isolation	0%.	Thus,	it	is	important	to	note	that	the	distribution	
of	aphasia	types	in	acute	and	chronic	aphasia	is	quite	different.

Screening and assessment
It	is	important	to	be	able	to	identify	as	soon	as	possible	whether	
a	patient	admitted	to	hospital	with	a	stroke	has	aphasia	and	its	
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Guest editor�s notes:	This	masterly	invited	review	by	one	of	the	stalwarts	of	aphasiology	underscores	the	
importance	of	simple	observational	data	beyond	the	limits	of	RCTs.	Apart	from	reviewing	the	current	state	of	
affairs,	the	authors	demonstrate	that	it	is	possible	and	rewarding	to	gather	data	about	‘Therapy	Outcome	Measure’	
if	they	are	well-conceived	and	easy	to	use.	Such	tasks	are	feasible	at	ground	level,	in	real	life	circumstances	
by	health	care	professionals	(even	those	with	minimum	additional	training.)
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severity	 in	order	 to	assess	 the	patient’s	 ability	 to	understand	
and	 communicate	make	 informed	decisions	when	 involved	
in	 discussions	 relating	 to	 treatment	 options.	 Speech	 and	
language	 therapists	 frequently	use	detailed	psychometrically	
robust	aphasia	assessments	but	 this	may	be	 impractical	at	an	
early	 stage	 following	a	person’s	 admission	 to	hospital.	Thus	
screening	assessments	that	can	be	carried	out	by	a	broad	range	
of	healthcare	professionals	should	be	considered.	The	Frenchay	
Aphasia	 Screening	Test	 (FAST)[4]	 has	 been	 translated	 into	
many	different	languages	and	was	developed	for	this	purpose.	
It	is	a	quick	and	simple	method	of	identifying	which	patients	
having	communication	dificulties	indicating	the	severity	of	any	
expressive	or	receptive	dificulties	and	who	should	be	referred	
for	 a	more	detailed	evaluation	performed	by	 the	 speech	and	
language	pathologist.	Importantly,	such	screening	allows	early	
identiication	of	 aphasic	dificulties	 and	 facilitates	 improved	
management,	rehabilitation	requirements	and	support	of	relatives.

More	 detailed	 assessment	 using	 carefully	 constructed	 tests	
to	identify	any	problems	with	comprehension,	word	inding,	
reading,	writing,	 semantics	 and	 syntactic	 is	 important	 in	
order	to	discriminate	between	the	types	of	aphasia	(detailed	
in	the	paragraphs	above)	and	to	plan	targeted	therapy.	These	
detailed	assessments	can	also	be	used	as	outcome	measures	
to	identify	the	changing	nature	of	the	aphasia	type	as	well	as	
indicating	which	areas	have	 improved	and	which	have	not.	
However,	it	has	been	found,	disappointingly,	that	it	is	unusual	
for	the	therapists	to	repeat	the	longer	aphasia	tests	at	the	end	
of	intervention,	thus	reducing	their	contribution	to	outcome	
measurement.

Impact of speech and language therapy
Many	research	studies	reviewing	the	eficacy	and	effectiveness	
of	 speech	 and	 language	 therapy	 (SLT)	 on	 the	 remediation	
of	aphasia	after	stroke	have	provided	equivocal	results.	It	is	
likely	that	this	is	a	result	of	the	heterogeneous	nature	of	the	
population	as	well	as	a	lack	of	speciicity	in	the	components	of	
the	therapy/intervention	provided.	To	address	this	the	Release	
Collaboration[5]	undertook	a	systematic	search	of	databases	and	
identiied	randomised	controlled	trials	(RCTs)	reviewing	the	
effectiveness	of	speech	and	language	therapy	for	persons	with	
aphasia	in	order	to	extract	and	pool	the	individual	participants	
data	(IPD).	They	selected	trials	with	at	least	10	participants	
and	eligible	public	domain	datasets.	Individual	predictors	of	
recovery	(age,	sex,	time	since	onset)	were	controlled	whilst	
examining	 the	 inluence	 of	 SLT,	 as	well	 as	 the	 theoretical	
approach	 of	 therapy,	 its	 context,	 delivery	mode,	 inclusion	
of	 home	practice	 and	 tailoring	 (by	 functional	 relevance	 or	
dificulty)	on	language	outcomes.	Risk	of	bias	was	considered	
and	rated	for	each	dataset	and	database.

The	 results	 of	 this	 detailed	 large	 dataset	 (5928	 IPD	 from	
174	datasets	across	28	countries)	 indicated	 that	speech	and	
language	therapy	targeting	both	auditory	comprehension	and	
spoken	language	was	associated	with	greatest	gains	on	overall	
language	ability.	Word-inding	therapy	resulted	in	peak	gains	on	
naming	as	indicated	by	the	Boston	Naming	Test[6]	and	auditory	

comprehension	outcomes	 as	 found	on	 the	Aachen	Aphasia	
Test[7]	 and	 the	Token	Test.[8]	The	 study	 examined	whether	
home	practice	was	involved	in	therapy	and	indicated	that	the	
greatest	gains	on	overall	language	ability	were	observed	when	
interventions	included	this.	However,	the	setting	for	therapy	
i.e.,	whether	it	was	home-based	or	hospital-based	made	little	
impact	to	language	improvements	since	baseline.	Although,	
it	is	interesting	to	note	that	face-to-face	SLT	was	associated	
with	 slightly	 greater	 overall	 language	 ability	 improvement	
than	non-face-to-face	approaches.

Tailoring	of	therapy	to	the	individual	communication	needs	
of	the	patient	was	not	reported	in	most	studies,	but	when	this	
information	was	available	in	the	research	reports,	it	indicated	
that	 improvements	 in	 overall	 language	 ability	 occurred	
alongside	functionally	relevant	SLT	compared	to	more	general	
stimulation	 and	 untailored	 therapy.	 Furthermore,	 tailoring	
therapy	 to	 respond	 to	 the	 level	 of	 severity	 of	 aphasia	was	
associated	with	 slightly	 higher	 gains	 on	 overall	 language.	
Conversely,	 and	 somewhat	 surprisingly,	 untailored	 SLT	
was	 associated	with	 best	 gains	 in	 naming	 and	 functional	
communication.	This	meta-analysis	suggests	that	targeted	SLT	
is	associated	with	speciic	 language	beneits	and	 that	home	
practice	is	an	important	adjunct	to	direct	therapy.

Technology in speech and language therapy for aphasia 

following stroke
Most	 studies	 of	 speech	 and	 language	 therapy	 for	 aphasia	
following	stroke	indicate	that	more	therapy	leads	to	better	
results.	 However,	 workforce	 and	 economic	 constraints	
often	 restrict	 the	 amount	 of	 speech	 and	 language	 therapy	
that	 is	 available.	A	 pragmatic,	 superiority,	 three-arm,	
individually	 randomised,	 single-blind,	 parallel	 group	
trial[9]	 recruited	patients	aged	over	18	years	who	had	been	
diagnosed	 with	 aphasia	 post-stroke	 at	 least	 4	 months	
before	randomisation.	Participants	were	randomly	assigned	
with	 the	 use	 of	 computer-generated	 stratified	 blocked	
randomisation	 (stratified	 by	 site	 and	 severity	 of	 word	
inding	at	baseline)	into	one	of	3	groups:	6	months	of	usual	
care	 (usual	 care	 group),	 daily	 self-managed	 computerised	
speech	and	language	therapy	plus	usual	care	(CSLT	group),	
or	attention	control	plus	usual	care	(attention	control	group).	
The	outcome	assessors	and	trial	statistician	were	masked	to	
the	treatment	allocation.

More	patients	allocated	to	the	computer	group	improved	and	
many	expressed	a	wish	to	continue	with	this	form	of	therapy	
at	the	end	of	the	trial.	The	results	indicate	that	computerised	
speech	 and	 language	 therapy	 plus	 usual	 care	 resulted	 in	 a	
clinically	signiicant	improvement	in	personally	relevant	word	
inding	but,	disappointingly,	did	not	result	in	an	improvement	
in	conversation.	The	authors	recommend	that	future	studies	
should	 explore	ways	 to	 generalise	 new	 vocabulary	 into	
conversation	for	patients	with	chronic	aphasia	post-stroke.

Using	technology	to	support	and	extend	access	to	speech	and	
language	therapy	seems	desirable	and	acceptable.	There	are	
an	increasing	number	of	computer	programs	and	apps	being	
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speciically	designed	for	use	by	patients	on	their	own	or	 to	
support	and	extend	speech	and	language	therapy.	The	Aphasia	
Software	Finder	https://www.aphasiasoftwareinder.org/assists	
individuals	to	identify	the	most	appropriate	software	or	app	to	
meet	the	individual	therapy	needs	of	the	patient.

Outcome Measurement � Big data and contribution to 

Improving Quality of Services
Patients	 recruited	 into	 formal	 aphasia	 research	 studies	
frequently	have	an	uncomplicated	medical	disorder	without	
comorbidities	and	tend	to	be	excluded	from	trials	if	they	are	
not	monolingual	and	do	not	have	good	eyesight	and	hearing.

These	patients	do	not	relect	the	more	diverse	clinical	caseload	
seen	in	therapy	departments,	hospitals	or	clinics.	Gathering	
consistent	and	reliable	data	on	every	patient	referred	to	speech	
and	language	therapy	would	provide	us	with	a	broader	context	
in	which	to	place	and	interpret	carefully	controlled	research	
data.	Furthermore,	gathering	data	on	each	client	will	 assist	
with	 examining	variation	 in	 practice	 between	 services	 and	
comparing/benchmarking	service	provision.[10]

Speech	and	language	therapy	aims	to	improve	more	than	the	
impairment	of	aphasia	but	also	addresses	broader	 issues	of	
communication,	social	participation	and	the	well-being	of	the	
individual	and	their	carer.	Despite	this	the	majority	of	research	
concerns	 itself	with	 examining	 changes	 in	 the	 impairment	
alone.	When	considering	the	impact	of	speech	and	language	
therapy	on	all	clients	with	aphasia	it	 is	 important	to	collect	
data	on	all	aspects	of	our	intervention	in	order	to	review	the	
impact	of	rehabilitation	more	broadly.	The	Therapy	Outcome	
Measures	 for	Rehabilitation	Professionals	 (TOM)[11,12]	was	
designed	 to	 be	 a	 simple,	 reliable,	 cross-disciplinary	 and	
cross-client	 group	method	 of	 gathering	 psychometrically	
robust	 information	 on	 the	 broader	 spectrum	 of	 issues	
associated	with	therapy/rehabilitation.	The	TOM	was	based	
on	the	3	domains	highlighted	by	World	Health	Organisations	
International	Classiication	 of	Disability	 and	 Function.[13]	
of	 impairment	 (in	 this	case,	aphasia),	 activity	 (in	 this	case,	
communication),	and	social	participation.	The	TOM	adds	a	
further	domain	of	‘well-being’	of	 the	client	and	carer	since	
it	has	been	found	that	 improving	well-being	is	often	a	goal	
in	therapy.[14]	This	approach	facilitates	therapists,	nurses	and	
other	 health	 and	 social	 care	 professionals	 to	 describe	 the	
relative	abilities	of	an	individual	across	these	four	domains	
on	an	11-point	ordinal	scale	which	incorporate	the	goals	of	
rehabilitation	at	the	beginning	and	end	of	an	episode	of	care.

The	procedures	for	using	the	TOM	requires	 the	health	care	
professional	 to	 assess	 the	 individual	 referred	 for	 treatment	
using	their	usual	assessment	procedures,	such	as	standardised	
tests,	 observation,	 report	 and	 consideration	 of	medical	 and	
social	history.	Thus,	no	additional	work/assessments	or	tests	
are	required.	It	usually	takes	less	than	3	minutes	to	assign	the	
appropriate	rating	in	the	four	domains.

A	national	database	has	been	set	up	by	the	Royal	College	of	
Speech	and	Language	Therapists[15]	to	collect	information	on	all	

patients	referred	to	speech	and	language	therapy	in	participating	
services.	This	helps	service	providers,	managers	and	funders	to	
examine	the	variation	in	provision	identifying	service	strengths	
and	weaknesses	and	contributing	to	quality	improvement.

PART 2 A STUDY OF NON-SELECTED PATIENTS WITH 

APHASIA FOLLOWING STROKE RECEIVING SPEECH AND 

LANGUAGE THERAPY

Background
Whilst	 the	 research	 cited	 above	 provides	 a	 considerable	
amount	of	 information	 related	 to	 the	 impact	of	 speech	and	
language	therapy	on	specially	selected	groups	of	patients	we	
are	less	informed	regarding	the	impact	on	non-selected	patients	
receiving	usual	care	or	differences	in	service	outcomes.

METHODS

Participants
An	 extract	was	 taken	 from	 the	 national	 database	 (ROOT)	
in	April	2020.	Patients	with	a	primary	medical	diagnosis	of	
cerebral	vascular	accident	(CVA)	and	aphasia/dysphasia	were	
identiied.	Small	 services	 (n	≤	 35)	were	 excluded	giving	 a	
inal	sample	of	1664.	The	remaining	services	were	grouped	
according	to	similarity	in	service	provision	as	follows:

Group	1	(n	=	851)
Group	2:	(n	=	484)
Group	3:	(n	=	329)

Statistical analysis
Data	were	 visually	 inspected	 prior	 to	 analysis.	Age	 and	
sex	were	 summarised	 using	 descriptive	 statistics.	 Formal	
between-group	comparisons	were	not	conducted	due	to	high	
level	of	missing	data	in	these	ields.

Between-group	 differences	 in	 impairment,	 activity,	
participation,	 and	well-being	 at	 admission	were	 compared	
using	analysis	of	variance	(ANOVA),	and	at	discharge	using	
analysis	 of	 covariance	 (ANCOVA)	with	 follow-up	 scores	
adjusted	for	baseline	values.	Model	diagnostic	checks	were	
performed.	Change	scores	and	proportions	of	patients	showing	
improvement	in	one,	two,	three	and	four	domains	are	reported.

RESULTS

Age and sex
Summaries	of	age	and	sex	at	admission	are	provided	in	Table	1.	
No	data	was	collected	in	these	ields	by	services	in	group	1	and	
there	was	a	high	amount	of	missing	data	in	group	3.

Scores at admission to service
Mean	 scores	 upon	 admission	 to	 services	 are	 shown	 by	
domain	and	group	in	Table	2.	There	was	some	evidence	of	
between-group	 differences	 in	 scores,	with	 a	 tendency	 for	
lower	 scores	 in	Group	3.	Between-group	differences	were	
less	than	0.5	points.	It	should	be	noted	that	Group	2	had	42%	
missing	 data	 in	 the	 ields	 of	 participation	 and	well-being.	
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Characteristics	of	missing	participants	were	checked.	There	
was	no	evidence	of	age-	or	sex-bias.

Improvements in scores
Mean	 scores	 at	 follow-up	 are	 provided	 in	 Table	 3.	
Between-group	comparisons	were	made	using	ANCOVA,	
controlling	 for	 baseline	 score.	 There	 was	 evidence	 of	
between-group	differences.	Group	1	had	the	highest	scores	
in	all	domains,	with	comparable	values	between	Groups	2	
and	3.

Mean	change	scores	(follow-up	minus	baseline)	are	summarised	
in	Table	4.	All	scores	(all	groups,	all	domains)	were	shown	to	
increase	over	the	course	of	therapy.	Improvements	were	of	the	
magnitude	of	0.5	points	or	greater.

The	proportion	of	patients	showing	improvements	by	number	
of	domains	 is	provided	 in	Table	5.	Data	were	excluded	for	

patients	who	did	not	have	complete	baseline	and	follow-up	
data	in	all	four	domains	(229	cases	dropped).

Group	1	had	a	higher	proportion	of	patients	who	improved	in	all	
four	domains.	Group	2	had	less	impact	with	nearly	a	3rd	of	patients	
not	being	reported	as	changing	in	any	of	the	domains.	Group	3	
had	a	positive	impact	on	37.8%	of	their	patients	improving	on	
all	4	domains	which	is	similar	to	group	1,	but	again	had	a	high	
proportion,	nearly	one	quarter,	of	patients	who	did	not	beneit	
at	all.	Reviewing	the	differences	in	the	care	pathways	of	these	
different	 services	will	 assist	 in	 identifying	 the	positive	 and	
negative	inluences	affecting	the	outcome	of	patients	with	aphasia.

Historical data
Prior	to	the	establishment	of	the	national	database	(ROOT)	being	
set	up	some	services	(different	to	those	reported	above)	submitted	
data	which	assisted	us	in	exploring	the	strengths	and	weaknesses	
of	different	service	approaches.	An	example	of	this	is	provided	
in	Figure	1	which	illustrates	direct	comparison	of	two	services

Service	A	provides	data	on	224	persons	with	stroke	who	have	
had	aphasia.	59.4%	of	these	improved	their	aphasic	impairment	
where	as	36%	remained	the	same	and	4%	showed	a	reduced	
language	ability.	54%	improved	their	communication	ability.

Comparing	these	pie	charts	illustrates	the	biggest	difference	
between	 the	 services	 is	 on	 the	 carer	well-being.	 Service	A	
improving	 carer	well-being	 in	 73%	of	 the	 cases	whereas	
the	 pilot	 site	 showed	 little	 change	 in	 the	majority	with	 an	
improvement	 in	only	34.8%.	Further	 investigation	exposed	
that	the	pilot	site	provided	little	support	for	the	carers	of	people	
with	aphasia	whereas	service	A	worked	closely	with	a	local	
stroke	club	which	are	aimed	to	support	carers.

Table 3: Mean (SD) domain scores at follow-up

Group 1 (n=851) Group 2 (n=484) Group 3 (n=329) Overall (n=1664) ANCOVA*

Impairment n 851 484 329 1664
Mean	(SD) 3.5	(1.2) 3.0	(1.4) 3.0	(1.4) 3.2	(1.3) F(2,1660)=27.74,	p<0.001

Activity n 851 484 329 1664
Mean	(SD) 3.6	(1.2) 3.2	(1.4) 3.2	(1.4) 3.4	(1.3) F(2,1660)=20.21,	p<0.001

Participation n 848 281 329 1458
Mean	(SD) 3.6	(1.2) 3.3	(1.4) 3.2	(1.4) 3.4	(1.3) F(2,1439)=14.29,	p<0.001

Well-being n 849 278 327 1454
Mean	(SD) 3.9	(1.0) 3.6	(1.4) 3.6	(1.2) 3.8	(1.1) F(2,1439)=12.95,	p<0.001

*Corrected	for	baseline	values

Table 1: Age and sex at admission to service

Group 1 

(n=851)

Group 2 

(n=484)

Group 3 

(n=329)

Overall 

(n=1664)

Age	(years)
n 0 484 38 522
Mean	(SD) - 72.8	(15.0) 72.3	(47.7) 74.7	(15.0)
Median	(IQR) - 76.0	

(65.0,	83.0)
74.5	

(63.8,	83.8)
75.0	

(65.0,	83.0)
Range - 18.0,	100.0 37.0,	96.0 18.0,	100.0

Sex
n 0 484 38 522
Male - 232	(47.9%) 22	(57.9%) 254	(48.7%)
Female - 252	(52.1%) 16	(42.1%) 268	(51.3%)

Table 2: Mean (SD) domain scores at admission to service

Group 1 (n=851) Group 2 (n=484) Group 3 (n=329) Overall (n=1664) ANOVA

Impairment n 851 484 329 1664
Mean	(SD) 2.6	(1.3) 2.5	(1.4) 2.3	(1.4) 2.5	(1.3) F(2,1661)=6.74,	p=0.001

Activity n 851 484 329 1664
Mean	(SD) 2.7	(1.3) 2.6	(1.5) 2.5	(1.4) 2.6	(1.4) F(2,1661)=2.91,	p=0.055

Participation n 848 280 328 1456
Mean	(SD) 2.7	(1.3) 2.7	(1.4) 2.4	(1.3) 2.6	(1.3) F(2,1453)=5.39,	p=0.005

Well-being n 851 278 327 1456
Mean	(SD) 3.1	(1.1) 3.2	(1.5) 2.8	(1.3) 3.1	(1.2) F(2,1453)=7.67,	p<0.001
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CONCLUSION

The	review	of	the	literature	and	results	of	systematic	reviews	
indicate	 a	 positive	 contribution	 of	 speech	 and	 language	
therapy	to	the	outcome	of	aphasia	for	selected	patients	with	
this	condition.	However,	the	area	of	impact	might	be	different	
according	to	the	process	of	care.	The	ROOT	outcome	study	
incorporated	data	on	a	large	sample	of	patients	with	relatively	
low	variability	thus	giving	conidence	in	the	power	to	detect	
statistical	differences	even	when	small.	A	clinically	signiicant	
difference	in	TOM	score	has	been	found	to	be	0.5.[9]	Since	the	
change	 scores	 in	 this	 study	were	0.5	or	 greater,	 it	 provides	
evidence	 that	 therapy	 is	doing	what	 it	 should,	 i.e.,	having	a	
positive	 impact	on	 the	majority	of	patients	 in	 some	way	or	
another.	We	had	expected	greater	between	group	differences	and	
had	found	such	in	earlier	small	studies.	We	now	conclude	that	

whilst	services	may	vary	in	their	provision	and	the	differences	in	
outcome	remain	modest	the	most	interesting	aspect	to	explore	is	
why	and	how	some	services	have	a	greater	impact	on	reducing	
impairment	 (the	aphasia)	 and	others	have	a	greater	positive	
impact	on	social	aspects	such	as	participation	and	well-being.
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Table 4: Mean (SD) change in score over the course of therapy

Group 1 (n=851) Group 2 (n=484) Group 3 (n=329) Overall (n=1664)

Impairment n 851 484 329 1664
Mean	(SD) 0.8	(0.9) 0.5	(0.8) 0.7	(0.9) 0.7	(0.9)

Activity n 851 484 329 1664
Mean	(SD) 0.9	(1.0) 0.6	(0.9) 0.7	(0.9) 0.8	(0.9)

Participation n 845 270 328 1443
Mean	(SD) 0.9	(1.0) 0.6	(0.8) 0.8	(1.0) 0.8	(1.0)

Well-being n 849 268 326 1443
Mean	(SD) 0.8	(1.1) 0.5	(0.9) 0.8	(1.1) 0.7	(1.0)

Figure 1: Therapy Outcome Measure Data from 2 Speech and Language Therapy Services illustrating impact of different service provision

Table 5: Proportions of patients showing improvement over the course of therapy

Group 1 (n=843) Group 2 (n=267) Group 3 (n=325) Overall (n=1435)

Did	not	improve 103	(12.2%) 85	(31.8%) 74	(22.8%) 262	(18.3%)
Improved	in	one	domain 72	(8.5%) 32	(12.0%) 30	(9.2%) 134	(9.3%)
Improved	in	two	domains 112	(13.3%) 42	(15.7%) 47	(14.5%) 201	(14.0%)
Improved	in	three	domains 158	(18.7%) 38	(14.2%) 51	(15.7%) 247	(17.2%)
Improved	in	all	four	domains 398	(47.2%) 70	(26.2%) 123	(37.8%) 591	(41.2%)
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