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Abstract
Objectives: Knowledge	is	lacking	on	the	interaction	between	fear	of	movement	
(FOM)	and	work-	related	physical	and	psychosocial	 factors	 in	 the	development	
and	persistence	of	musculoskeletal	disorders	(MSDs).
Methods: In	 this	 cross-	sectional	 study,	 305  healthcare	 workers	 from	 several	
Belgian	hospitals	filled	out	a	questionnaire	including	sociodemographic	factors,	
work-	related	factors	(social	support,	autonomy	at	work,	workload,	and	physical	
job	demands),	FOM,	and	MSDs	for	different	body	regions	during	the	past	year.	
Path	analysis	was	performed	to	investigate	(1)	the	association	between	the	work-	
related	factors,	FOM	and	MSDs,	and	(2)	the	moderating	role	of	FOM	on	the	as-
sociation	between	the	work-	related	factors	and	MSDs	among	healthcare	workers.
Results: Complaints	were	most	frequently	located	at	the	neck–	shoulder	region	
(79.5%)	and	lower	back	(72.4%).	Physical	job	demands	(odds	ratio	[OR]	2.38	and	
95%	confidence	 interval	 [CI]	1.52–	3.74),	autonomy	at	work	(OR	1.64	CI	 [1.07–	
2.49])	and	FOM	(OR	1.07	CI	[1.01–	1.14]	and	OR	1.12	CI	[1.06–	1.19])	were	posi-
tively	 associated	 with	 MSDs.	 Healthcare	 workers	 who	 experienced	 high	 social	
support	at	work	(OR	0.61	CI	[0.39–	0.94])	were	less	likely	to	have	MSDs.	Fear	of	
movement	interacted	negatively	with	workload	(OR	0.92	CI	[0.87–	0.97])	and	au-
tonomy	at	work	(OR	0.94	CI	[0.88–	1.00])	on	MSDs.
Conclusions: Work-	related	physical	and	psychosocial	factors	as	well	as	FOM	are	
related	to	MSDs	in	healthcare	workers.	FOM	is	an	important	moderator	of	this	
relationship	and	should	be	assessed	in	healthcare	workers	in	addition	to	work-	
related	physical	and	psychosocial	factors	to	prevent	or	address	MSDs.
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1 	 | 	 INTRODUCTION

Musculoskeletal	 disorders	 (MSDs)	 are	 one	 of	 the	 major	
concerns	 in	 Europe.	 More	 than	 half	 the	 workers	 with	
MSDs	 are	 absent	 at	 work	 due	 to	 their	 complaints.1  The	
economic	 consequences	 are	 substantial	 for	 employees,	
employers,	 and	 society.1  The	 healthcare	 sector	 is	 one	 of	
the	 occupational	 settings	 that	 is	 frequently	 confronted	
with	 MSDs.1  The	 one-	year	 prevalence	 of	 MSDs	 among	
nurses	ranges	between	33%	and	88%,	with	the	lower	back,	
neck,	shoulders,	and	knees	being	the	most	commonly	af-
fected	areas.2	Similar	prevalence	rates	have	been	found	for	
other	healthcare	professionals.3

Healthcare	 workers	 are	 exposed	 to	 high	 physical	 job	
demands.2,4  They	 must	 transfer	 patients,	 handle	 heavy	
objects,	stand	for	a	prolonged	period,	repeatedly	execute	
movements,	and	adopt	uncomfortable	postures.2,4 These	
tasks	have	been	related	to	MSDs	in	the	lower	back,	knees,	
shoulders,	and	wrists	or	hands.2,3,5-	10	In	addition,	psycho-
social	 stressors	 at	 work	 could	 be	 involved	 in	 the	 occur-
rence	and	persistence	of	MSDs	 in	healthcare	workers.2,4	
Research	 suggests	 that	 high	 demands	 (e.g.,	 high	 work-
load,	time	pressure,	mental	and	emotional	stress),	low	job	
control,	and	a	 lack	of	 social	 support	are	associated	with	
pain	in	different	regions	of	the	body.2,3,5,7-	11	However,	ev-
idence	on	physical	and	psychosocial	stressors	at	work	re-
mains	inconclusive.

With	 respect	 to	 MSDs,	 pain-	related	 cognitions	 and	
perceptions	 such	 as	 fear	 of	 movement	 (FOM),	 which	
is	 the	 belief	 that	 certain	 movements	 or	 activities	 will	
cause	 damage	 to	 the	 body,	 must	 also	 be	 taken	 into	 ac-
count.12-	15  Multiple	 underlying	 mechanisms	 have	 been	
proposed	 to	 explain	 how	 FOM	 contributes	 to	 MSDs.12-	15	
First,	FOM	may	lead	to	overestimation	of	perceived	sensa-
tions	and	amplification	of	the	cognitive	response	to	pain.14	
Due	to	this	altered	functioning	of	the	central	nervous	sys-
tem,	 normal	 bodily	 sensations	 are	 perceived	 as	 painful	
and	the	pain	experience	is	amplified.14	Second,	cognitions	
about	pain	can	alter	behavior	and	 thereby	 influence	 the	
risk	of	MSDs.15	An	 individual	might	develop	FOM	if	an	
activity	has	caused	pain,	or	even	if	the	individual	believes	
that	certain	movements	can	harm	the	body.15	In	this	situ-
ation,	it	seems	logical	to	avoid	specific	activities.	Although	
short-	term	 avoidance	 may	 prevent	 or	 decrease	 MSDs,	
long-	term	avoidance	interferes	with	valuable	work	activi-
ties	and	puts	the	individual	at	risk	of	disuse,	disability,	and	
prolonged	pain.13,15

To	 date,	 only	 a	 few	 studies	 have	 evaluated	 the	 role	
of	 FOM	 in	 healthy	 individuals.	 Research	 indicates	 that	
FOM	 is	 related	 to	 MSDs	 in	 different	 body	 regions,	 both	
in	healthcare	workers	and	 the	general	population.6,7,16,17	
Specifically,	 FOM	 is	 related	 to	 new	 as	 well	 as	 ongo-
ing	 MSDs.6	 However,	 there	 is	 little	 knowledge	 on	 the	

interaction	between	FOM	and	work-	related	physical	and	
psychosocial	 factors	 in	 the	development	and	persistence	
of	MSDs.	Only	Jensen	et	al.	evaluated	whether	 the	rela-
tionship	 between	 physical	 job	 demands	 and	 lower	 back	
pain	 depends	 on	 FOM.6  They	 were	 not	 able	 to	 demon-
strate	 a	 significant	 effect.	 Nevertheless,	 the	 hypothesis	
that	high	FOM	levels	 lead	 to	an	 increased	risk	of	MSDs	
in	combination	with	specific	work-	related	factors	is	worth	
exploring.	Such	interactions	might	contribute	to	the	litera-
ture	on	the	role	of	work-	related	physical	and	psychosocial	
factors	in	MSDs.

Therefore,	 this	 study	 aimed	 to	 investigate	 (1)	 the	 as-
sociation	 between	 work-	related	 physical	 and	 psychoso-
cial	 factors,	 FOM,	 and	 MSDs	 in	 different	 body	 regions	
among	healthcare	workers,	and	(2)	the	moderating	role	of	
FOM	on	the	association	between	work-	related	factors	and	
MSDs.

2 	 | 	 METHODS

2.1	 |	 Study design

Between	 September	 2017	 and	 January	 2018,	 Belgian	
healthcare	 workers	 (Dutch-		 or	 French-	speaking)	 were	
asked	to	complete	a	self-	reported	questionnaire	and	drop	
them	 in	 a	 sealed	 box	 while	 waiting	 for	 their	 periodical	
health	examination	by	occupational	physicians	at	several	
locations	of	a	Belgian	Occupational	Service	for	Prevention	
and	 Protection	 at	 work.	 The	 target	 locations	 were	 geo-
graphically	 spread	 across	 the	 country	 to	 obtain	 a	 repre-
sentative	sample	of	the	Belgian	working	population.

2.2	 |	 Measures

The	self-	reported	questionnaire	consisted	of	questions	on	
MSDs,	 sociodemographic	 factors,	 work-	related	 physical	
and	psychosocial	factors,	and	FOM.

Musculoskeletal	 disorders	 were	 assessed	 using	
items	 from	 the	 validated	 Dutch	 Musculoskeletal	
Questionnaire.18 The	participants	were	asked	to	indicate	
how	 frequently	 they	 experienced	 pain	 or	 discomfort	 in	
different	parts	of	the	body	during	the	previous	year	using	
four	 options.	 The	 body	 parts	 were	 grouped	 as	 follows:	
neck–	shoulder	(neck,	shoulders,	and	upper	back),	lower	
back,	 upper	 extremities	 (elbows,	 wrists,	 and	 hands),	
and	 lower	 extremities	 (hips,	 knees,	 ankles,	 and	 feet).	
Previous	studies	have	used	the	same	subdivision.17 The	
participants	 were	 categorized	 as	 having	 musculoskel-
etal	complaints	when	they	answered	“Yes,	on	a	regular	
basis,”	or	“Yes,	 long-	lasting”	on	at	 least	one	part	of	 the	
body	in	one	region.
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To	 measure	 fear	 of	 movement,	 the	 Tampa	 Scale	 for	
Kinesiophobia	 was	 used.19  This	 scale	 was	 developed	 to	
measure	 the	 fear	 of	 getting	 (re)injured	 during	 exercise	
or	 other	 physical	 activities.	The	 scores	 range	 from	 13	 to	
52,	with	high	scores	indicating	high	FOM	levels.	Previous	
studies	have	shown	support	for	the	validity	and	reliability	
of	the	TSK.20	Several	authors	preferred	removing	the	four	
reverse-	scored	items	from	the	original	17-	items	scale	since	
this	improved	the	psychometric	parameters.21 Therefore,	
the	13-	items	Tampa	Scale	for	Kinesiophobia	(TSK-	13)	was	
used	in	this	study;	it	showed	good	reliability	(Cronbach's	
α = 0.85).

The	 work-	related	 factors	 assessed	 in	 this	 study	 were	
physical	 job	 demands,	 workload,	 autonomy	 at	 work,	
and	 social	 support.	 Physical	 job	 demands	 were	 mea-
sured	 using	 five	 items	 from	 the	 Dutch	 Musculoskeletal	
Questionnaire.18  The	 participants	 rated	 the	 extent	 to	
which	 they	 performed	 each	 of	 several	 tasks	 at	 work.	
Originally,	 this	 scale	 consisted	 of	 11	 items.	 The	 five	 se-
lected	items	have	high	factor	loadings	on	the	first	factor,	
and	the	scale	had	good	reliability	(Cronbach's	α = 0.82).	
High	scores	represented	physically	demanding	 jobs.	The	
scales	for	workload	(three	items)	and	social	support	from	
colleagues	 and	 direct	 supervisor	 (four	 items)	 were	 de-
rived	 from	 the	 Short	 Inventory	 to	 Monitor	 Psychosocial	
Hazards	 (SIMPH).22  The	 SIMPH	 is	 a	 validated	 and	 reli-
able	 questionnaire	 that	 surveys	 major	 psychosocial	 haz-
ards	 at	 work	 through	 11	 different	 scales.22	 Both	 scales	
for	 workload	 (Cronbach's	 α  =  0.88)	 and	 social	 support	
(Cronbach's	α = 0.75)	had	good	to	acceptable	reliabilities.	
Autonomy	at	work	was	measured	using	four	 items	from	
the	 Questionnaire	 on	 the	 Experience	 and	 Evaluation	 of	
Work,	 a	 validated	 Dutch	 questionnaire	 measuring	 psy-
chosocial	well-	being	and	work-	related	stress.23 The	scale	
for	 autonomy	 had	 acceptable	 reliability	 (Cronbach's	

α  =  0.77).	 High	 scores	 indicated	 unfavorable	 outcomes	
on	the	scale	for	workload	and	favorable	outcomes	on	the	
scales	for	social	support	and	autonomy.

2.3	 |	 Statistical analysis

Univariate	 descriptive	 statistical	 analyses	 were	 per-
formed	 using	 SPSS	 23.0  statistical	 software	 package	
(SPSS	 Inc.,	 Chicago,	 IL).	 All	 other	 analyses	 were	 per-
formed	using	the	MPlus	7.4 statistical	software	package	
(Muthén	 &	 Muthén,	 Los	 Angeles,	 CA).	 Figure  1  gives	
an	overview	of	the	relations	that	were	examined	in	this	
study.	Path	analysis	was	performed	in	MPlus	on	a	model	
with	FOM,	social	support,	autonomy	at	work,	workload	
and	 physical	 job	 demands	 as	 independent	 variables,	
with	age	and	gender	as	control	variables	and	with	 the	
different	 types	 of	 MSDs	 (neck–	shoulder,	 lower	 back,	
upper	extremities,	and	lower	extremities)	as	dependent	
variables.	 Interactions	 between	 FOM	 and	 each	 of	 the	
other	 independent	variables	 (resulting	 in	 four	 interac-
tion	 terms	 for	 each	 type	 of	 MSD)	 were	 also	 included	
in	the	model.	First,	the	entire	model	was	tested.	Then,	
the	 interaction	 effects	 that	 contributed	 least	 to	 the	
model	 were	 removed	 in	 a	 step-	by-	step	 approach.	 The	
final	 model,	 next	 to	 the	 main	 effects	 of	 the	 independ-
ent	and	control	variables,	only	 included	 these	 interac-
tion	 effects	 with	 a	 p-	value	 of	 .05	 or	 lower.	 To	 include	
as	 much	 information	 as	 possible	 (given	 missing	 data),	
maximum	 likelihood	 estimation	 with	 robust	 standard	
errors	 (MLR-	estimation)	 and	 Monte	 Carlo	 integration	
were	used,	and	the	variances	of	the	covariates	were	in-
troduced	into	the	model.24	To	interpret	the	possible	in-
teraction	effects,	all	continuous	variables	were	centered	
when	testing	the	model.

F I G U R E  1  Theoretical	model	of	
relationships	between	work-	related	
factors,	FOM	and	MSDs.	FOM,	fear	
of	movement;	MSDs,	musculoskeletal	
disorders
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3 	 | 	 RESULTS

3.1	 |	 Group characteristics

In	 total,	 305  healthcare	 workers	 (95%	 Dutch-	speaking	
and	 5%	 French-	speaking)	 completed	 the	 questionnaire.	
Table 1	presents	the	sociodemographic	characteristics	and	
the	prevalence	of	MSDs	during	the	past	year.	These	data	
are	in	line	with	the	distribution	of	age	and	gender	within	
a	 Belgian	 population	 of	 healthcare	 workers,	 studied	 by	
the	Belgian	Statistical	Office.25	Complaints	were	most	fre-
quently	related	to	the	neck–	shoulder	region	(79.5%)	and	
lower	back	 (72.4%).	The	mean	score	on	 the	TSK-	13	was	

24.74	(±6.76).	The	distribution	of	scores	on	TSK-	13	is	pre-
sented	in	Figure 2.

3.2	 |	 Effect of FOM and work- related 
physical and psychosocial factors on MSDs

Figure  3	 presents	 the	 model	 with	 the	 significant	 main	
and	interaction	effects	of	the	associations	between	work-	
related	 factors,	 FOM	 and	 MSDs.	 Both	 FOM	 and	 work-	
related	physical	and	psychosocial	factors	were	significantly	
associated	with	MSDs	in	healthcare	workers	(see	Table 2).	
FOM	 was	 positively	 associated	 with	 pain	 in	 the	 neck–	
shoulder	region	and	lower	extremities.	Furthermore,	au-
tonomy	at	work	was	positively	related	to	lower	back	pain	
and	physical	job	demands	to	MSD	in	the	upper	extremi-
ties.	Social	support	was	shown	to	be	a	protective	factor	of	
MSDs:	the	higher	the	social	support	at	work,	the	lower	the	
risk	of	lower	back	pain.	A	similar	trend	was	observed	in	
the	 upper	 and	 lower	 extremities.	 Age	 was	 positively	 as-
sociated	with	MSD	in	the	upper	extremities.

3.3	 |	 Impact of FOM on the relation 
between work- related physical and 
psychosocial factors and MSDs

The	results	are	summarized	in	the	lower	part	of	Table 2.	
Fear	 of	 movement	 had	 a	 negative	 interaction	 effect	 on	
the	relationship	between	autonomy	at	work	and	MSD	in	
the	 lower	extremities	 (see	Figure 4A).	Healthcare	work-
ers	with	higher	FOM	levels	but	lower	levels	of	autonomy	
at	work	were	at	higher	risk	of	MSD	in	the	lower	extremi-
ties	 than	 those	 with	 higher	 levels	 of	 autonomy	 at	 work.	
For	healthcare	workers	with	lower	FOM	levels,	they	were	
more	 likely	 to	 experience	 MSD	 in	 the	 lower	 extremities	
when	 they	had	higher	 levels	of	autonomy	at	work	com-
pared	to	lower	levels	of	autonomy	at	work.	Additionally,	
workers	 with	 higher	 FOM	 levels	 reported	 MSD	 in	 the	
lower	 extremities	 more	 frequently	 than	 workers	 with	
lower	FOM	levels.	This	difference	in	risk	between	health-
care	 workers	 with	 higher	 and	 lower	 levels	 of	 FOM	 was	
especially	 true	 in	 the	 case	 of	 lower	 levels	 of	 autonomy	
at	work,	but	decreased	when	healthcare	workers	experi-
enced	 more	 autonomy.	 Further,	 FOM	 negatively	 inter-
acted	with	workload	in	the	prediction	of	lower	back	pain	
(see	 Figure  4B).	 Healthcare	 workers	 with	 higher	 FOM	
levels	but	lower	workloads	were	at	higher	risk	of	MSD	in	
the	lower	back	than	those	with	higher	workloads.	Fear	of	
movement	was	associated	with	lower	odds	of	pain	in	the	
lower	back	among	healthcare	workers	with	higher	work-
loads	and	higher	odds	of	pain	 in	 the	 lower	back	among	
healthcare	workers	with	lower	workloads.

T A B L E  1 	 Descriptive	characteristics	of	the	study	population

n (%)

Occupation n = 305

Nurse 102	(33.4%)

Nursing	assistant 146	(47.9%)

Paramedic 57	(18.7%)

Age n = 298

Younger	than	25 years 50	(16.8%)

25–	34 years 78	(26.2%)

35–	44 years 78	(26.2%)

45 years	or	older 92	(30.9%)

Gender n = 300

Women 264	(88%)

Men 36	(12%)

Work	regime n = 288

Full-	time 90	(31.3%)

Between	full-	time	and	half-	time 133	(46.2%)

Half-	time	(or	less) 65	(22.5%)

Education n = 301

Lower	secondary	school 33	(10.9%)

Higher	secondary	school 127	(42.2%)

College	of	higher	education	or	university 141	(46.9%)

Tenure	in	function n = 264

0–	4 years 91	(34.5%)

5–	9 years 61	(23.1%)

10–	14 years 32	(12.1%)

(+)	15 years 80	(30.3%)

Musculoskeletal	disorders	over	the	past	year

Neck	and	shoulders 225/283	(79.5%)

Lower	back 202/279	(72.4%)

Upper	extremities 112/261	(42.9%)

Lower	extremities 170/266	(63.9%)

Minimum	one	region	with	complaints 271/290	(93.4%)
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4 	 | 	 DISCUSSION

This	study	aimed	to	investigate	(1)	the	association	between	
work-	related	physical	and	psychosocial	factors,	FOM	and	
MSDs	in	different	body	regions	among	healthcare	work-
ers,	and	(2)	the	moderating	role	of	FOM	on	the	association	
between	work-	related	factors	and	MSDs.

The	 results	 indicate	 a	 high	 prevalence	 of	 MSDs	 in	
the	past	year	in	different	body	regions,	with	93.4%	of	the	
healthcare	 workers	 reporting	 pain	 in	 at	 least	 one	 of	 the	
regions.	These	prevalence	rates	are	in	line	with	those	re-
ported	in	previous	studies.2,3

Concerning	the	main	effects,	this	study	found	that	FOM	
is	an	independent	predictor	of	MSD	in	the	neck–	shoulder	

region	and	lower	extremities.	Previous	studies	have	found	
similar	results.7,17	In	contrast	to	other	studies,	we	found	no	
significant	relationship	between	FOM	and	MSDs	in	other	
regions	such	as	the	lower	back.6,16 This	can	be	explained	
as	follows:	The	mean	TSK-	13 score	in	our	study	was	rather	
low	 (24.74),	 which	 indicates	 that	 most	 healthcare	 work-
ers	do	not	struggle	with	FOM.26	Since	FOM	is	related	to	
absenteeism	and	forms	a	barrier	for	return	to	work,	 it	 is	
reasonable	 that	 some	 healthcare	 workers	 with	 FOM	 are	
on	sick	leave.27,28 Therefore,	they	were	not	included	in	the	
analysis.	 Regardless,	 our	 results	 support	 the	 hypothesis	
that	FOM	plays	an	important	role	in	the	development	or	
maintenance	of	MSDs	in	healthcare	workers.	Next,	the	re-
sults	show	that	physical	job	demands	are	related	to	MSDs	

F I G U R E  2  Fear	of	Movement:	
distribution	of	scores	on	TSK-	13	(n = 225).	
High	scores	on	TSK-	13	indicate	high	Fear	
of	Movement	levels.	TSK-	13,	Tampa	scale	
of	kinesiophobia-	13	items	version
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of	 the	 upper	 extremities.	 Healthcare	 workers	 frequently	
lift	 and	 perform	 recurrent	 movements	 engaging	 the	 el-
bows,	wrists,	and	fingers,	which	might	contribute	to	this	
risk.2	 Previous	 research	 found	 similar	 results	 but	 linked	
transferring	 patients,	 lifting	 heavy	 objects,	 and	 standing	
in	uncomfortable	positions	to	MSDs	in	other	regions	such	
as	 the	 lower	 back.2,3,5-	10	 For	 psychosocial	 factors,	 social	
support	 is	a	protective	 factor	 for	pain	 in	the	 lower	back,	
and	similar	trends	were	noted	for	other	regions.	Good	col-
laboration	 and	 support	 at	 work	 can	 prevent	 MSDs.2,7-	11	
A	 supportive	 environment	 might	 help	 with	 physical	
job	 demands	 and	 reduce	 distress	 by	 dividing	 the	 work	
or	 completing	 difficult	 tasks	 together.9	 Furthermore,	 a	
strong	team	might	cope	better	with	a	suddenly	increased	
workload	(e.g.,	when	a	colleague	is	on	sick	leave).	In	the	
case	 of	 poor	 social	 support,	 workers	 might	 be	 afraid	 to	
ask	 colleagues	 for	 help.	 Consequently,	 they	 force	 them-
selves	to	work	in	suboptimal	conditions.	Our	results	show	

that	 autonomy	 at	 work	 contributes	 to	 lower	 back	 pain.	
The	positive	association	between	autonomy	at	work	and	
work	 engagement	 could	 support	 these	 findings.29	 It	 is	
possible	that	healthcare	workers	with	autonomy	at	work	
put	 in	 extra	 effort	 to	 perform	 their	 jobs.	Therefore,	 they	
could	be	exposed	to	higher	physical	and	mental	demands.	
However,	previous	studies	have	shown	a	protective	role	of	
job	control	and	autonomy	at	work	on	 the	occurrence	of	
MSDs.2,3,7,9-	11	Finally,	workload	did	not	predict	MSDs	 in	
the	current	 study.	 It	 seems	 that	personal	and	contextual	
factors	play	a	role	in	the	relationship	between	work-	related	
physical	and	psychosocial	 factors	and	MSDs.	A	study	 in	
Europe	showed	that	nurses	who	are	dissatisfied	with	their	
physical	 job	demands	are	at	a	higher	risk	of	MSDs	than	
those	who	are	satisfied.8 The	lack	of	ergonomic	devices	to	
assist	with	physical	job	demands	has	been	linked	to	MSDs	
as	well.8,9	Another	study	reported	that	nurses	who	partici-
pate	in	regular	recreational	physical	activity	are	at	low	risk	

F I G U R E  4  Interaction	effects	between	FOM	and	work-	related	factors	in	the	prediction	of	MSDs	in	healthcare	workers.	(A)	Interaction	
of	FOM	on	the	relationship	between	autonomy	and	MSDs	in	the	lower	extremities;	(B)	interaction	of	FOM	on	the	relationship	between	
workload	and	MSDs	in	the	lower	back.	FOM,	fear	of	movement;	MSDs,	musculoskeletal	disorders
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of	MSDs.30 These	nurses	might	cope	better	with	physical	
work	demands.	Finally,	research	has	shown	an	improve-
ment	in	perceived	stress	at	work	due	to	stress	management	
interventions.31	Healthcare	workers	with	adequate	stress	
management	 skills	 might	 cope	 better	 with	 psychosocial	
stressors,	such	as	high	workloads.	Future	studies	should	
consider	personal	and	contextual	factors	when	evaluating	
the	 relationship	 between	 work-	related	 physical	 and	 psy-
chosocial	factors	and	MSDs	in	healthcare	workers.

Further,	 this	 study	 demonstrates	 that	 the	 relation-
ship	 between	 work-	related	 physical	 and	 psychosocial	
factors	 and	 MSDs	 in	 healthcare	 workers	 depends	 on	
FOM.	 First,	 FOM	 moderates	 the	 association	 between	
autonomy	 at	 work	 and	 pain	 in	 the	 lower	 extremities.	
FOM	was	associated	with	higher	odds	of	MSDs	among	
the	healthcare	workers	with	lower	levels	of	autonomy	at	
work.	These	workers	might	be	fearful	when	performing	
certain	activities	and	lack	 influence	 in	the	planning	or	
execution	of	their	tasks.	Consequently,	they	may	experi-
ence	increased	muscle	tone	or	engage	in	altered	move-
ment	 patterns	 and	 focus	 on	 sensory	 input	 related	 to	
pain,	all	of	which	increase	the	risk	of	MSDs.12,14	On	the	
other	hand,	healthcare	workers	with	higher	FOM	levels	
and	higher	levels	of	autonomy	at	work	were	less	at	risk	
of	 MSDs	 than	 those	 with	 lower	 levels	 of	 autonomy	 at	
work.	Autonomy	at	work	might	create	opportunities	to	
avoid	fearful	activities	and,	hence,	reduce	painful	expe-
riences.15	In	the	case	of	high	levels	of	autonomy	at	work,	
the	difference	in	risk	of	MSDs	in	the	lower	extremities	
decreased	 substantially	 between	 healthcare	 workers	
with	higher	and	lower	levels	of	FOM.	Due	to	the	associ-
ation	between	autonomy	and	work	engagement,	health-
care	workers	with	 lower	 levels	of	FOM	might	be	more	
willing	 to	 expose	 themselves	 to	 physically	 demanding	
tasks	 to	 provide	 better	 care	 for	 their	 patients.29	 This	
would	probably	not	be	 the	case	 for	healthcare	workers	
with	 higher	 levels	 of	 FOM.	 Due	 to	 long-	lasting	 avoid-
ance,	 these	workers	might	have	decreased	physical	ca-
pacity	and	be	less	prepared	(e.g.,	suboptimal	movement	
patterns	or	exaggerated	bracing)	when	confronted	with	
physically	 demanding	 tasks,	 still	 placing	 them	 at	 risk	
of	 MSDs.13,15	 Second,	 the	 relationship	 between	 work-
load	 and	 MSD	 of	 the	 lower	 back	 depends	 on	 FOM.	
Healthcare	 workers	 with	 lower	 FOM	 levels	 but	 higher	
workloads	were	at	higher	risk	of	MSD	in	the	lower	back	
than	those	with	lower	workloads.	High	workloads	might	
be	associated	with	high	physical	 job	demands	(e.g.,	 in-
creased	number	and	hasty	execution	of	 tasks	and	 long	
time	 in	 uncomfortable	 positions).32	 Surprisingly,	 FOM	
was	 associated	 with	 lower	 odds	 of	 pain	 in	 the	 lower	
back	among	healthcare	workers	with	higher	workloads.	
The	underlying	mechanism	is	unclear	in	this	situation.	
Finally,	and	contrary	to	our	expectations,	there	was	no	

significant	 effect	 of	 FOM	 on	 the	 relationship	 between	
physical	job	demands	and	MSDs.	Although	these	results	
are	in	agreement	with	those	of	Jensen	and	colleagues,	we	
believe	that	suboptimal	movement	patterns	and	overes-
timation	of	bodily	sensations	place	healthcare	workers	
with	 high	 physical	 demands	 at	 a	 high	 risk	 of	 develop-
ing	MSDs.6,12,14	Possibly,	this	group	was	already	on	sick	
leave	and,	therefore,	not	included	in	this	study.27,28 This	
is	 the	 second	 study	 to	 evaluate	 the	 moderating	 role	 of	
FOM	on	the	relationship	between	work-	related	physical	
and	psychosocial	factors	and	MSDs,	so	further	research	
is	needed.6 Nevertheless,	our	results	suggest	 that	FOM	
should	be	considered	when	evaluating	the	relationship	
between	work-	related	physical	and	psychosocial	factors	
and	MSDs.

This	study	adds	value	to	the	current	literature	and	has	
important	strengths.	First,	the	results	show	that	FOM	as	
well	as	physical	and	psychosocial	 factors	at	work	are	re-
lated	to	MSDs	in	different	body	regions	among	healthcare	
workers.	We	suggest	that	the	occupational	assessment	for	
the	risk	of	MSDs	should	 include	pain-	related	cognitions	
besides	 work-	related	 physical	 and	 psychosocial	 factors.	
Consequently,	a	personalized	and	multifactorial	interven-
tion	trajectory	can	be	implemented.	A	review	by	Van	Hoof	
and	colleagues	showed	insufficient	evidence	for	interven-
tions	that	focus	on	isolated	work-	related	factors.33 Most	of	
the	 included	 studies	 focused	on	 stress	management	and	
ergonomic	 training,	 where	 interventions	 such	 as	 exer-
cise	 and	 advice	 to	 stay	 active	 showed	 promising	 results.	
The	curative	sector	uses,	for	example,	pain	education	and	
graded	activity	to	target	FOM	and	improve	physical	func-
tioning.34-	36	It	might	be	worthwhile	to	provide	pain	edu-
cation	in	the	management	of	MSDs	at	work	to	employees	
who	struggle	with	FOM	as	well	as	 to	gradually	 increase	
their	work	activities.	Next,	our	results	show	that	FOM	can	
influence	 the	 relationship	 between	 work-	related	 physi-
cal	 and	 psychosocial	 factors	 and	 MSDs.	This	 interaction	
might	 explain	 the	 inconclusive	 results	 in	 the	 literature	
on	the	role	of	work-	related	physical	and	psychosocial	fac-
tors	in	MSDs	and	should	be	considered	in	future	studies	
along	 with	 other	 personal	 and	 contextual	 factors.	 Based	
on	 the	 interactions	 between	 FOM	 and	 work-	related	 fac-
tors,	 it	 appears	 to	 be	 more	 beneficial	 to	 prioritize	 FOM	
optimization.	For	example:	increasing	autonomy	at	work	
in	healthcare	workers	with	higher	FOM	levels	might	lead	
to	 opportunities	 to	 avoid	 fearful	 activities,	 which	 could	
deteriorate	the	condition	of	the	healthcare	worker	in	the	
long	run.13,15	Studies	have	shown	that	maladaptive	pain-	
related	cognitions	must	be	targeted	before	activity-	based	
interventions.36	People	who	are	convinced	that	certain	ac-
tivities	are	truly	harmful	to	the	body	could	be	less	eager	to	
engage	in	treatments	focusing	on	exercise,	physical	activ-
ity,	or	ergonomic	advice	 than	those	who	are	not.	Future	
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studies	must	evaluate	whether	 the	 strategies	 that	priori-
tize	 targeting	 unhelpful	 cognitions	 or	 perceptions	 about	
pain,	such	as	FOM,	are	useful	at	the	workplace.

The	 study	 limitations	 merit	 attention	 as	 well.	 First,	
this	was	a	cross-	sectional	study,	which	made	it	impossible	
to	demonstrate	causal	 relationships.	Since	 the	 impact	of	
FOM	on	MSDs	in	employees	is	a	relatively	new	research	
focus,	 longitudinal	 studies	 are	 needed	 to	 investigate	 the	
causal	relationship	between	FOM	and	work-	related	MSDs.	
Next,	 only	 healthcare	 workers	 who	 had	 their	 periodical	
health	examination	were	recruited	in	this	study,	and	the	
assessment	of	 risk	 factors	was	based	on	self-	report.	This	
may	 have	 caused	 selection	 bias	 and	 reporting	 bias	 due	
to	selective	recall,	social	desirability,	or	negative	affectiv-
ity.	 However,	 every	 healthcare	 worker,	 independent	 of	
health	status,	undergoes	periodical	health	examinations,	
and	the	questionnaires	to	measure	work-	related	physical	
and	psychosocial	risk	factors,	FOM,	and	MSDs	have	been	
validated	in	epidemiological	studies.18-	20,22,23	Finally,	this	
study	only	evaluated	fear	avoidance	as	a	maladaptive	re-
sponse	to	pain.	There	has	been	increasing	interest	in	other	
responses	such	as	an	endurance	response.37-	40	Avoidance	
is	 characterized	 by	 fear	 of	 pain,	 fear	 of	 movement,	 and	
catastrophizing,	 while	 an	 endurance-	based	 response	 is	
characterized	 by	 thought	 suppression,	 distraction	 from	
pain	and	pain	minimization.	These	individuals	will	persist	
in	 executing	 their	 daily	 activities	 despite	 pain.	 Without	
paying	 the	 necessary	 attention	 to	 recovery,	 they	 might	
put	themselves	at	increased	risk	of	overloading	and,	con-
sequently,	increased	and	prolonged	pain.	An	endurance-	
based	pain	response	is	also	associated	with	disability	and	
a	depressive	mood.38	Future	research	should	evaluate	the	
interaction	between	other	pain	coping	strategies	and	fac-
tors	at	work	in	the	development	and	persistence	of	MSDs	
as	this	might	have	consequences	for	treatment.

5 	 | 	 CONCLUSION

Work-	related	physical	and	psychosocial	factors	as	well	as	
FOM	are	related	to	MSDs	in	healthcare	workers.	The	in-
fluence	of	personal	and	contextual	 factors	could	explain	
the	inconclusive	results	 in	the	literature	on	the	relation-
ship	 between	 work-	related	 physical	 and	 psychosocial	
factors	and	MSDs.	This	study	demonstrated	that	FOM	is	
an	important	moderator	of	this	relationship.	The	occupa-
tional	 evaluation	 of	 healthcare	 workers	 should	 consider	
work-	related	physical	and	psychosocial	factors	as	well	as	
FOM.	Consequently,	a	personalized	intervention	that	tar-
gets	all	factors	contributing	to	MSDs	can	be	implemented.	
Based	on	the	interaction	between	FOM	and	work-	related	
physical	and	psychosocial	factors,	it	might	be	worthwhile	
to	prioritize	FOM	optimization.	Future	studies	are	needed	

to	corroborate	our	findings	and	evaluate	if	the	relation	be-
tween	 factors	 at	 work	 and	 MSDs	 is	 influenced	 by	 other	
pain	response	strategies.	Furthermore,	it	is	needed	to	ex-
plore	the	additional	benefits	of	including	modalities	that	
target	FOM	in	workplace	interventions	to	prevent	or	ad-
dress	MSDs	in	healthcare	workers.
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