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Abstract
Background and Objective: To	 improve	 CRPS	 treatment,	 it	 is	 imperative	 to	
understand	the	nature,	degree	and	relative	importance	of	ongoing	problems	as-
sociated	with	CRPS.	The	objective	of	 this	systematic	review	was	 to	summarize	
the	 published	 data	 concerning	 measures	 of	 function	 and	 impact	 including	 oc-
cupational	parameters,	of	CRPS	at	12 months	from	symptom	onset	and	beyond.
Databases and Data Treatment: MEDLINE,	 EmBase	 and	 PsychINFO	 were	
searched	(inception	to	May	2021).	Study	cohorts	were	eligible	if	they	included;	
adult	patients	with	the	primary	complaint	of	CRPS	≥12 months	duration,	out-
comes	that	reported	change	in	CRPS	signs	and	symptoms,	and	physical	and	social	
function.	Prospero	registration:	CRD42021241785.
Results: Twenty-	two	included	studies	suggest	that	pain	and	motor	dysfunction	are	
the	most	dominant	long-	term	features	of	CRPS,	persisting	for	51%–	89%	of	patients	
at	≥12 months.	On	average	for	all	patients	who	had	CRPS	at	baseline,	grip	strength	
was	found	to	be	reduced	by	25%–	66%,	and	range	of	motion	reduced	by	20%–	25%	at	
≥12 months.	Such	losses	were	associated	with	physical	and	social	disability.	Thirty	
to	forty	percent	of	all	patients	did	not	return	to	work	and	a	further	27%–	35%	of	per-
sons	returned	to	work	but	required	some	form	of	workplace	adaptation,	although	
the	quality	of	this	data	was	poor.	Quality	assessment	highlighted	limitations	in	the	
literature,	such	as	high	attrition	bias	and	variations	in	diagnostic	criteria.
Conclusions: Results	provide	first-	time	quantitative	data	including	specific	evi-
dence	about	losses	to	motor	function	and	long-	term	compromises	to	work	status.	
Results	 demonstrate	 that	 the	 ongoing	 impact	 of	 one	 episode	 of	 CRPS	 on	 limb	
function	and	work	status	is	relatively	high.
Significance: This	review	provides	first-time	clarity	in	relation	to	outcomes	of	
limb	 function	and	work	status	associated	with	an	episode	of	CRPS,	beyond	12	
months	from	onset.	Results	demonstrate	that	the	long-term	impact	of	an	episode	
of	CRPS	on	these	outcomes	is	much	larger	than	previously	described,	and	thus	
also	 illustrates	how	the	wider	health	economic	impact	of	CRPS	is	not	yet	 fully	
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1 	 | 	 INTRODUCTION

Complex	 regional	 pain	 syndrome	 (CRPS)	 is	 a	 painful	 and	
debilitating	 disorder	 usually	 occurring	 after	 limb	 injury	
(Goebel	et	al.,	2018,	Gougeon	et	al.,	1982).	Typical	symptoms	
include	limb-	restricted	painful	skin	sensitivity,	swelling,	col-
our	changes,	temperature	changes,	problems	with	initiation	
and	control	of	movement,	and	feelings	of	disconnection	with	
the	affected	 limb	(Alam	et	al.,	2019;	De	Boer	et	al.,	2011).	
Diagnosis	 of	 CRPS	 is	 confirmed	 by	 the	 presence	 of	 these	
characteristics	(Bruehl	et	al.,	1999;	Harden	et	al.,	2010).

People	with	CRPS	 frequently	struggle	 to	use	 their	af-
fected	 limb	 and	 maintain	 functional,	 occupational	 and	
social	 activities.	 The	 health-	related	 quality-	of-	life	 (QOL)	
in	persistent	CRPS	is	low	in	comparison	with	other	long-	
term	conditions	such	as	diabetes	and	chronic	lung	disease	
(van	Velzen	et	al.,	2014).

CRPS	 is	 typically	 monophasic,	 but	 there	 is	 consider-
able	variation	in	the	 initial	severity	of-		and	later	recovery	
from	 CRPS	 (Kemler	 and	 Furnée,	 2002).	 For	 example,	 an	
early	 prospective	 study	 of	 27	 CRPS	 patients	 receiving	 no	
treatment	 for	 their	 condition	 demonstrated	 that	 only	 1	
patient	 continued	 with	 signs	 and	 symptoms	 of	 CRPS	 at	
1-	year	 (Zyluk,	 1998);	 while	 other	 studies	 using	 more	 de-
tailed	outcome	measures	have	reported	that	even	patients	
who	substantially	 improve	often	have	ongoing	significant	
long-	term	problems	affecting	their	QOL	(Bean	et	al.,	2014b;		
De	Mos	et	al.,	2009).	What	is	measured	and	what	is	consid-
ered	significant	in	terms	of	CRPS	outcome	is	inconsistent	
(Llewellyn	et	al.,	2018).	The	relative	 individual	 impact	of	
CRPS	 in	 the	 longer	 term	 is	 therefore	 poorly	 understood,	
which	 makes	 it	 difficult	 for	 clinicians	 and	 researchers	 to	
fully	 appreciate	 the	 true	 health-	economic	 impact	 associ-
ated	 with	 CRPS.	 To	 improve	 CRPS	 treatment	 and	 justify	
when	and	how	health	care	resources	could	be	best	utilized,	
it	 is	therefore	imperative	to	better	understand	the	nature,	
degree,	and	relative	importance	of	any	ongoing	problems.

An	earlier	systematic	review	comprehensively	discussed	
CRPS	symptom	recovery	in	2012	(review®)	(Bean	et	al.,	2014b).	
The	 authors	 concluded	 that	 although	 many	 CRPS	 patients	
demonstrate	 good	 improvements	 within	 6	 to	 13  months,	 a	
significant	number,	even	within	that	improving	group	experi-
ence	lasting	symptoms.	The	primary	focus	of	this	2012	review	
was	on	symptom	recovery.	The	review	highlighted	that	data	
quality	was	poor,	and	outcome	measurements	were	variable	
and	often	limited	suggesting	that	more	research	was	needed.	

Information	 relating	 to	how	CRPS	specifically	 impacts	dis-
ability	and	occupational	status	was	limited	given	the	focus	of	
the	review.	Information	regarding	the	 functional	and	occu-
pational	impact	of	CRPS	is	needed	to	understand	the	long-	
term	individual	health	economic	impact	of	CRPS,	and	ensure	
treatment	 supports	 recovery	 that	 is	meaningful	 to	patients.	
Therefore,	there	was	good	rationale	to	update	the	previous	re-
view	to	provide	specific	information	regarding	the	long-	term	
physical	and	social/occupational	impact	of	CRPS	symptoms.	
The	 present	 review	 aims	 to	 summarize	 the	 published	 data	
concerning	 the	 impact	 of	 CRPS	 symptoms,	 specifically	 the	
physical	and	occupational	impact	of	symptoms,	at	12 months	
from	symptom	onset	and	beyond.

2 	 | 	 METHODS

A	systematic	 review	of	 the	 literature	was	conducted,	 fo-
cusing	 on	 the	 nature	 and	 extent	 of	 CRPS	 symptoms	 at	
12 months	and	beyond.	The	aim	of	the	review	was	to	ex-
amine	the	literature	and	to	summarize	the	published	data	
concerning	 the	 course	 and	 impact	 of	 CRPS	 symptoms	
over	time.	Trial	registration:	Prospero	CRD42021241785.

2.1	 |	 Search strategy

To	 ensure	 the	 systematic	 review	 reflected	 an	 update	 of	
review®	congruent	electronic	databases	and	search	terms	
were	used.	EMBASE,	MEDLINE	and	PsycINFO	and	refer-
ence	 lists	were	searched,	 from	inception	until	May	2021	
(search	date).	Example	search	strategy	(S1).

2.2	 |	 Selection of studies

Study	 eligibility	 was	 constructed	 using	 PICO	 components.	
All	 abstracts	 were	 reviewed	 using	 an	 inclusion/exclusion	
tool	(Table	S1).	Studies	of	adults	(+18 years)	with	the	primary	
complaint	of	CRPS	≥12 months	duration,	or	which	included	
cohorts	followed	up	for	≥12 months	from	symptom	onset,	
were	included.	Studies	using	outdated	CRPS	terms	of	algod-
ystrophy,	 sudecks	and	 reflex	 sympathetic	dystrophy	 (RSD)	
were	also	included.	Studies	were	included	if	their	stated	aim	
was	 to	 investigate	 the	 outcome,	 course,	 severity	 and	 prog-
nosis	of	CRPS.	Studies	were	excluded	if	they;	had	a	sample	

understood.	We	additionally	highlight	the	need	for	future	research	that	identifies	
long-term	predictors,	and	treatments	that	can	foster	good	functional	and	occupa-
tional	recovery.
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size	of	≤20	(such	samples	were	considered	too	small	to	draw	
yield	reliable	or	precise	estimates	(Hackshaw,	2008),	assessed	
response	to	treatment,	or	were	not	published	in	English	or	
French.	Articles	were	additionally	excluded	if	they	were	only	
available	in	abstract	format,	were	based	on	paediatric	cohorts	
(due	to	suggested	differences	in	presentation)	or	had	follow-
	up	or	response	rates	<50%	(Bean	et	al.,	2014b).

2.3	 |	 Quality assessment

The	Quality	of	included	studies	was	assessed	by	two	au-
thors	 using	 the	 Joanna	 Briggs	 Institute	 (JBI)	 critical	 ap-
praisal	 checklist	 for	 studies	 reporting	 prevalence	 data	
(Munn	 et	 al.,	 2015);	 any	 discrepancies	 were	 resolved	 by	
a	third.	For	each	question,	each	study	was	scored	positive	
(Y),	 negative	 (N),	 or	 unclear	 (U)	 (Table	 S2).	 In	 keeping	
with	review®,	attrition	rates	of	>20%	or	response	rates	of	
<75%	were	considered	at	high	risk	of	bias.

2.4	 |	 Data extraction

Included	 abstracts	 proceeded	 to	 a	 full-	text	 review.	
Extraction	data	included	study	type,	sample	and	method,	
diagnostic	 criteria,	 duration	 of	 CRPS	 at	 baseline,	 dura-
tion	of	CRPS	at	follow-	up,	the	timing	of	assessments,	and	
relevant	outcome	measures.	Relevant	outcome	measures	
included	data	concerning	resolution	of	CRPS,	change	 in	
CRPS	 Signs	 and	 symptoms,	 and	 physical	 and	 social	 dis-
ability	(e.g.	occupational	adjustments).

2.5	 |	 Data synthesis

Due	to	significant	heterogeneity	in	research	methods,	it	
was	 not	 possible	 to	 quantitatively	 pool	 data.	 Therefore,	
data	were	synthesized	according	to	study	type	and	find-
ings	 of	 the	 relevant	 outcome	 measures	 were	 reported.	
For	 outcomes	 describing	 changes	 in	 signs	 and	 symp-
toms	 the	 review	 focusses	 on	 the	 diagnostic	 categories	
‘sensory/pain’	and	‘motor	function’	(weakness,	range	of	
movement,	quality	of	movement)	 (Harden	et	al.,	 2010);	
this	 is	 because	 signs	 and	 symptoms	 in	 these	 categories	
have	been	consistently	described	as	 the	most	persistent	
and	disabling	(Bean	et	al.,	2014b;	Llewellyn	et	al.,	2018);	
in	contrast	we	found	vasomotor	and	sudomotor	features	
typically	 exhibited	 greater	 improvements	 and	 were	 less	
disabling	 (Table	 S3).	 Within	 each	 section,	 we	 highlight	
which	 studies	 were	 included	 in	 the	 review®	 and	 where	
some	 of	 these	 earlier	 studies	 did	 not	 make	 the	 thresh-
old	for	the	current	review.	Overall	results	are	discussed	
in	the	context	of	review®,	with	a	focus	on	quantification	

of	 outcomes	 pertaining	 to	 physical	 and	 occupational	
function.

3 	 | 	 RESULTS

Electronic	 database	 search	 yielded	 2488	 papers-		 747	 pa-
pers	 were	 published	 since	 review®.	 A	 further	 15	 papers	
were	identified	from	hand	searches.	58	of	these	2503	were	
selected	 for	 a	 closer	 review	 and	 examined	 in	 detail.	 The	
second	 author	 screened	 any	 study	 where	 uncertainty	 re-
mained	about	inclusion/exclusion	criteria,	and	a	consensus	
decision	was	made.	Of	the	58	studies,	22	met	the	inclusion	
criteria	(Figure	1).	Of	these	22,	15	studies	were	congruent	
with	those	reviewed	in	review®	and	7	were	published	later.

Of	 note,	 review®	 had	 included	 3	 additional	 studies,	
which	did	not	meet	the	thresholds	for	this	present	review	
(Table	1),	study	characteristics	(Table	2).

3.1	 |	 Quality assessment

Study	 quality	 was	 variable	 (Table	 S3);	 below	 we	 have	
listed	the	main	identified	limitations.

1.	 Non-	uniform	choice	of	diagnostic	criteria.	In	2010	the	
Budapest	 criteria	 became	 the	 recognized	 diagnostic	
gold	 standard	 (Harden	 et	 al.,	 2010),	 2/14  of	 studies	
published	 before	 2010	 and	 5/8	 of  studies	 published	
after	 2010	 used	 these	 criteria.

2.	 Most	 studies	 (18/22)	 did	 not	 include	 samples	 repre-
sentative	of	the	wider	CRPS	population	and	were	con-
ducted	within	a	specialist	setting.	Additionally,	sample	
size	 justification	 was	 considered	 a	 source	 of	 bias	 in	
10/22	included	studies.

3.	 As	 we	 wished	 to	 understand	 the	 natural	 course	 of	
CRPS,	 we	 therefore	 also	 considered	 whether	 samples	
represented	 ‘inception-	cohorts’.	 These	 samples	 are	
recruited	within	3 months	of	CRPS	onset	(Bean	et	al.,	
2014b)	 and	 accounted	 for	 7/22  studies.	 While	 other	
studies	may	have	excluded	CRPS	patients	who	did	not	
seek	treatment	or	whose	CRPS	significantly	improved	
prior	to	the	point	of	inclusion.

4.	 All	studies	defined	their	outcomes;	13/22 studies	used	
validated	outcome	measures;	9/22 studies	included	an	
objective	measure.

5.	 12/22 studies	performed	relevant	statistical	 testing,	 for	
example	 reporting	 statistically	 significant	 change	 be-
tween	groups	or	change	in	symptoms/impact	over	time.

6.	 14/22	were	considered	high	at	risk	of	bias	in	terms	of	
response	 and	 attrition	 rates	 and	 only	 one	 study	 de-
scribed	 the	management	of	missing	data	 (Bean	et	al.,	
2014a).
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3.2	 |	 Prospective studies (n = 6)

Of	these,	four	were	in	review®	(Bickerstaff	&	Kanis,	1994;	
Laulan	 et	 al.,	 1997;	 Zyluk,	 1998);	 one	 study	 from	 re-
view®	 was	 excluded.	 For	 this	 review,	 both	 baseline	 and	
>=12 months	outcomes	are	reported	(Table	3).

Three	studies	monitored	cohorts	of	patients	following	
fracture	over	time	and	reported	outcomes	for	patients	with	
and	 without	 CRPS	 (Beerthuizen	 et	 al.,	 2012;	 Bickerstaff	
&	 Kanis,	 1994;	 Laulan	 et	 al.,	 1997).	 One	 study	 followed	
CRPS	patients	who	had	no	treatment	for	their	condition	
(Zyluk,	1998).

A	 further	 two	 more	 recent	 prospective	 studies	 re-
cruited	patients	with	CRPS	<12 weeks,	from	community	
and	orthopaedic-	based	hand	and	physiotherapy	clinics	
(Bean	et	al.,	2015,	2016).	The	2015	study	examined	psy-
chological	 predictors	 of	 outcome	 for	 patients	 fulfilling	
the	IASP	diagnostic	criteria	(n = 66)	(Bean	et	al.,	2015).	

The	2016	study	included	the	same	cohort	who	also	met	
the	Budapest	criteria	to	examine	the	extent	of	recovery	
(Bean	et	al.,	2016).

CRPS	resolution

Four	studies	recorded	CRPS	diagnosis	at	baseline	and	fol-
low	up	(FU)	 (Bean	et	al.,	2016,	Beerthuizen	et	al.,	2012,	
Laulan	et	al.,	1997,	Veldman	et	al.,	1993).	One	study	fol-
lowed	 a	 cohort	 that	 received	 no	 treatment	 and	 reported	
that	 only	 one	 patient	 continued	 to	 be	 diagnosed	 at	
13 months	(Zyluk,	1998).	However,	 lower	recovery	rates	
were	reported	by	other	studies.	At	12 months;	two	studies	
reported	that	57%–	63%	of	patients	continued	with	CRPS	
post-	fracture	(Laulan	et	al.,	1997,	Beerthuizen	et	al.,	2012),	
and	 a	 further	 study	 reported	 25%	 of	 patients	 continued	
with	CRPS	(Bean	et	al.,	2016).	These	results	indicated	that	

F I G U R E  1  Prisma	diagram	flowchart	
of	inclusionRecords iden�fied through 

database searching
(n = 2488)
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T A B L E  1 	 Studies	excluded	from	earlier	review

Reference Study type Reason for exclusion Detail

1.	Atkins	et	al.	(1989) Prospective Follow	up	<12 months Follow	up	6 months

2.	Fialka	et	al.	(1991) Retrospective Sample	size	<20 Sample	size	17

3.	Zyluk	(2001) Retrospective Follow	up	<12 months Follow	up	11 months
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symptoms	of	CRPS	do	improve	for	many	over	time,	to	the	
extent	they	no	longer	fulfil	a	CRPS	diagnosis.	Despite	im-
provements	all	studies	noted	that	few	patients	were	ever	
without	any	CRPS	symptoms	at	FU,	with	5.4%	represent-
ing	the	highest	reported	percentage	of	patients	reporting	
no	 ongoing	 CRPS	 symptoms	 across	 studies	 (Bean	 et	 al.,	
2016).

Sensory/pain	outcomes

In	3	studies	that	included	a	non-	CRPS	control,	2	reported	
that	 patients	 who	 developed	 CRPS	 had	 higher	 pain	 in-
tensity	at	baseline	than	those	without	(Beerthuizen	et	al.,	
2012;	 Laulan	 et	 al.,	 1997).	 Painful	 symptoms,	 including	
allodynia,	 tenderness	and	pain	 intensity,	 showed	an	 im-
provement	by	12 months	in	all	studies	(Table	3).

Motor	function

Motor	 symptoms	 were	 measured	 in	 four	 studies,	 each	
using	 different	 outcome	 measures	 (Bean	 et	 al.,	 2016;	
Bickerstaff	&	Kanis,	1994;	Laulan	et	al.,	1997;	Zyluk,	1998).

Bickerstaff	 and	 Kanis,	 followed	 274	 patients	 follow-
ing	wrist	 fracture	of	which	77	developed	CRPS.	65%	of	
CRPS	patients	reported	ongoing	stiffness	at	12 months,	
compared	to	20%	in	the	control	population.	Grip	strength	
was	measured	as	a	ratio	of	the	affected	hand	compared	
to	the	unaffected	hand.	Grip	strength	in	the	control	pop-
ulation	had	almost	reached	parity	at	6 months	but	was	
reduced	 by	 50%	 for	 CRPS	 patients,	 and	 45%	 of	 CRPS	
patients	at	12 months	 (raw	data	 relating	 to	SEM	is	not	
provided).

Laulan	et	al	and	Zyluk	divided	patients	into	subgroups	
dependent	on	recovery	at	12	and	13 months	respectively.	
Laulan	et	al	objectively	measured	wrist	mobility	and	grip	
strength	 (dynamometer)	 and	 compared	 measures	 with	
the	uninvolved	contralateral	side	(n = 100).	A	reduction	
of	<25%	in	wrist	mobility	or	grip	strength	was	described	as	
a	good	outcome,	moderate	outcome	>25%	loss,	and	poor	
outcome	>50%	loss.	At	1 year	for	mobility	39%	achieved	
a	 good	 outcome,	 38%	 moderate	 and	 23%	 poor	 (15	 had	
CRPS).	Grip	strength:	64%	good,	23%	moderate	(2	still	had	
CRPS)	and	13%	poor	(all	still	had	CRPS).	Zyluk	(n = 27)	
grouped	 CRPS	 patients	 as:	 with	 good	 outcome	 (no	 pain	
and	full	finger	flexion)	=73%;	moderate	(pain	after	loading	
and	 <3  cm	 loss	 of	 finger	 flexion)	 =13%;	 and	 poor	 (per-
sistent	pain	and	loss	of	finger	flexion	>3cm)	=13%.	They	
additionally	reported	that	mean	grip	strength	(dynamom-
eter)	for	the	whole	group	increased	from	0.4%	of	the	unin-
volved	contralateral	side	at	baseline,	to	17%	at	6 months,	
and	45%	at	13 months.R
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Therefore,	 all	 three	 studies	 described	 that	 despite	
improvements	 an	 episode	 of	 CRPS	 was	 associated	 with	
on	 average	 losses	 of	 between	 ¼	 -		 ½	 of	 grip	 strength	 at	
≥12 months.

Bean	 et	 al	 measured	 wrist	 and	 ankle	 range	 of	 move-
ment	for	patients	with	CRPS	(n = 59)	(Bean	et	al.,	2016);	
on	 12-	month	 objective	 assessment	 on	 average	 patients	
had	regained	79.82%	(standard	deviation	(SD) = 22.54)	of	
movement	compared	to	unaffected	side	and	therefore	had	
lost	on	average	20%	of	movement,	and	75%	reported	prob-
lems	with	limb	movement.

Physical	and	social	disability

Several	prospective	studies	used	standardized	measures	of	
disability	 that	 indicated	 ongoing	 difficulty	 for	 some	 and	
improvements	 for	 others.	 Both	 Bean	 et	 al	 papers	 used	
the	disability	index	score	(Bean	et	al.,	2015,	2016)	and	il-
lustrated	improvement	from	moderate/severe	in	average	
scores	at	baseline,	to	mild/moderate	at	12 months	(com-
bined	 values	 of	 37.15	 to	 14.74	 (p  <  0.001),	 and	 38.12	 to	
15.03	(p < 0.001)	(Bean	et	al.,	2016).

Beerthuizen	et	al	reported	significantly	lower	physical	
component	scores	using	the	SF-	36	(p <0.001)	at	one	year,	
for	 patients	 who	 fulfilled	 a	 CRPS	 diagnosis	 at	 baseline	
than	 those	 who	 did	 not	 (27.3	 (SD	 7.42)	 vs.	 34.6	 (SD	 SD	
8.34)	vs.	44.9	(SD	10.0))	(Beerthuizen	et	al.,	2012).

The	 2015	 Bean	 et	 al	 study	 considered	 what	 baseline	
variables	were	predictors	of	recovery	(Bean	et	al.,	2015).	
Mixed-	effects	 models	 were	 conducted	 to	 identify	 vari-
ables	associated	with	pain	 scores	and	disability	over	 the	
12 months.	For	pain,	the	effects	of	disability	and	anxiety	
on	 pain	 scores	 were	 found	 to	 be	 statistically	 significant;	
those	with	lower	disability	and	anxiety	scores	at	baseline	
had	 lower	 pain	 intensity	 over	 the	 following	 12  months	
(p < 0.01	and	p < 0.05	respectively).	For	disability,	those	
with	 lower	 pain	 and	 pain-	related	 fear	 scores	 at	 baseline	
were	less	disabled	over	the	following	12 months	(p < 0.01	
and	p < 0.05	respectively).	They	suggest	that	pain	inten-
sity,	 anxiety	 and	 pain-	related	 fear,	 are	 associated	 with	
poorer	outcomes	in	CRPS.

Work	status

Only	one	study	measured	this	reporting	that	69.5%	of	the	
included	 59	 patients	 were	 working	 prior	 to	 CRPS	 onset	
(Bean	et	al.,	2015).	Of	these	67.5%	had	returned	to	work	
(RTW)	at	6 months	and	64.1%	by	12 month	and	worked	
25.97  h	 (SD	 23.44)	 per	 week.	 Pre	 CRPS	 working	 hours	
were	not	reported.

3.3	 |	 Retrospective studies (n = 10)

Overall,	 ten	 suitable	 retrospective	 studies	 were	 identi-
fied	(Bejia	et	al.,	2005,	De	Mos	et	al.,	2009,	Dumas	et	al.,	
2011,	 Ehrler	 et	 al.,	 1995,	 Galer	 et	 al.,	 2000,	 Geertzen	
et	 al.,	 1998,	 Gougeon	 et	 al.,	 1982,	 Savaş	 et	 al.,	 2008,	
Sharma	et	al.,	2009,	Subbarao	&	Stillwell,	1981)	(Table	2),		
all	of	which	had	been	 included	 in	review®,	 two	 identi-
fied	 from	 review®	 were	 excluded	 (Fialka	 et	 al.,	 1991;	
Zyluk,	2001)	(Table	1).

De	Mos	et	al	in	a	high-	quality	study	identified	patients	
from	the	Netherlands	integrated	primary	care	information	
project	to	provide	a	population-	representative	CRPS	sam-
ple	(De	Mos	et	al.,	2009).	The	study	compared	outcomes	in	
these	patients	with	matched	reference	patients	with	iden-
tical	past	injuries	but	no	CRPS	development.

The	 remaining	 nine	 studies	 scored	 lower	 in	 terms	 of	
quality.	 Eight	 studies	 identified	 patients	 from	 patient	
treatment	 records	 (Bejia	 et	 al.,	 2005,	 Dumas	 et	 al	 2009,	
Ehrler	 et	 al.,	 1995,	 Galer	 et	 al.,	 2000,	 Geertzen	 et	 al.,	
1998,	Gougeon	et	al.,	1982,	Savaş	et	al.,	2008,	Subbarao	&	
Stillwell,	1981),	while	one	used	an	online	survey	hosted	on	
a	CRPS	website	(Sharma	et	al.,	2009),	(Table	4).

3.3.1	 |	 CRPS	resolution

Six/ten	studies	reported	on	general	recovery	in	respect	to	
CRPS	(Bejia	et	al.,	2005,	De	Mos	et	al.,	2009,	Ehrler	et	al.,	
1995,	 Geertzen	 et	 al.,	 1998,	 Gougeon	 et	 al.,	 1982,	 Savaş	
et	al.,	2008).	Findings	were	highly	heterogeneous	between	
studies	 with	 ratings	 ranging	 between	 22%–	90%	 for	 the	
number	of	patients	who	had	ongoing	CRPS	symptoms	at	
longer	term	FU.

Noting	 that	 within	 their	 respective	 studies	 patient	
outcomes	 were	 highly	 variable,	 two	 studies	 retrospec-
tively	 grouped	 CRPS	 patients	 into	 outcome	 categories	
(Bejia	et	al.,	2005;	De	Mos	et	al.,	2009).	Both	studies	re-
port	 just	 over	 60%	 of	 CRPS	 patients	 recovered	 well	 by	
12  months,	 while	 25%–	29%	 achieved	 a	 moderate	 out-
come	and	9%–	14%	were	categorized	as	having	poor	out-
comes	(Table	2).

3.3.2	 |	 Sensory/pain	outcomes

The	prevalence	of	pain	as	an	ongoing	symptom	was	gen-
erally	higher	than	reported	for	prospective	studies.	Many	
studies	used	questionnaires	to	collect	outcomes,	however,	
administration	of	these	varied	across	all	studies	prevent-
ing	like	for	like	comparisons.	Seven	studies	reported	per-
centages	of	patients	with	ongoing	pain	at	final	FU	ranging	
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from	32%–	86%	(De	Mos	et	al.,	2009,	Dumas	et	al.,	2011,	
Ehrler	et	al.,	1995,	Geertzen	et	al.,	1998,	Savaş	et	al.,	2008,	
Sharma	et	al.,	2009,	Subbarao	&	Stillwell,	1981).	The	De	
Mos	et	al	study	recorded	that	32%	of	people	with	CRPS	re-
ported	ongoing	pain	in	the	general	population,	which	was	
lower	 than	 the	 percentages	 reported	 by	 the	 studies	 (De	
Mos	et	al.,	2009).	Unlike	the	other	studies	 this	 included	
patients	who	may	have	not	required	or	sought	treatment.	
Within	this	study	higher	pain	and	high	incidence	of	sen-
sory	 symptoms	 at	 baseline	 were	 associated	 with	 poorer	
outcome	at	FU	(De	Mos	et	al.,	2009).

3.3.3	 |	 Motor	function

Seven/ten	retrospective	 studies	 report	a	high	prevalence	
of	 problems	 affecting	 motor	 function,	 that	 is,	 weakness	
and	stiffness;	however,	there	was	substantial	variation	in	
how	this	was	measured	(De	Mos	et	al.,	2009,	Galer	et	al.,	
2000,	 Geertzen	 et	 al.,	 1998,	 Savaş	 et	 al.,	 2008,	 Sharma	
et	al.,	2009,	Subbarao	&	Stillwell,	1981).

Five	of	these	seven	studies	used	a	range	of	subjective	
measures,	including	(1)	‘reduced	range	of	movement’	(60%	
at	5.8 years)	(De	Mos	et	al.,	2009),	(2)	‘weakness’	(59%	at	
5.8 years)	(De	Mos	et	al.,	2009),	(52%	at	33 months)	(Galer	
et	al.,	2000),	(3)	 ‘stiffness’	(51%	at	22 months)	(Subbarao	
&	 Stillwell,	 1981),	 (4)	 ‘reduced	 muscle	 strength’	 (58%	 at	
5.5 years)	(Geertzen	et	al.,	1998),	(36%	at	9 years)	(Ehrler	
et	al.,	1995),	and	(5)	‘motor	problems	interfering	with	ac-
tivities	of	daily	life’	(96%	at	5.5 years)(Sharma	et	al.,	2009).

Three	of	these	seven	also	included	objective	functional	
measures.	Geertzen	et	al	and	Savas	et	al	reported	that	pa-
tients	had	regained	on	average	74%	of	their	contralateral	
grip	strength	(n = 65	at	5.5 years)	(Geertzen	et	al.,	1998),	
and	58%–	66%	(right	versus	left)	of	hand	grip	compared	to	
matched	controls	respectively	(n = 30	at	18 months)	(Savaş	
et	al.,	2008).	De	Mos	et	al	invited	patients	for	a	physical	ex-
amination	(75/102	total	sample)	and	observed	‘weakness’	
for	41%	and	‘reduced	range	of	motion’	for	44%	(5.8 years)	
(De	 Mos	 et	 al.,	 2009).	 The	 measurement	 method	 is	 un-
clear,	however,	observed	percentages	were	lower	in	com-
parison	to	subjective	percentages	reported	by	patients	for	
the	same	features.	De	Mos	et	al	report	motor	problems	at	
baseline,	were	 three	 times	more	prevalent	 in	 those	with	
poor	long-	term	outcomes,	compared	with	patients	consid-
ered	to	have	a	good	outcome.

3.3.4	 |	 Physical	and	social	disability

Several	studies	quantified	disruption	to	activity	associated	
with	CRPS.	At	22 months,	Subbareo	&	Stillwell	describe	
that	 23%	 of	 patients	 returned	 to	 full	 activity,	 while	 14%	R
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required	 considerable	 activity	 modification	 (Subbarao	 &	
Stillwell,	 1981).	 Sharma	 et	 al	 (online	 survey)	 described	
mobility	problems	in	86%	and	self-	care	problems	in	57%	
(Sharma	et	al.,	2009).	Galer	et	al	reported	substantial	in-
terference	 in	 75%	 of	 patients	 (score	≥5⁄10)	 with	 general	
activity,	 mood,	 normal	 work	 and	 recreational	 activities	
using	the	brief	pain	inventory	interference	subscale	(Galer	
et	al.,	2000).	Savas	et	al	found	patients	had	mild-		moder-
ate	disability	using	the	disability	of	the	arm,	shoulder	and	
hand	(DASH)	questionnaire	 (mean	score=55.27 ± 21.08	
in	 CRPS	 patients	 and	 mean	 score=26.16  ±  5.56	 in	 con-
trols)	 (Savaş	 et	 al.,	 2008).	 Variations	 in	 measures	 used	
limits	comparisons	but	help	to	illustrate	the	wide-	ranging	
long-	term	impact	associated	with	CRPS.

3.3.5	 |	 Work	status

De	Mos	et	al	in	a	population-	based	study	reported	that	of	
102	patients,	53%	had	been	working	prior	to	CRPS	onset.	Of	
these	54	patients,	only	41%	of	these	had	been	able	to	return	
to	their	normal	work,	while	28%	returned	to	work,	requir-
ing	adaptation	of	work	roles	or	hours	and	31%	stopped	work	
altogether	because	of	CRPS	(Netherlands)	(De	Mos	et	al.,	
2009).	Dumas	et	al	used	information	from	French	occupa-
tional	health	clinics;	reported	67%	of	55	patients	were	able	
to	RTW	at	one	year,	while	33%	were	unable	due	to	CRPS.	
On	univariate	analysis,	criteria	predictive	of	RTW,	a	seden-
tary	job,	and	high	level	of	education	(Dumas	et	al.,	2011).	
Subbareo	&	Stillwell	(USA)	reported	that	for	125	patients,	
61%	of	patients	had	been	working	prior	to	CRPS	onset	−31%	
of	these	retired	or	did	not	return	to	the	same	work	due	to	
CRPS,	35%	were	officially	classed	as	disabled	(although	it	is	
unclear	how	this	affected	their	job),	30%	returned	to	same	
jobs	and	4%	were	not	accounted	for	(Subbareo	&	Stillwell	
1981).	In	Sharma	et	al’s	study	(USA)	62%	of	888	patients	re-
ported	that	CRPS	interfered	with	their	work	role.	They	also	
report	 that	 2/3	 of	 patients	 claimed	 benefits	 due	 to	 CRPS	
functional	impairments	(Sharma	et	al.,	2009).

Results	overall	show	roughly	1/3	of	patients	are	unable	
to	 RTW	 at	 long-	term	 FU	 because	 of	 CRPS,	 while	 a	 fur-
ther	proportion	of	patients	experience	some	work	status	
compromise.

3.4	 |	 Cross sectional studies/correlation 
studies (n = 6)

Six	 identified	 studies	 used	 cross	 sectional	 sampling		
(Table	2)	and	considered	the	association	of	different	varia-
bles	with	respect	to	CRPS	outcome	(Table	5)	(Antunovich	
et	 al.,	 2020;	 Bean	 et	 al.,	 2014a;	 De	 Boer	 et	 al.,	 2011;	 De	
Jong	et	al.,	2011;	Schwartzman	et	al.,	2009;	Veldman	et	al.,	

1993),	 three	had	also	been	 included	within	review®,	 (De	
Boer	et	al.,	2011;	Schwartzman	et	al.,	2009;	Veldman	et	al.,	
1993)	none	were	excluded.

3.4.1	 |	 Sensory/pain	outcomes

Antunovich	 et	 al	 found	 longer	 symptom	 duration	 pre-
dicted	greater	pain	intensity	(β = 0.28;	p = 0.039,	n = 53)	
(Antunovich	et	al.,	2020).	Schwartzman	et	al	also	demon-
strated	a	positive	correlation	between	pain	intensity	and	
disease	 duration	 (Schwartzman	 et	 al.,	 2009)	 (r  =  0.60,	
p = 0.005,	n = 656).	In	contrast	Bean	et	al	found	disease	
duration	 was	 not	 predictive	 of	 pain	 or	 disability	 (Bean	
et	al.,	2014a).

Three	 studies	 reported	 high	 pain	 intensity	 and	 func-
tional	 disability	 were	 positively	 correlated	 with	 patient’s	
perception	of	activity	and	movement	(Antunovich	et	al.,	
2020;	Bean	et	al.,	2014a;	De	Jong	et	al.,	2011).	Bean	et	al	and	
Antunovich	et	al	reported	higher	pain	intensity	and	dis-
ability	were	associated	with	higher	kinesiophobia	 (TSK)	
scores	(fear	of	pain	due	to	movement)	(Antunovich	et	al.,	
2020;	Bean	et	al.,	2014a),	while	De	Jong	et	al	reported	these	
variables	were	associated	with	perceived	harmfulness	of	
activities	(De	Jong	et	al.,	2011).	Antunovich	et	al	addition-
ally	 found	negative	 illness	perceptions	and	a	poorer	un-
derstanding	 of	 CRPS	 were	 correlated	 with	 higher	 levels	
of	pain	intensity	and	disability	(Antunovich	et	al.,	2020).

3.4.2	 |	 Motor	function

Features	of	pain	and	motor	dysfunction	remained	domi-
nant	and	consistently	high	regardless	of	CRPS	duration.	
For	example,	Veldman	et	al	show	limited	movement	was	a	
feature	for	90%	at	2 months	and	83%	of	cases	>12 months	
(Veldman	et	al.,	1993).	De	Boer	et	al	using	reported	lim-
ited	movement	for	77%	at	both	2	and	12 months	(IASP	cri-
teria).	They	also	noted	that	67%	of	patients	had	problems	
associated	with	reduced	strength	at	12 months	(De	Boer	
et	al.,	2011).	Schwartzman	et	al	found	similarly	found	loss	
of	 strength	 remained	 a	 dominant	 feature	 of	 both	 early	
and	longer	duration	CRPS.	They	reported	93%	prevalence	
during	the	first	5 years	and	94%	prevalence	after	10 years	
(Schwartzman	et	al.,	2009).	Interestingly	despite	the	high	
prevalence	loss	of	strength	was	not	correlated	with	disease	
duration	in	this	study	(r = 0.22,	p = 0.340).

3.4.3	 |	 Physical	and	social	disability

Three	 studies	 examined	 predictive	 variables	 associated	
with	disability	(see	above).
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Schwartzman	 reported	 that	 pain	 interfered	 with	 gen-
eral	 activity,	 enjoyment	 of	 life,	 mood,	 work,	 ability	 to	
concentrate	 and	 ability	 to	 sleep	 in	 97%	 of	 respondents	
(Schwartzman	et	al.,	2009).

3.4.4	 |	 Work	status

Three	 studies	 included	 work	 related	 outcomes	 report-
ing	higher	proportions	of	people	not	being	able	 to	RTW	
than	 prospective	 and	 retrospective	 studies	 (Antunovich	
et	al.,	2020;	Bean	et	al.,	2014a;	Schwartzman	et	al.,	2009).	
Schwartzman	et	al	reported	that	81%	of	patients	with	an	
average	CRPS	duration	of	37.5 years	(n = 656,	USA)	had	
stopped	work	at	some	time	point	with	only	27%	returning	
to	work	in	their	normal	capacity.	Both	New	Zealand	stud-
ies	reported	similar	percentages	of	patients	in	work,	Bean	
et	al	report	20%	(n = 88,	43.15 months)	(Bean	et	al.,	2014a),	
Antunovich	et	al	reports	18%,	while	43%	were	received	in-
come	compensation	 (n = 53,	62.4 months)	 (Antunovich	
et	al.,	2020).	These	proportions	are	 lower	 than	 for	other	
study	types	however	it	should	be	noted	that	these	studies	
measured	work	status	for	populations	who	required	ongo-
ing	longstanding	CRPS	treatment.

4 	 | 	 DISCUSSION

The	 aim	 of	 the	 review	 was	 to	 summarize	 the	 published	
data	 concerning	 the	 impact	 of	 CRPS	 symptoms,	 specifi-
cally	the	physical	and	occupational	impact	of	symptoms,	
at	 12  months	 from	 symptom	 onset	 and	 beyond.	 The	 22	
included	studies	agreed	that	features	of	CRPS	usually	im-
prove	with	time.	Pain	and	motor	dysfunction	were	found	
to	be	the	most	prevalent	ongoing	symptoms	affecting	be-
tween	51%–	89%	of	all	patients	at	 longer	 term	follow	up.	
The	 persistence	 of	 these	 features	 can	 dramatically	 im-
pact	a	person’s	physical	and	social	abilities.	How	physical	
and	 social	 disability	 was	 measured	 was	 highly	 variable.	
Results	indicate	that	CRPS	is	associated	with	a	25%–	66%	
reduction	in	grip	strength	and	prevents	return	to	work	for	
30%–	40%	of	cases	of	at	≥12 months.	The	current	review	
provides	first-	time	quantitative	data	on	function	and	work	
status	for	CRPS	≥12 months	and	builds	on	evidence	pro-
vided	by	review®	(Bean	et	al.,	2014b).

4.1	 |	 Motor function

Across	 14	 studies,	 51%–	89%	 of	 patients	 continue	 expe-
riencing	 symptoms	 of	 weakness,	 stiffness,	 and	 reduced	
range	of	movement	at	12 months	and	beyond	(Bean	et	al.,	
2016,	Bickerstaff	&	Kanis,	1994,	De	Boer	et	al.,	2011,	De	

Mos	 et	 al.,	 2009,	 Ehrler	 et	 al.,	 1995,	 Galer	 et	 al.,	 2000,	
Geertzen	et	al.,	1998,	Laulan	et	al.,	1997,	Savaş	et	al.,	2008,	
Schwartzman	et	al.,	2009,	Sharma	et	al.,	2009,	Subbarao	
&	Stillwell,	1981,	Veldman	et	al.,	1993,	Zyluk,	2001).	This	
percentage	range	across	studies	is	narrower	than	for	any	
other	symptom	of	CRPS.	The	consistently	high	prevalence	
of	motor	problems	across	all	study	types	illustrates	these	
are	significant	problems	for	people	living	with	CRPS.

Recent	 studies	 were	 more	 likely	 to	 include	 objective	
measures	of	function	(9/22),	which	allows	us	to	report	for	
the	first-	time	quantitative	data	relating	to	functional	com-
promise.	Prospective	studies	that	included	objective	mea-
sures	indicated	that	for	all	patients	CRPS	was	associated	
with	on	average	a	20%–	25%	(Bean	et	al.,	2016;	Laulan	et	al.,	
1997),	reduction	in	range	of	movement	and	reduced	grip	
strength	of	between	25%–	50%	at	≥12 months	(Bickerstaff	
&	Kanis,	1994;	Laulan	et	al.,	1997;	Zyluk,	1998).	Slightly	
higher	 reductions	 in	 grip	 strength	 at	≥12  months	 of	 up	
to	66%	were	reported	by	retrospective	and	cross-	sectional	
studies	(De	Boer	et	al.,	2011;	Ehrler	et	al.,	1995;	Geertzen	
et	al.,	1998,	Savaş	et	al.,	2008).	This	higher	percentage	is	
not	 unexpected	 given	 studies	 of	 this	 type	 are	 associated	
with	higher	confounding	bias	and	selection	bias	than	pro-
spective	studies.	Regardless	of	study	type	these	reductions	
in	movement	and	grip	strength,	are	not	insignificant	and	
will	 undoubtedly	 compromise	 a	 person’s	 ability	 to	 func-
tion.	We	speculate	that	the	impact	of	such	losses	will	have	
varying	significance	dependent	on	factors	including	occu-
pation.	For	example,	50%	loss	of	grip	strength	may	make	it	
harder	for	someone	to	return	to	a	manual	job	than	a	desk	
job	and	have	a	greater	impact	for	persons	with	a	manual	
occupation.	Future	research	should	explore	such	factors	to	
help	identify	and	support	patients	at	risk	of	a	poorer	out-
come.	These	findings	suggest	an	important	focus	of	CRPS	
treatment	should	be	the	restoration	of	movement	and	grip	
strength.	Research	examining	the	efficacy	of	CRPS	treat-
ments,	therefore,	needs	to	include	outcomes	that	measure	
a	change	in	movement	and	grip	strength	and	additionally	
consider	the	significance.

4.2	 |	 Work status (WS)

We	 were	 able	 to	 provide	 first-	time	 quantitative	 data	 on	
function	 and	 work	 status	 for	 CRPS	≥12  months.	 Seven	
studies	 measured	 WS	 in	 different	 countries	 with	 differ-
ing	 social	 systems	 of	 support	 (Bean	 et	 al.,	 2014a,	 Bean	
et	 al.,	 2016,	 De	 Mos	 et	 al.,	 2009,	 Dumas	 et	 al.,	 2011,	
Schwartzman	et	al.,	2009,	Sharma	et	al.,	2009,	Subbarao	
&	 Stillwell,	 1981).	 Despite	 these	 differences,	 the	 results	
across	these	studies	were	consistent	indicating	that	a	per-
centage	 range	 of	 60%–	70%	 of	 patients	 working	 prior	 to	
onset	of	CRPS	return	to	work	and	30%–	40%	do	not	based	
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on	binary	outcomes.	Notably,	the	proportion	that	does	not	
RTW	 is	 about	 double	 that	 of	 patients	 classed	 as	 ‘persis-
tent’	CRPS,	that	is,	patients	that	do	not	get	better	(Goebel	
et	al.	2018),	suggesting	that	despite	experiencing	some	im-
provements	a	sizable	proportion	of	patients	will	not	RTW	
at	all.	For	those	patients	who	return	to	work	there	is	some	
suggestion	that	a	proportion	of	these	struggle,	with	a	small	
number	of	retrospective	studies	suggesting	that	27%–	35%	
of	patients	who	did	RTW	required	work	role	adaptations	
(De	Mos	et	al.,	2009;	Subbarao	&	Stillwell,	1981).	A	further	
study	reported	at	FU	that	patients	were	working	on	aver-
age	only	25.97 h	per	week	(although	it	is	unclear	whether	
this	 represented	 reducing	 working	 hours)	 (Bean	 et	 al.,	
2016).	Therefore,	some	studies	provide	the	suggestion	that	
CRPS	further	comprises	work	status	however	the	quality	
of	data	was	often	limited.	Future	studies	should	attempt	to	
measure	any	required	changes	to	maintain	working	status	
including	the	 impact	on	working	hours.	Overall,	 studies	
would	suggest	that	between	30%–	40%	of	working	patients	
will	not	RTW	and	a	further	27%–	35%	would	require	some	
form	of	workplace	adaptation	after	a	period	of	CRPS.	This	
number	is	comparably	higher	than	the	11%	reported	after	
an	episode	of	chronic	low	back	pain	(Costa	et	al.,	2009).	
Results,	 therefore,	 suggest	 the	 current	 health	 economic	
impact	 in	terms	of	occupational	recovery	is	not	yet	 fully	
understood.	What	factors	influence	return	to	or	the	need	
for	adaptation	of	work,	and	whether	there	are	any	health	
inequalities	relating	to	the	types	of	work	remains	unclear;	
further	work	is	needed	to	understand	this.

4.3	 |	 Physical and social disability

There	was	a	great	deal	of	heterogeneity	in	outcomes	used	
to	measure	general	disability.	For	example,	retrospective	
studies	reported	that	between	62%–	86%	of	patients	had	in-
terference	with	multiple	and	varied	aspects	of	ADLS	far	
beyond	12 months.	The	wide	range	of	different	outcome	
measures	illustrates	the	wide-	ranging	impact	of	CRPS	but	
also	represents	a	significant	limiting	factor	of	the	reviewed	
literature.	The	need	for	researchers	to	reach	a	consensus	
on	outcome	measures	has	been	a	debated	topic	for	some	
time	with	the	Core	Outcome	Measurement	set	for	complex	
regional	 PAin	 syndrome	 Clinical	 sTudies	 (COMPACT)	
representing	work	to	tackle	this	issue	(Grieve	et	al.,	2017).

4.4	 |	 Prognostic indicators related 
to outcome

In	 concordance	 with	 review®	 high	 pain	 intensity	 was	
frequently	 shown	 as	 a	 prognostic	 marker	 of	 poor	 out-
come.	Since	review®	a	further	correlation	study	has	been	

published	that	considered	prognostic	indicators	of	recov-
ery	 (Bean	 et	 al.,	 2014a).	 Together	 the	 correlation	 stud-
ies	 identify	 psychological	 variables	 of	 fear	 of	 pain	 with	
movement,	negative	 illness	perception	and	a	poorer	un-
derstanding	of	CRPS	to	be	positively	correlated	with	out-
comes	of	pain	and	disability.	This	thereby	might	provide	
some	 direction	 in	 terms	 of	 treatment	 targets,	 however,	
alternatively,	these	variables	might	be	biologically	intrin-
sically	linked	to	the	respective	subtypes	providing	no	obvi-
ous	handle	for	improvement.

4.5	 |	 In the context of review®

Although	 this	 review	 includes	 many	 of	 the	 same	 ref-
erences	 as	 review®	 by	 Bean	 et	 al,	 some	 (n  =  3)	 were	
excluded	due	to	a	slightly	more	stringent	inclusion	cri-
terion.	Furthermore,	studies	were	evaluated	using	a	dif-
ferent	quality	assessment	tool	and	therefore	interpreted	
somewhat	 differently.	 Results	 from	 this	 review	 concur	
with	 review®	 10  years	 ago	 indicating	 that	 CRPS	 often	
improves	 in	 the	 initial	 12  months	 and	 motor	 dysfunc-
tion	are	the	most	persistent	disabling	features	of	CRPS.	
Since	 review®	 there	 were	 some	 clear	 improvements	 in	
study	qualities.	For	example,	we	highlight	a	greater	pro-
portion	of	studies	reporting	statistical	differences	when	
measuring	 changes	 11/22	 and	 used	 validated	 outcome	
measures	12/22.

4.6	 |	 Limitations

As	with	review®,	we	 identified	several	 limitations	 in	 the	
literature	 such	 as	 high	 attrition	 rates	 and	 low	 response	
rates	 across	 retrospective	 studies	 are	 a	 particular	 source	
of	bias.	This	 limits	 the	generalizability	of	 findings	of	 in-
cluded	retrospective	studies,	and	study	attrition	should	be	
considered	within	future	reviews.

Diagnostic	criteria	between	studies	were	also	not	uni-
form.	 Differing	 criteria	 reflect	 different	 inclusivity	 and	
exclusivity	 and	 contribute	 to	 variable	 levels	 of	 selection	
bias	 and	 the	 again	 the	 generalizability	 of	 findings.	 The	
Budapest	 criteria	 became	 the	 recognized	 gold	 standard	
diagnostic	criteria	in	2012,	and	5/8	studies	published	after	
this	date	used	these	criteria.	Future	reviews	may	wish	to	
include	only	studies	published	after	this	date.

We	 found	 that	 most	 studies	 (14/22)	 did	 not	 measure	
CRPS	from	onset	(inception	cohorts),	therefore,	informa-
tion	relating	to	the	natural	course	of	CRPS	within	the	re-
view	is	limited.

A	limitation	of	this	review	was	that	only	one	reviewer	
searched	 the	 literature	 with	 a	 second	 person	 checking	
data	 extraction	 and	 quality	 assessment	 which	 therefore	
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increases	potential	interpretation	bias.	The	inclusion	of	a	
further	reviewer	would	mitigate	this	in	future	reviews.

4.7	 |	 Conclusion

Results	from	this	review	concur	with	review®	10 years	ago	
indicating	pain	and	motor	dysfunction	are	the	most	per-
sistent	disabling	features	of	ongoing	CRPS.	We	now	also	
report	first-	time	quantitative	data	specific	evidence	about	
losses	to	motor	function,	long-	term	compromises	to	work	
status.	Results	 indicate	despite	general	 improvements	 in	
features	 of	 CRPS,	 the	 ongoing	 impact	 of	 CRPS	 on	 hand	
function	 and	 work	 status	 is	 relatively	 high.	 Future	 re-
search	should	explore	what	drives	limitation	to	function	
and	work	status	and	if	and	how	these	limitations	can	be	
prevented.
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