
Eur J Pain. 2022;26:719–728.	 		 		 | 719wileyonlinelibrary.com/journal/ejp

Received:	13	July	2021	 | Revised:	11	October	2021	 | Accepted:	19	December	2021

DOI:	10.1002/ejp.1900		

O R I G I N A L  A R T I C L E

Pain, disability, and lifestyle: Patients with complex 
regional pain syndrome compared to chronic 
musculoskeletal pain— A retrospective analysis

Gudrun Kindl1 |   Karolin Teichmüller1 |   Fabiola Escolano- Lozano2 |   
Frank Birklein2 |   Heike L. Rittner1

This	is	an	open	access	article	under	the	terms	of	the	Creat	ive	Commo	ns	Attri	bution-NonCo	mmercial	License,	which	permits	use,	distribution	and	reproduction	in	any	
medium,	provided	the	original	work	is	properly	cited	and	is	not	used	for	commercial	purposes.
©	2021	The	Authors.	European Journal of Pain	published	by	John	Wiley	&	Sons	Ltd	on	behalf	of	European	Pain	Federation	-	EFIC	®

1Center	for	Interdisciplinary	
Pain	Medicine,	Department	of	
Anesthesiology,	University	Hospital	of	
Würzburg,	Würzburg,	Germany
2Department	of	Neurology,	University	
Hospital	of	Mainz,	Mainz,	Germany

Correspondence
Heike	L.	Rittner,	Centre	for	
Interdisciplinary	Pain	Medicine,	
Department	of	Anaesthesiology,	
University	Hospital	of	Würzburg,	
Oberdürrbacher	Str.6,	97080	Würzburg,	
Germany.
Email:	rittner_h@ukw.de

Funding information
Funded	by	the	European	Commission	
(602133—	ncRNAPain)	as	well	as	
funds	from	the	University	Hospital	of	
Würzburg.

Abstract
Background: Complex	 regional	 pain	 syndrome	 (CRPS)	 is	 an	 orphan	 disease	
occurring	 as	 a	 complication	 after	 trauma.	 Due	 to	 its	 acute	 onset	 and	 the	 typi-
cal	clinical	presentation	of	the	inflammatory	and	autonomous	signs,	it	is	an	eye-	
catching	chronic	pain	disease	affecting	also	young	and	working	people.	In	social	
media	and	the	 internet,	high	pain	severity	and	the	unfavourable	prognosis	are	
often	empathized.
Methods: Here,	we	compared	epidemiological,	pain	and	lifestyle	factors	of	223	
CPRS	 patients	 from	 the	 “ncRNAPain”	 cohort	 with	 255	 patients	 with	 chronic	
musculoskeletal	 pain	 (MSK).	 MSK	 patients	 were	 recruited	 at	 the	 beginning	 of	
a	multimodal	pain	therapy	programme.	We	searched	for	factors	predicting	pain	
intensity.
Results: Both	chronic	pain	diseases	affected	women	in	middle	age.	Patients	with	
MSK	were	more	obese,	drank	more	alcohol,	and	were	less	educated	(Pearson	chi-	
square	Test	or	Mann–	Whitney/U-	Test).	Both	groups	smoked	more	than	healthy	
people	in	the	OECD	(Organization	for	Economic	Cooperation	and	Development).	
Mann–	Whitney/U-	Test	confirmed	that	CRPS	patients	did	not	have	more	severe	
pain	and	did	not	suffer	more	from	pain-	related	disability	than	patients	with	MSK.	
CRPS	patients	also	had	less	psychiatric	comorbidities.	Multiple	linear	regression	
analysis	 revealed	 that	 group	 assignment,	 depressive	 characteristics,	 body	 mass	
index,	average	alcohol	consumption	and	smoking	predicted	higher	pain	ratings,	
while	disease	duration,	anxiety	 symptoms	or	gender	had	no	 influence	on	pain	
intensity.
Conclusion: In	summary,	our	study	supports	a	more	optimistic	view	on	pain	in	
CRPS	patients	 in	comparison	to	MSK	and	identifies	 lifestyle	factors	that	might	
contribute	 to	 the	 pathophysiology	 like	 smoking	 and	 drinking.	 Important	 next	
steps	are	 the	 identification	of	CRPS	patients	at	 risk	 for	chronification	or—	vice	
versa—	with	protective	factors	for	pain	resolution.

www.wileyonlinelibrary.com/journal/ejp
mailto:
https://orcid.org/0000-0003-4867-0188
http://creativecommons.org/licenses/by-nc/4.0/
mailto:rittner_h@ukw.de
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fejp.1900&domain=pdf&date_stamp=2022-01-05


720 | KINDL et al.

1 	 | 	 INTRODUCTION

Complex	 regional	 pain	 syndrome	 (CRPS)	 develops	 as	 a	
rare	complication	of	bone	fractures	or	soft	tissue	injuries	
of	extremities.	The	diagnosis	is	made	clinically	according	
to	 the	 Budapest	 criteria:	 patients	 suffer	 from	 excessive	
pain	“disproportionate	to	the	preceding	trauma,”	sensory	
alterations	 (hyperalgesia,	 allodynia),	 autonomic	 changes	
such	 as	 oedema,	 temperature	 differences,	 skin	 colour	
changes,	sweating,	and	motor	and	trophic	changes	(Dietz	
et	al.,	2019).	In	contrast	to	other	chronic	pain	syndromes,	
CRPS	starts	acutely	and	has	clear	and	often	very	impres-
sive	clinical	signs.

CRPS	is	estimated	to	occur	at	a	rate	of	5.5	per	100,000	
person	years	in	North	America	(Elsharydah	et	al.,	2017).	
After	 injury	 of	 their	 extremities,	 5.5–	26.2	 of	 100,000	 pa-
tients	 develop	 CRPS	 (Birklein	 &	 Dimova,	 2017;	 de	 Mos	
et	 al.,	 2007;	 Sandroni	 et	 al.,	 2003).	 Women	 are	 affected	
2–	3-	times	more	often	and	most	patients	are	between	50–	
70 years	old	(Castillo-	Guzmán	et	al.,	2015).

We	 previously	 conducted	 a	 study	 funded	 by	 the	 EU	
“ncRNAPain”	 and	 prospectively	 collected	 data	 from	
CRPS	 patients	 recruited	 from	 outpatient	 pain	 clinics	 in	
Würzburg	 and	 Mainz	 (Dietz	 et	 al.,	 2019;	 Dimova	 et	 al.,	
2020).	 In	 this	 large	 ncRNAPain	 cohort,	 lifestyle	 factors	
and	 demographics,	 as	 well	 as	 pain	 and	 comorbidities,	
have	 not	 been	 evaluated	 yet.	 In	 general,	 risk	 factors	 for	
disabling	 chronic	 pain	 in	 Germany	 are	 obesity,	 low	 in-
come,	and	depression	(Hauser	et	al.,	2015).	Patients	with	
chronic	 musculoskeletal	 pain	 (MSK)	 likelier	 suffer	 from	
obesity	 or	 unemployment	 and	 have	 a	 lower	 education	
level	than	CRPS	patients	(Cruz	et	al.,	2020;	Mather	et	al.,	
2019).	Psychiatric	comorbidities	like	depression	and	anx-
iety	 have	 been	 described	 in	 CPRS	 and	 chronic	 pain	 pa-
tients	(Ott	&	Maihofner,	2018;	Park	et	al.,	2020;	Reis	et	al.,	
2019).	In	CRPS	in	a	US	national	inpatient	database,	higher	
median	education,	drug	abuse,	headache	and	depression	
were	associated	with	a	higher	risk	of	CRPS	(Elsharydah	
et	 al.,	 2017).	 Specifically,	 patients	 with	 obesity,	 hypothy-
roidism	and	diabetes	were	at	lower	risk	to	develop	CRPS	
(Elsharydah	et	al.,	2017).	Pain	in	CRPS	communicated	in	
the	lay	press	as	the	“worst	pain	condition”	(Mayoh,	2017;	
Thompson,	2019).	However,	a	comparison	with	other	pain	
diseases	has	not	been	addressed	so	far.

Here,	 we	 used	 our	 large	 cohort	 of	 CRPS	 patients	 to	
challenge	 previous	 epidemiological	 and	 lifestyle	 factors	
as	well	as	pain	and	comorbidities	and	to	compare	CRPS	

to	a	patient	group	with	typical	chronic	MSK	pain.	These	
data	 could	 help	 to	 identify	 the	 putative	 risk	 factors	 that	
could	be	approached	(e.g.	smoking)	or	channel	patients	to	
preventive	measurements	(Hsu	et	al.,	2002;	Mekhail	et	al.,	
2020).

2 	 | 	 STUDY DESIGN AND
METHODS

2.1	 |	 Description of the two cohorts

ncRNAPain	 CRPS	 cohort:	 Data	 from	 333	 patients	 was	
reviewed,	already	summarized	in	a	table	by	the	ncRNA-
Pain	study	group.	110	 (29.6%)	were	excluded	because	of	
age < 18	and	>80 years	(N = 2),	incomplete	data	(N = 20)	
and	follow-	up	visits	of	the	same	patient	(N = 88).	In	the	
end,	we	included	223	CRPS	patients,	80%	were	CRPS	type	
I,	in	this	study	(Figure	1).

MSK	 cohort:	 2034	 data	 sets	 from	 medical	 files	 from	
patients	 treated	 in	 the	 Center	 for	 Interdisciplinary	 Pain	
Medicine	 (ZiS)	 at	 University	 Hospital	 Würzburg	 from	
January	 2018	 to	 August	 2020	 were	 reviewed.	 We	 then	
focused	on	the	patients	admitted	for	a	multimodal	inter-
disciplinary	day	pain	therapy	(N = 334).	After	excluding	
patients	with	other	pain	diseases	as	their	main	diagnosis,	
like	 fibromyalgia,	 CRPS,	 chronic	 neuropathic	 pain	 and	
headache	(N = 48),	as	well	as	age > 80 years	(N = 28)	or	
missing	data	(N = 3),	255	could	be	included	in	our	study.	
“Missing	data”	were	 files	with	more	 than	 three	unavail-
able	items	(Figure	1).

From	both	groups,	information	from	the	patient	(doc-
tor's	 assessment	 and	 discharge	 letters,	 German	 pain	
questionnaire)	and	ncRNAPain	study	files	were	gathered	
regarding	gender,	age,	height/weight/BMI,	pain	intensity,	
von	 Korff	 Score,	 pain	 duration,	 smoking,	 alcohol	 con-
sumption,	comorbidities	(allergies,	depression	and	anxiety	
characteristics),	 graduation,	 qualification,	 and	 occupa-
tion	level.	To	estimate	depressive	symptoms,	the	ncRNA-
Pain	 patients	 had	 to	 fill	 the	 Beck	 Depression	 Inventory	
2,	 German	 version	 (BDI-	II;	 range	 0–	63;	 0	 and	 13  mini-
mal	 depression,	 14–	19  mild	 depression,	 20–	28  moderate	
depression,	 and	 29–	63  severe	 depression).	 Anxiety	 char-
acteristics	 in	 the	 ncRNA-	Pain	 cohort	 were	 measured	 by	
the	State-	Trait	Anxiety	Inventory,	German	Version,	(trait	
anxiety	subscale	STAI-	T,	range	20–	80).	For	the	STAI-	T,	a	
value ≤ 39	was	defined	as	normal	(Dietz	et	al.,	2019).	The	
severity	of	chronic	pain	was	evaluated	in	both	cohorts	by	

Significance: This	study	compares	complex	regional	pain	syndrome	(CRPS)	and	
chronic	musculoskeletal	pain	and	questions	previously	reported	pain,	disability	
and	lifestyle	factors	associated	with	CRPS.
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the	 von	 Korff	 Score,	 measuring	 pain	 intensity	 and	 pain	
disability.	It	allows	differentiating	persons	with	high	pain	
scores	who	are	not	disabled	from	persons	with	compara-
ble	pain	who	are	 significantly	disabled.	Von	Korff	Score	
is	divided	into	a	four	level	categorial	variable	(Grade	0	no	
pain;	Grade	1-	low	disability + low	intensity;	Grade	2-	low	
disability-	high	 intensity;	Grade	3-	high	disability-		moder-
ately	 limiting;	 Grade	 4-	high	 disability-	severely	 limiting)	
(Von	Korff	et	al.,	1992,	2020).

The	 MSK	 patients	 completed	 the	 German	 pain	 ques-
tionnaire	 (Deutscher	 Schmerzfragebogen,	 DSF,	 of	 the	
Deutsche	 Schmerzgesellschaft).	 A	 part	 of	 this	 question-
naire	 is	 the	 DASS,	 a	 21-	item	 self-	reported	 questionnaire	
that	 measures	 depression,	 anxiety,	 and	 tension/stress.	
Each	scale	contains	seven	 items,	with	a	 range	 from	0	 to	
3	 (severity/frequency).	 The	 scores	 for	 depression,	 anx-
iety,	 and	 stress	 are	 added	 up	 (maximal	 score	 in	 each	
category	 21).	 The	 cutoff	 values	 for	 stress	 are	 ≥10,	 for	
depression	≥10,	 and	 for	 anxiety	≥6	 (Scherf-	Clavel	 et	 al.,	

2020).	 Psychotherapists	 evaluated	 all	 MSK	 pain	 patients	
and	verified	the	questionnaire's	results.	All	data	were	ob-
tained	at	the	beginning	of	the	therapy/study.

2.2	 |	 Statistics

Data	 were	 collected	 and	 listed	 in	 Excel	 2016	 and	 SPSS	
26	tables.	Using	SPSS	26	for	all	statistical	tests	to	analyse	
group	 differences,	 Pearson	 chi-	square	 test	 for	 nominal	
data	 (gender,	 depression,	 anxiety,	 allergies,	 tobacco,	 al-
cohol	consumption,	occupation),	Mann–	Whitney/U-	Test	
for	 ordinal	 and	 metric	 data	 (graduation,	 qualification,	
age,	weight,	BMI,	height,	pain	intensity,	pain	duration	in	
years)	were	performed,	as	the	cohorts	were	not	normally	
distributed.	Figures	and	 tables	were	created	with	Graph	
pad	prism	9,	Excel	2016	and	Word	2016.	The	significance	
level	was	set	at	5%,	p-	values < 0.05	were	significant,	mul-
tiple	linear	regression	was	calculated.

F I G U R E  1  Flow	chart	of	the	analysis.	CRPS,	complex	regional	pain	syndrome	group;	MSK,	musculoskeletal	group
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3 	 | 	 RESULTS

3.1	 |	 Epidemiology and lifestyle

In	both	cohorts,	CRPS	and	MSK	patients,	there	was	a	fe-
male	preponderance	(Table	1).	This	was	even	more	pro-
nounced	in	the	CRPS	group	(about	¾	females	in	CRPS	
vs.	 ⅔	 females	 in	 MSK).	 Both	 groups	 had	 an	 age	 peak	
in	 the	 6th	 decade,	 with	 CRPS	 patients	 being	 slightly	
younger.

Patients	 in	the	MSK	group	were	slightly	heavier	than	
the	CRPS	patients;	 their	height	was	similar.	The	BMI	 in	
both	groups	indicated	that	one-	third	of	the	CRPS	patients	
were	 overweight	 (BMI	 25.0–	29.9)	 vs.	 one-	fourth	 in	 the	
MSK	group.	Twice	the	number	of	patients	with	MSK	were	
obese	(BMI > 30.0)	compared	to	CRPS	patients.

The	 highest	 level	 of	 graduation	 was	 comparable	 in	
both	groups	but	patients	in	the	CRPS	group	had	a	slightly	
higher	qualification	level.	CRPS	patients	tended	to	be	on	
sick	leave.	Patients	with	MSK	were	often	unemployed	or	
on	a	disability	pension.

Alcohol	consumption	was	significantly	higher	(15.0%)	
in	the	MSK	group	using	dichotomous	answers,	as	well	as	
in	the	subcategories	based	on	frequency	(Table	1).	Tobacco	
use	did	not	differ	between	both	groups.

3.2	 |	 Pain and comorbidities

Current	pain	 intensity,	mean	pain	and	max	pain	on	 the	
day	 of	 admission	 (musculoskeletal)	 or	 the	 study	 inclu-
sion	were	all	significantly	lower	in	the	CRPS	group	by	1.7	
points	at	the	NRS	scale	(Figure	2).	No	clinically	relevant	
differences	(>2.0	points)	were	found	between	males	and	
females	in	both	groups.

Many	MSK	patients	suffered	from	more	than	one	pain-
ful	region:	most	often	back	pain	followed	by	joint	pain.	A	
small	proportion	also	had	headaches	and	pain	at	several	
regions	of	the	body,	but	did	not	meet	the	criteria	for	fibro-
myalgia.	Fewer	CRPS	patients	suffered	from	pain	in	other	
body	regions.

Pain	duration	was	nearly	nine	times	longer	in	patients	
with	 MSK	 compared	 to	 CPRS	 patients:	 ¾	 in	 the	 CRPS	
group	had	a	disease	duration	less	than	one	year	versus	⅛	
in	the	MSK	cohort	(Figure	3).

To	 identify	 possible	 predictors	 of	 the	 pain	 intensity	
(current,	 average,	 maximum)	 we	 conducted	 a	 multi-
ple	 regression	 analysis	 including	 eight	 factors:	 group	
assignment,	 pain	 duration	 in	 years,	 gender,	 depressive	
characteristics,	 anxiety	 symptoms,	 BMI,	 average	 alcohol	
consumption	and	 smoking.	The	 R2	 for	 current	 pain	 was	
0.28	(adjusted	R2 = 0.27),	for	average	pain	0.25	(adjusted	
0.23),	 for	maximum	pain	0.21	 (adjusted	0.19),	 indicative	

for	 a	 high	 goodness	 of	 fit	 (Cohen,	 1988).	 Group	 assign-
ment,	 depressive	 characteristics,	 BMI,	 average	 alcohol	
consumption	 and	 smoking	 (the	 latter	 only	 for	 current	
pain)	predicted	a	higher	pain	intensity	(Table	2).

Almost	⅔	of	 the	MSK	pain	patients	had	a	von	Korff	
Score	Grade	4	compared	to	½	of	the	CRPS	group,	indicat-
ing	a	high	pain	severity	(Table	1,	Figure	4).

Patients	with	MSK	pain	suffered	more	from	psychiatric	
comorbidities	than	CRPS	patients:	depressiveness	was	2.5-	
times	and	anxiousness	3.1-	times	more	prevalent	(Table	1).

4 	 | 	 DISCUSSION

In	this	study,	we	investigated	epidemiologic	factors,	pain	
characteristics	 and	 comorbidities	 in	 two	 large	 cohorts	
(CRPS	and	MSK	pain	patients),	to	identify	differences	and	
possible	risk	factors	 for	 these	diseases.	In	general,	CPRS	
and	MSK	pain	patients	were	quite	similar	in	age,	sex,	and	
body	weight.	In	addition,	we	could	falsify	several	assump-
tions	regarding	CRPS:	patients	with	CRPS	had	moderate	
(and	not	very	strong)	pain,	were	psychologically	reason-
ably	well	and	did	not	smoke	or	drink	more	alcohol.

We	confirmed	that	female	gender	and	middle	age	pre-
dominate	in	chronic	pain—	independent	of	an	acute	start	
of	pain	 like	 in	CRPS	or	a	 slow	process	of	pain	chronifi-
cation	as	in	MSK	(Elsharydah	et	al.,	2017;	Larsson	et	al.,	
2012;	 Santos	 et	 al.,	 2020;	 Scholz-	Odermatt	 et	 al.,	 2019).	
Obesity	 was	 more	 prevalent	 in	 the	 MSK	 group:	 It	 is	 a	
known	 risk	 factor	 for	 chronic	 pain	 (Hauser	 et	 al.,	 2015;	
Lier	et	al.,	2016;	Suri	et	al.,	2017)	and	weight	loss	improves	
the	pain	condition	(Bout-	Tabaku	et	al.,	2019).

In	contrast	to	previous	investigations,	we	did	not	iden-
tify	 more	 smokers	 in	 the	 CRPS	 group	 compared	 to	 the	
MSK	group	(Goh	et	al.,	2017;	Hsu	et	al.,	2002).	However,	
both	 groups	 smoked	 more	 frequently	 compared	 to	 the	
normal	 population	 (18%	 smokers	 of	 all	 adults	 in	 OECD	
countries)	 although	 in	 general	 smoking	 rates	 decreased	
by	five	percent	over	the	last	decade.	People	with	a	higher	
education	smoke	less	(Ämter,	2019).	Since	CPRS	patients	
are	higher	educated,	one	would	have	expected	less	smok-
ers	in	teh	CRPS	group.	Tobacco	consumption	is	associated	
with	a	higher	risk	for	chronic	pain	and	a	poorer	prognosis	
in	CRPS	 (Cimmino	et	al.,	 2011;	Goh	et	al.,	 2017;	Kirsch	
Micheletti	et	al.,	2019).

More	MSK	pain	patients	consumed	alcohol.	Globally,	
47%	 of	 the	 population	 are	 currently	 drinking	 (Manthey	
et	al.,	2019)—	similar	to	the	CRPS	group.	The	literature	is	
inconclusive	 about	 alcohol	 intake	 and	 chronic	 pain.	 On	
one	hand,	alcohol	consumption	 is	not	 increased	 in	pain	
patients	 (Ferreira	 et	 al.,	 2013;	 Kirsch	 Micheletti	 et	 al.,	
2019).	On	the	other	hand,	moderate	drinking	is	seen	as	a	
protective	factor	for	chronic	back	pain	(Suri	et	al.,	2017).	
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T A B L E  1 	 Epidemiological	data

Variables MSK (N = 255)
CRPS (N = 223)— type I/II 188 (84.3%)/35 
(15.7%)

Gender	(%)***

Female/male 160	(62.7)/95	(37.3) 173	(77.6)/50	(22.4)

Age**

Mean	(range) 54.6	(20–	80) 50.9	(18–	77)

Weight	in	kg**

Mean	(range) 82.7	(43.0–	144.2) 76.9	(35.0–	160.0)b

Body	mass	index**

Mean	(range) 28.7	(18.2–	51.2) 26.8	(16.4–	45.9)b

Body	mass	index	class	kg/m²	(%)*** b

Underweight < 18.5/normal	weight	18.5–	24.9/
overweight	25.0–	29.9/Adipositas	I°	30.0–	34.9

Adipositas	II°	35.0–	39.9/Adipositas	III°	≥40.0

2	(0.8)/84	(32.9)/66	(25.9)/58	
(22.7)

34	(13.3)/11	(4.3)

6	(2.7)/92	(41.8)/78	(37.5)/26	(11.8)
11	(5.0)/7	(3.2)

Height	in	m

Mean	(range) 1.7	(1.3–	2.0) 1.7	(1.5–	1.9)b

Depressive	characteristics	(%)***

Yes/no/unclear 157	(61.6)/98	(38.4)/0 61	(27.5)/159	(71.6)/2	(0.9)a

Anxiety	characteristics	(%)***

Yes/no/unclear 56	(22.0)/199	(78.0)/0 18	(8.1)/203	(91.4)/1	(0.5)a

Allergies	(%)***

Yes/no/unclear 136	(53.3)/119	(46.7)/0 82	(36.9)/140	(63.1)/0a

Back	pain	(%)	***

Yes/no/unclear 198	(77.6)/57	(22.4)/0 59	(26.6)/163	(73.4)/0a

Joint	pain	(%)	***

Yes/no/unclear 141	(55.3)/114	(44.7)/0 35	(15.8)/187	(84.2)/0a

Headache	(%)

Yes/no/unclear 48	(18.8)/207	(81.2)/0 40	(18.0)/180	(81.1)/2	(0.9)a

Multilocular	pain	(%)

Yes/no/unclear 10	(3.9)/245	(96.1)/0 10	(4.5)/212	(95.5)/0a

Tobacco	(%)

Yes/no 76	(29.8)/179	(70.2) 42	(31.8)/90	(68.2)f

Alcohol	consumption	(%)	***

Yes/no/no	information 148	(58.0)/106	(41.6)/1	(0.4) 96	(43.0)/119	(53.4)/8	(3.6)

Average	alcohol	consumption	(%)***

Every	day/4–	6 week/1–	3/week/1–	3/	month/<1/
month/no/no	information

25	(9.8)/8	(3.1)/25	(9.8)/43	
(16.9)/	47	(18.4)/106	
(41.6)/1	(0.4)

34	(15.2)/4	(1.8)/21	(9.4)/32	(14.3)/6	(2.7)/118	
(52.9)/8	(3.6)

Graduation	(%)

At	school/lower	sec.	school/intermediate	sec.	
school/baccalaureate/without/other

0/116	(45.5)/72	(28.2)/61	
(23.9)/6	(2.4)/0

c1	(0.5)/87	(39.7)/83	(37.9)/41	(18.7)/3	(1.4)/4	
(1.8)

Qualification	(%)

At	school/apprenticeship	or	college/foreman/
university/without/other

3	(1.2)/196	(76.9)/3	(1.2)/37	
(14.5)/16	(6.3)/0

e7	(4.1)/107	(63.3)/4	(2.4)/33	(19.5)/11	(6.5)/7	
(4.1)

Occupation	(%)***

(Continues)
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Alcohol	 seems	 not	 to	 be	 a	 contributing	 factor	 in	 CPRS	
patients.

In	 our	 study,	 CRPS	 patients	 were	 higher	 qualified	
with	 a	 similar	 graduation	 level—	in	 line	 with	 the	 litera-
ture	(Elsharydah	et	al.,	2017;	Mather	et	al.,	2019;	Scholz-	
Odermatt	et	al.,	2019).	Low	education	is	a	risk	factor	for	
MSK	 pain	 (Cimmino	 et	 al.,	 2011).	 Many	 of	 the	 CRPS	

patients	were	on	sick	leave,	while	MSK	pain	patients	faced	
more	 unemployment	 and	 disability	 pension.	This	 might	
be	due	to	the	longer	disease	duration.

In	contrast	to	lay	press	and	literature,	CRPS	patients	in	
our	cohort	reported	lower	current,	mean,	maximal	NRS-	
scores	 and	 pain	 disability	 compared	 to	 the	 MSK	 group	
(Thompson,	2019).	Does	pain	duration	explain	this	find-
ing?	Although	intuitive,	data	are	sparse.	Bendayan	et	al.	
followed	acute	pain	individuals	from	onset	to	chronifica-
tion	over	two	years.	In	the	beginning,	pain	intensity	was	

Variables MSK (N = 255)
CRPS (N = 223)— type I/II 188 (84.3%)/35 
(15.7%)

Fulltime/part	time/mini-	job/at	home/
unemployed/in	education

On	sick	leave > 6	weeks/ongoing	pension	
procedures	or	retired/retired	because	of	pain

51	(20.0)/32	(12.5)/8	(3.1)/5	
(2.0)/29	(11.4)/7	(2.7)

50	(19.6)/70	(27.5)/3	(1.2)

d43	(19.9)/14	(6.5)/0/4	(1.9)/4	(1.9)/0
101	(46.8)/34	(15.7)/16	(7.4)

Pain	duration	in	years***

Mean	(range) 9.3	(0–	50.0)c 1.3	(0–	15.8)d

Note: Significance	*p < 0.05,	**p < 0.01,	***p < 0.001,	chi-	square-	test,	Mann-	Whitney-	U-	test	as	appropriate,	lacking	sample's	normal	distribution.
Abbreviations:	CRPS,	complex	regional	pain	syndrome	group;	MSK,	musculoskeletal	pain	group.
aOne	value	missing.
bThree	values	missing.
cFour	values	missing.
dSeven	values	missing.
eFifty-	four	values	missing.
fOne	hundred	seven	values	missing.

T A B L E  1 	 (Continued)

F I G U R E  2  Lower	pain	intensity	in	CRPS	patients.	Boxplots	
display	pain	intensity	with	median,	25%	and	75%	percentile	and	
range.	Current	pain	was	measured	at	the	beginning	of	therapy	
(MSK:	N = 251—	4 missing)	or	study	inclusion	(CRPS:	N = 221—	
2 missing),	average	and	maximum	pain	in	the	three	months	before.	
Non-	parametric	Mann–	Whitney/U-	Test,	no	normal	distribution.	
Significance	***p < 0.001.	CRPS,	complex	regional	pain	syndrome	
group;	MSK,	musculoskeletal	group;	NRS,	numeric	rating	scale

F I G U R E  3  Shorter	pain	duration	in	patients	with	CRPS.	
Violin	plots	depict	pain	duration	in	years	in	MSK	vs.	CRPS	(9.3	vs.	
1.3).	Dashed	line	shows	Mean.	MSK:	N = 251—	4 missing;	CRPS:	
N = 216—	7 missing.	Non-	parametric	Mann–	Whitney/U-	Test,	no	
normal	distribution.	Significance	***p < 0.001.	CRPS,	complex	
regional	pain	syndrome	group;	MSK,	musculoskeletal	group
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higher.	 It	 decreased	 within	 three	 months	 with	 no	 fur-
ther	change	 for	up	 to	 two	years	 (Bendayan	et	al.,	 2017).	
Furthermore,	 we	 found	 only	 a	 very	 low	 correlation	 be-
tween	 pain	 duration	 and	 intensity	 in	 all	 patients.	 No	
clinically	 significant	 differences	 were	 observed	 between	
women	 and	 men	 as	 described	 before	 (Meyer-	Frießem	
et	al.,	2020).

Anxiety	 and	 depression	 are	 relevant	 comorbidities	 in	
chronic	 pain	 diseases	 (Hauser	 et	 al.,	 2015;	 Lentz	 et	 al.,	
2019;	Park	et	al.,	2020).	The	diagnosis	was	based	on	ques-
tionnaires	 in	 CRPS	 patients,	 questionnaires	 and	 clinical	
diagnosis	in	MSK	pain	patients.	One-	fourth	of	CRPS	pa-
tients	reported	depressive	and	8	out	of	100	anxious	symp-
toms	similar	to	previous	studies	(Bean	et	al.,	2014,	2015).	
But	CRPS	patients	were	much	less	affected	compared	to	
MSK	 pain	 patients.	 Disease	 duration	 might	 explain	 this	
again,	 but	 bias	 due	 to	 different	 diagnostic	 procedures	
cannot	be	excluded.	Psychiatric	comorbidities,	especially	
depression,	 may	 predict	 poor	 outcomes	 of	 CRPS	 in	 lon-
gitudinal	studies;	their	treatment	might	be	a	therapeutic	
approach	to	prevent	chronification	and	aggravation.

Our	study	has	limitations	due	to	its	retrospective	cross-	
sectional	character	for	the	chronic	MSK	patients.	All	pa-
tients	 were	 seen	 in	 tertiary	 pain	 centres	 at	 a	 University	
Hospital—	so	 patients	 in	 both	 groups	 are	 often	 severely	
affected.	While	the	CRPS	patients	were	mostly	seen	at	the	

beginning	 of	 the	 disease,	 MSK	 patients	 usually	 suffered	
from	 more	 severe	 symptoms	 and	 disability,	 which	 jus-
tified	 the	need	 for	multimodal	pain	 therapy.	Apart	 from	
this	limitation,	both	groups	are	represented	in	this	setting.	
Second,	 we	 did	 not	 include	 a	 detailed	 pain	 medication	
history	 in	the	data	acquisition.	So	this	might	have	 influ-
enced	 the	 reported	 pain	 intensity	 but	 also	 disease	 bur-
den.	 However,	 Gallizzi	 et	 al.	 (2015)	 found	 at	 best	 a	 low	
correlation	between	prescribed	pain	medication	and	pain	
intensity.	Another	limitation	is	the	large	difference	in	the	
disease	duration.	Although	we	wanted	 to	show	that	 this	
is	 an	 important	 distinguishing	 criterion	 of	 the	 two	 dis-
eases,	this	might	lead	to	selection	bias.	We	characterized	
the	 two	 groups	 and	 emphasized	 the	 differences,	 but	 the	
study	design	did	not	allow	to	identify	valid	risk	factors	for	
the	two	pain	disorders	due	to	the	lack	of	a	control	group.	
Furthermore,	 we	 do	 not	 know	 how	 e.g.	 lifestyle	 factors,	
besides	 smoking	 and	 alcohol	 consumption,	 and	 comor-
bidities	compare	to	the	normal	population.

5 	 | 	 CONCLUSION

Pain	intensity,	pain	duration,	pain-	related	disability,	psy-
chiatric	 comorbidities,	 and	 socioeconomic	 factors	 (sick	
leave,	unemployment,	and	disability	pension)	were	differ-
ent	between	CRPS	patients	and	MSK	patients	which	can	
partly	 be	 considered	 as	 therapeutic	 targets.	 In	 contrast,	
more	smokers	 in	both	diseases	could	stimulate	 research	
on	 the	 pathophysiology	 of	 pain	 and	 ingredients	 of	 ciga-
rettes.	In	our	cohort	alcohol	consumption,	smoking,	BMI,	
depression,	 and	 group	 assignment	 could	 predict	 higher	
pain	intensity	levels.	Furthermore,	we	could	not	support	
the	evidence	that	CRPS	has	the	highest	pain	intensity	and	
pain-	related	 disability	 and	 promote	 a	 more	 optimistic	
view	of	CRPS.

ACKNOWLEDGEMENTS
The	authors	thank	all	patients	for	their	participation,	the	
research	 support	 team	 and	 medical	 and	 nursing	 staff	 at	
University	 Hospital	 in	 Würzburg	 and	 Mainz,	 and	 assis-
tance	with	recruitment.	We	are	indebted	to	Stefanie	Vogel	
for	valuable	help	with	the	statistical	analysis.

CONFLICT OF INTEREST
G. Kindl,	 K.	 Teichmüller,	 F.	 Escolano-	Lozano	 have	 no
conflict	of	interests.	H.L.	Rittner	and	F.	Birklein	received
EU	funds	for	ncRNAPain	Study.

AUTHOR CONTRIBUTION
GK	 conducted	 the	 data	 analysis	 and	 wrote	 the	 first	
draft	of	the	paper.	FEL	recruited	patients	and	collected	
data.	KT	helped	with	the	statistical	analysis.	HR	and	FB	

F I G U R E  4  Lower	pain-	related	disability	in	CPRS	patients	
in	von	Korff	Score	Grade	1–	4.	Interleaved	scatterplots	show	the	
pain-	related	disability	by	von	Korff	Score	(Grade	1–	4).	Solid	lines	
depict	the	Mean.	MSK:	N = 255;	CRPS:	N = 223.	Non-	parametric	
Mann–	Whitney/U-	Test,	no	normal	distribution.	Significance	
***p < 0.001.	CRPS,	complex	regional	pain	syndrome	group;	MSK,	
musculoskeletal	group



| 727KINDL et al.

designed	 the	 study	 and	 helped	 with	 the	 data	 analysis	
and	writing	the	paper.	All	authors	critically	revised	the	
manuscript.

ORCID
Heike L. Rittner  	https://orcid.org/0000-0003-4867-0188	

REFERENCES
Ämter,	O.	N.	S	(2019,	2021).	Anteil	der	Raucher	an	der	Bevölkerung	

ausgewählter	 OECD-	Länder	 in	 den	 Jahren	 2009	 bis	 2017	
OECD.	 https://de.stati	sta.com/stati	stik/daten/	studi	e/21430	0/
umfra	ge/antei	l-	der-	rauch	er-	an-	der-	bevoe	lkeru	ng-	ausge	waehl	
ter-	laend	er/

Bean,	D.	J.,	Johnson,	M.	H.,	Heiss-	Dunlop,	W.,	Lee,	A.	C.,	&	Kydd,	
R.	R.	(2015).	Do	psychological	factors	influence	recovery	from	
complex	regional	pain	syndrome	type	1?	A	prospective	study.	
Pain,	156(11),	2310–	2318.	https://doi.org/10.1097/j.pain.00000	
00000	000282

Bean,	D.	J.,	Johnson,	M.	H.,	&	Kydd,	R.	R.	(2014).	Relationships	be-
tween	 psychological	 factors,	 pain,	 and	 disability	 in	 complex	
regional	pain	syndrome	and	low	back	pain.	Clinical Journal of 
Pain,	 30(8),	 647–	653.	 https://doi.org/10.1097/ajp.00000	00000	
000007

Bendayan,	R.,	Ramírez-	Maestre,	C.,	Ferrer,	E.,	López,	A.,	&	Esteve,	
R.	(2017).	From	acute	to	chronic	back	pain:	Using	linear	mixed	
models	to	explore	changes	in	pain	intensity,	disability,	and	de-
pression.	Scandinavian Journal of Pain,	16,	45–	51.	https://doi.
org/10.1016/j.sjpain.2017.02.009

Birklein,	F.,	&	Dimova,	V.	(2017).	Complex	regional	pain	syndrome–	
up-	to-	date.	 PAIN Reports,	 2(6),	 e624.	 https://doi.org/10.1097/
PR9.00000	00000	000624

Bout-	Tabaku,	S.,	Gupta,	R.,	Jenkins,	T.	M.,	Ryder,	J.	R.,	Baughcum,	
A.	E.,	Jackson,	R.	D.,	Inge,	T.	H.,	Dixon,	J.	B.,	Helmrath,	M.	A.,	
Courcoulas,	 A.	 P.,	 Mitchell,	 J.	 E.,	 Harmon,	 C.	 M.,	 Xie,	 C.,	 &	
Michalsky,	M.	P.	 (2019).	Musculoskeletal	pain,	physical	 func-
tion,	and	quality	of	life	after	bariatric	surgery.	Pediatrics,	144(6).	
https://doi.org/10.1542/peds.2019-	1399

Castillo-	Guzmán,	S.,	Nava-	Obregón,	T.	A.,	Palacios-	Ríos,	D.,	Estrada-	
Cortinas,	J.	Á.,	González-	García,	M.	C.,	Mendez-	Guerra,	J.	F.,	
&	 González-	Santiago,	 O.	 (2015).	 Complex	 regional	 pain	 syn-
drome	(CRPS),	a	review.	Medicina Universitaria,	17(67),	114–	
121.	https://doi.org/10.1016/j.rmu.2015.03.003

Cimmino,	M.	A.,	Ferrone,	C.,	&	Cutolo,	M.	(2011).	Epidemiology	of	
chronic	musculoskeletal	pain.	Best Practice & Research Clinical 
Rheumatology,	 25(2),	 173–	183.	 https://doi.org/10.1016/j.berh.	
2010.01.012

Cohen,	J.	(1988).	Statistical power analysis for the behavioral sciences.	
(2nd	ed.).	L.	Erlbaum	Associates.

Cruz,	 E.	 B.,	 Canhão,	 H.,	 Fernandes,	 R.,	 Caeiro,	 C.,	 Branco,	 J.	 C.,	
Rodrigues,	A.	M.,	Pimentel-	Santos,	F.,	Gomes,	L.	A.,	Paiva,	S.,	
Pinto,	I.,	Moniz,	R.,	&	Nunes,	C.	(2020).	Prognostic	indicators	
for	poor	outcomes	in	low	back	pain	patients	consulted	in	pri-
mary	care.	PLoS One,	15(3),	e0229265.	https://doi.org/10.1371/
journ	al.pone.0229265

de	Mos,	M.,	de	Bruijn,	A.	G.,	Huygen,	F.	J.,	Dieleman,	J.	P.,	Stricker,	
B.	 H.,	 &	 Sturkenboom,	 M.	 C.	 (2007).	 The	 incidence	 of	 com-
plex	 regional	pain	 syndrome:	a	population-	based	 study.	 Pain,		
129(1–	2),	12–	20.	https://doi.org/10.1016/j.pain.2006.09.008

Dietz,	 C.,	 Muller,	 M.,	 Reinhold,	 A.	 K.,	 Karch,	 L.,	 Schwab,	 B.,	
Forer,	L.,	Vlckova,	E.,	Brede,	E.	M.,	Jakubietz,	R.,	Uceyler,	N.,	
Meffert,	R.,	Bednarik,	J.,	Kress,	M.,	Sommer,	C.,	Dimova,	V.,	
Birklein,	F.,	&	Rittner,	H.	L.	(2019).	What	is	normal	trauma	
healing	 and	 what	 is	 complex	 regional	 pain	 syndrome	 I?	
An	 analysis	 of	 clinical	 and	 experimental	 biomarkers.	 Pain,	
160(10),	 2278–	2289.	 https://doi.org/10.1097/j.pain.00000	
00000	001617

Dimova,	V.,	Herrnberger,	M.	S.,	Escolano-	Lozano,	F.,	Rittner,	H.	L.,	
Vlckova,	E.,	Sommer,	C.,	Maihöfner,	C.,	&	Birklein,	F.	(2020).	
Clinical	 phenotypes	 and	 classification	 algorithm	 for	 complex	
regional	pain	syndrome.	Neurology,	94(4),	e357–	e367.	https://
doi.org/10.1212/wnl.00000	00000	008736

Elsharydah,	 A.,	 Loo,	 N.	 H.,	 Minhajuddin,	 A.,	 &	 Kandil,	 E.	 S.	
(2017).	 Complex	 regional	 pain	 syndrome	 type	 1	 predictors—	
Epidemiological	 perspective	 from	 a	 national	 database	 anal-
ysis.	 Journal of Clinical Anesthesia,	 39,	 34–	37.	 https://doi.
org/10.1016/j.jclin	ane.2017.03.027

Ferreira,	 P.	 H.,	 Pinheiro,	 M.	 B.,	 Machado,	 G.	 C.,	 &	 Ferreira,	 M.	 L.	
(2013).	Is	alcohol	intake	associated	with	low	back	pain?	A	sys-
tematic	review	of	observational	studies.	Manual Therapy,	18(3),	
183–	190.	https://doi.org/10.1016/j.math.2012.10.007

Gallizzi,	M.	A.,	Khazai,	R.	S.,	Gagnon,	C.	M.,	Bruehl,	S.,	&	Harden,	R.	
N.	(2015).	Use	of	a	medication	quantification	scale	for	compari-
son	of	pain	medication	usage	in	patients	with	complex	regional	
pain	syndrome	(CRPS).	Pain Medicine,	16(3),	494–	500.	https://
doi.org/10.1111/pme.12549

Goh,	 E.	 L.,	 Chidambaram,	 S.,	 &	 Ma,	 D.	 (2017).	 Complex	 regional	
pain	syndrome:	A	recent	update.	Burns & Trauma,	5,	2.	https://
doi.org/10.1186/s4103	8-	016-	0066-	4

Hauser,	W.,	Schmutzer,	G.,	Hilbert,	A.,	Brahler,	E.,	&	Henningsen,	P.	
(2015).	Prevalence	of	chronic	disabling	noncancer	pain	and	as-
sociated	demographic	and	medical	variables:	A	cross-	sectional	
survey	 in	 the	 general	 german	 population.	 Clinical Journal of 
Pain,	31(10),	886–	892.	https://doi.org/10.1097/AJP.00000	00000	
000173

Hsu,	 C.,	 Harden,	 R.	 N.,	 &	 Houle,	T.	 (2002).	 Nicotine	 and	 caffeine	
intake	 in	 complex	 regional	 pain	 syndrome.	 Journal of Back 
and Musculoskeletal Rehabilitation,	 16(1),	 33–	38.	 https://doi.
org/10.3233/bmr-	2002-	16106

Kirsch	 Micheletti,	 J.,	 Bláfoss,	 R.,	 Sundstrup,	 E.,	 Bay,	 H.,	 Pastre,	
C.	 M.,	 &	 Andersen,	 L.	 L.	 (2019).	 Association	 between	 life-
style	 and	 musculoskeletal	 pain:	 cross-	sectional	 study	 among	
10,000	 adults	 from	 the	 general	 working	 population.	 BMC 
Musculoskeletal Disorders,	 20(1),	 609.	 https://doi.org/10.1186/
s1289	1-	019-	3002-	5

Larsson,	 B.,	 Bjork,	 J.,	 Borsbo,	 B.,	 &	 Gerdle,	 B.	 (2012).	 A	 system-
atic	 review	 of	 risk	 factors	 associated	 with	 transitioning	 from	
regional	 musculoskeletal	 pain	 to	 chronic	 widespread	 pain.	
European Journal of Pain,	 16(8),	 1084–	1093.	 https://doi.
org/10.1002/j.1532-	2149.2012.00117.x

Lentz,	T.	A.,	Harman,	J.	S.,	Marlow,	N.	M.,	Beneciuk,	J.	M.,	Fillingim,	
R.	 B.,	 &	 George,	 S.	 Z.	 (2019).	 Factors	 associated	 with	 per-
sistently	 high-	cost	 health	 care	 utilization	 for	 musculoskeletal	
pain.	 PLoS One,	 14(11),	 e0225125.	 https://doi.org/10.1371/
journ	al.pone.0225125

Lier,	R.,	Mork,	P.	J.,	Holtermann,	A.,	&	Nilsen,	T.	I.	(2016).	Familial	
risk	 of	 chronic	 musculoskeletal	 pain	 and	 the	 importance	 of	
physical	 activity	 and	 body	 mass	 index:	 Prospective	 data	 from	

https://orcid.org/0000-0003-4867-0188
https://orcid.org/0000-0003-4867-0188
https://de.statista.com/statistik/daten/studie/214300/umfrage/anteil-der-raucher-an-der-bevoelkerung-ausgewaehlter-laender/
https://de.statista.com/statistik/daten/studie/214300/umfrage/anteil-der-raucher-an-der-bevoelkerung-ausgewaehlter-laender/
https://de.statista.com/statistik/daten/studie/214300/umfrage/anteil-der-raucher-an-der-bevoelkerung-ausgewaehlter-laender/
https://doi.org/10.1097/j.pain.0000000000000282
https://doi.org/10.1097/j.pain.0000000000000282
https://doi.org/10.1097/ajp.0000000000000007
https://doi.org/10.1097/ajp.0000000000000007
https://doi.org/10.1016/j.sjpain.2017.02.009
https://doi.org/10.1016/j.sjpain.2017.02.009
https://doi.org/10.1097/PR9.0000000000000624
https://doi.org/10.1097/PR9.0000000000000624
https://doi.org/10.1542/peds.2019-1399
https://doi.org/10.1016/j.rmu.2015.03.003
https://doi.org/10.1016/j.berh.2010.01.012
https://doi.org/10.1016/j.berh.2010.01.012
https://doi.org/10.1371/journal.pone.0229265
https://doi.org/10.1371/journal.pone.0229265
https://doi.org/10.1016/j.pain.2006.09.008
https://doi.org/10.1097/j.pain.0000000000001617
https://doi.org/10.1097/j.pain.0000000000001617
https://doi.org/10.1212/wnl.0000000000008736
https://doi.org/10.1212/wnl.0000000000008736
https://doi.org/10.1016/j.jclinane.2017.03.027
https://doi.org/10.1016/j.jclinane.2017.03.027
https://doi.org/10.1016/j.math.2012.10.007
https://doi.org/10.1111/pme.12549
https://doi.org/10.1111/pme.12549
https://doi.org/10.1186/s41038-016-0066-4
https://doi.org/10.1186/s41038-016-0066-4
https://doi.org/10.1097/AJP.0000000000000173
https://doi.org/10.1097/AJP.0000000000000173
https://doi.org/10.3233/bmr-2002-16106
https://doi.org/10.3233/bmr-2002-16106
https://doi.org/10.1186/s12891-019-3002-5
https://doi.org/10.1186/s12891-019-3002-5
https://doi.org/10.1002/j.1532-2149.2012.00117.x
https://doi.org/10.1002/j.1532-2149.2012.00117.x
https://doi.org/10.1371/journal.pone.0225125
https://doi.org/10.1371/journal.pone.0225125


728 | KINDL et al.

the	HUNT	study,	Norway.	PLoS One,	11(4),	e0153828.	https://
doi.org/10.1371/journ	al.pone.0153828

Manthey,	J.,	Shield,	K.	D.,	Rylett,	M.,	Hasan,	O.	S.	M.,	Probst,	C.,	&	
Rehm,	J.	(2019).	Global	alcohol	exposure	between	1990	and	2017	
and	forecasts	until	2030:	a	modelling	study.	Lancet,	393(10190),	
2493–	2502.	https://doi.org/10.1016/s0140	-	6736(18)32744	-	2

Mather,	 L.,	 Ropponen,	 A.,	 Mittendorfer-	Rutz,	 E.,	 Narusyte,	 J.,	 &	
Svedberg,	P.	(2019).	Health,	work	and	demographic	factors	as-
sociated	with	a	lower	risk	of	work	disability	and	unemployment	
in	employees	with	 lower	back,	neck	and	shoulder	pain.	BMC 
Musculoskeletal Disorders,	 20(1),	 622.	 https://doi.org/10.1186/
s1289	1-	019-	2999-	9

Mayoh,	L.	(2017,	2021).	“Suicide	disease”:	The	most	painful	condi-
tion	 on	 earth.	 https://www.couri	ermail.com.au/lifes	tyle/healt	
h/chant	elle-	baxte	r-	is-	battl	ing-	the-	most-	painf	ul-	condi	tion-	on-	
earth/	news-	story/	39e06	339bd	d284e	14ad9	e3cee	d831d83

Mekhail,	N.,	Costandi,	S.,	Mehanny,	D.	S.,	Armanyous,	S.,	Saied,	O.,	
Taco-	Vasquez,	E.,	&	Saweris,	Y.	(2020).	The	impact	of	tobacco	
smoking	 on	 spinal	 cord	 stimulation	 effectiveness	 in	 complex	
regional	pain	syndrome	patients.	Neuromodulation,	23(1),	133–	
139.	https://doi.org/10.1111/ner.13058

Meyer-	Frießem,	C.	H.,	Attal,	N.,	Baron,	R.,	Bouhassira,	D.,	Finnerup,	
N.	B.,	Freynhagen,	R.,	Gierthmühlen,	J.,	Haanpää,	M.,	Hansson,	
P.,	Jensen,	T.	S.,	Kemp,	H.,	Kennedy,	D.,	Leffler,	A.	S.,	Rice,	A.	
S.	C.,	Segerdahl,	M.,	Serra,	J.,	Sindrup,	S.,	Solà,	R.,	Tölle,	T.,	…	
Vollert,	J.	(2020).	Pain	thresholds	and	intensities	of	CRPS	type	
I	and	neuropathic	pain	in	respect	to	sex.	European Journal of
Pain,	24(6),	1058–	1071.	https://doi.org/10.1002/ejp.1550

Ott,	S.,	&	Maihofner,	C.	(2018).	Signs	and	symptoms	in	1,043	patients	
with	 complex	 regional	 pain	 syndrome.	 The Journal of Pain,	
19(6),	599–	611.	https://doi.org/10.1016/j.jpain.2018.01.004

Park,	H.	Y.,	Jang,	Y.	E.,	Oh,	S.,	&	Lee,	P.	B.	(2020).	Psychological	char-
acteristics	in	patients	with	chronic	complex	regional	pain	syn-
drome:	Comparisons	with	patients	with	major	depressive	dis-
order	and	other	types	of	chronic	pain.	Journal of Pain Research,	
13,	389–	398.	https://doi.org/10.2147/JPR.S230394

Reis,	F.,	Guimarães,	F.,	Nogueira,	L.	C.,	Meziat-	Filho,	N.,	Sanchez,	
T.	A.,	&	Wideman,	T.	(2019).	Association	between	pain	draw-
ing	and	psychological	factors	in	musculoskeletal	chronic	pain:	
A	systematic	review.	Physiotherapy Theory and Practice,	35(6),	
533–	542.	https://doi.org/10.1080/09593	985.2018.1455122

Sandroni,	 P.,	 Benrud-	Larson,	 L.	 M.,	 McClelland,	 R.	 L.,	 &	 Low,	 P.	 A.	
(2003).	 Complex	 regional	 pain	 syndrome	 type	 I:	 Incidence	 and	
prevalence	 in	 Olmsted	 county,	 a	 population-	based	 study.	 Pain,	
103(1–	2),	199–	207.	https://doi.org/10.1016/s0304	-	3959(03)00065	-	4

Santos,	M.,	Gabani,	F.	L.,	Dias,	D.	F.,	de	Andrade,	S.	M.,	González,	
A.	D.,	Loch,	M.	R.,	&	Mesas,	A.	E.	 (2020).	Longitudinal	asso-
ciations	 of	 changes	 in	 physical	 activity	 and	TV	 viewing	 with
chronic	 musculoskeletal	 pain	 in	 Brazilian	 schoolteachers.	
PLoS One,	 15(6),	 e0234609.	 https://doi.org/10.1371/journ	
al.pone.0234609

Scherf-	Clavel,	M.,	Breisinger,	S.,	Fischer,	M.,	Deckert,	J.,	Unterecker,	
S.,	&	Rittner,	H.	L.	(2020).	Therapeutic	drug	monitoring	of	an-
tidepressants	for	the	treatment	of	chronic	musculoskeletal	pain	
with	 and	 without	 depression.	 Therapeutic Drug Monitoring,	
42(6),	893–	901.	https://doi.org/10.1097/ftd.00000	00000	000783

Scholz-	Odermatt,	S.	M.,	Luthi,	F.,	Wertli,	M.	M.,	&	Brunner,	F.	(2019).	
Direct	health	care	cost	and	work	incapacity	related	to	complex	
regional	pain	syndrome	in	Switzerland:	A	retrospective	analy-
sis	from	2008	to	2015.	Pain Medicine,	20(8),	1559–	1569.	https://
doi.org/10.1093/pm/pnz030

Suri,	 P.,	 Boyko,	 E.	 J.,	 Smith,	 N.	 L.,	 Jarvik,	 J.	 G.,	 Williams,	 F.	 M.,	
Jarvik,	 G.	 P.,	 &	 Goldberg,	 J.	 (2017).	 Modifiable	 risk	 factors	
for	 chronic	 back	 pain:	 Insights	 using	 the	 co-	twin	 control	 de-
sign.	The Spine Journal,	17(1),	4–	14.	https://doi.org/10.1016/j.
spinee.2016.07.533

Thompson,	A.	(2019).	Teacher,	25,	has	‘suicide	disease’	after	a	‘failed	
cannula	 insertion	 left	 her	 in	 such	 excruciating	 pain	 she	 at-
tempted	to	take	her	own	life'.	Mail	Online.	https://www.daily	
mail.co.uk/healt	h/artic	le-	68509	23/Teach	er-	25-	suici	de-	disea	se-	
faile	d-	cannu	la-	inser	tion.html

Von	Korff,	M.,	DeBar,	L.	L.,	Krebs,	E.	E.,	Kerns,	R.	D.,	Deyo,	R.	A.,	
&	Keefe,	F.	J.	(2020).	Graded	chronic	pain	scale	revised:	mild,	
bothersome,	and	high-	impact	chronic	pain.	Pain,	161(3),	651–	
661.	https://doi.org/10.1097/j.pain.00000	00000	001758

Von	Korff,	M.,	Ormel,	J.,	Keefe,	F.	J.,	&	Dworkin,	S.	F.	(1992).	Grading	
the	severity	of	chronic	pain.	Pain,	50(2),	133–	149.	https://doi.
org/10.1016/0304-	3959(92)90154	-	4

How to cite this article:	Kindl,	G.,	Teichmüller,	K.,	
Escolano-	Lozano,	F.,	Birklein,	F.,	&	Rittner,		
H. L.	(2022).	Pain,	disability,	and	lifestyle:	Patients
with	complex	regional	pain	syndrome	compared	to
chronic	musculoskeletal	pain—	A	retrospective
analysis.	European Journal of Pain,	26,	719–	728.
https://doi.org/10.1002/ejp.1900

https://doi.org/10.1371/journal.pone.0153828
https://doi.org/10.1371/journal.pone.0153828
https://doi.org/10.1016/s0140-6736(18)32744-2
https://doi.org/10.1186/s12891-019-2999-9
https://doi.org/10.1186/s12891-019-2999-9
https://www.couriermail.com.au/lifestyle/health/chantelle-baxter-is-battling-the-most-painful-condition-on-earth/news-story/39e06339bdd284e14ad9e3ceed831d83
https://www.couriermail.com.au/lifestyle/health/chantelle-baxter-is-battling-the-most-painful-condition-on-earth/news-story/39e06339bdd284e14ad9e3ceed831d83
https://www.couriermail.com.au/lifestyle/health/chantelle-baxter-is-battling-the-most-painful-condition-on-earth/news-story/39e06339bdd284e14ad9e3ceed831d83
https://doi.org/10.1111/ner.13058
https://doi.org/10.1002/ejp.1550
https://doi.org/10.1016/j.jpain.2018.01.004
https://doi.org/10.2147/JPR.S230394
https://doi.org/10.1080/09593985.2018.1455122
https://doi.org/10.1016/s0304-3959(03)00065-4
https://doi.org/10.1371/journal.pone.0234609
https://doi.org/10.1371/journal.pone.0234609
https://doi.org/10.1097/ftd.0000000000000783
https://doi.org/10.1093/pm/pnz030
https://doi.org/10.1093/pm/pnz030
https://doi.org/10.1016/j.spinee.2016.07.533
https://doi.org/10.1016/j.spinee.2016.07.533
https://www.dailymail.co.uk/health/article-6850923/Teacher-25-suicide-disease-failed-cannula-insertion.html
https://www.dailymail.co.uk/health/article-6850923/Teacher-25-suicide-disease-failed-cannula-insertion.html
https://www.dailymail.co.uk/health/article-6850923/Teacher-25-suicide-disease-failed-cannula-insertion.html
https://doi.org/10.1097/j.pain.0000000000001758
https://doi.org/10.1016/0304-3959(92)90154-4
https://doi.org/10.1016/0304-3959(92)90154-4
https://doi.org/10.1002/ejp.1900

