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ABSTRACT

Introduction: Work-related musculoskeletal disorders (WRMSDs) are the most common work-related diseases and 
describe a wide range of degenerative and inflammatory conditions affecting blood vessels, peripheral nerves, joints, 
ligaments, tendons, and muscles. WRMSDs are becoming an increasing problem in modern society. They are the second 
biggest cause of short-term or temporary incapacity for work just following a cold. At the workplace, health professionals 
represent a very vulnerable category in terms of the musculoskeletal disorders (MSDs) development. It is estimated that 
almost one third of all cases of absence from work among health care professionals are related to MSDs. Studies also 
show that a large number of health professionals report the occurrence of MSDs in one or more regions of the body, with 
a problem with the lower back being as one of the most common.

Methods: This article presents a non-experimental (qualitative) research, or a scientific review of the published literature 
where the databases were reviewed in which the key words for the review were: MSDs, work, health, intervention pro-
gram, and ergonomics. Various databases were used in the preparation of this article, including PubMed, Google Scholar, 
Medline, Hrčak, Dabar, Science Direct, and Science Citation.

Results: The results include a review and analysis of eighteen published scientific articles in the period 2001-2020. The 
studies published in these articles has been conducted in the United States, Australia, Switzerland, Portugal, Slovenia, 
Turkey, China, Nigeria, Israel, Tunisia, Iran, Croatia, Taiwan, Bangladesh, Serbia, Macedonia, and Greece.

Conclusion: This article should indicate the magnitude of the problems of WRMSDs in health professionals and that this 
topic is an inexhaustible and very interesting basis for further studies by current and future researchers to create strategies 
for prevention and treatment of this disorder and to eliminate their causes.
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INTRODUCTION
Work-related musculoskeletal disorders (WRMSDs) are 
the most common work-related diseases [1] and describe 
a wide range of degenerative and inflammatory conditions 
affecting blood vessels, peripheral nerves, joints, ligaments, 
tendons, and muscles [2]. Occupational factors related to 
the development of disorders of the musculoskeletal system 
were recognized as early as in the 18th century. However, it 
was not until the 1970s that a more active epidemiological 
research of the correlation between these conditions and 

*Corresponding author: Dženan Pleho, Primary Health Care Services of 
Canton Sarajevo, Center for Physical Rehabilitation Center, Sarajevo, Bosnia 
and Herzegovina, Vrazova 11, 71000 Sarajevo, Bosna i Hercegovina. 
E-mail: dzenanpleho@hotmail.com

Submitted: 12 January 2021/Accepted: 15 February 2021

DOI: https://doi.org/10.17532/jhsci.2021.1209

occupation began, which resulted in its regular  appearance 
in the international scientific literature. Since then, the 
literature references have grown significantly, and more 
than six thousand scientific papers have been published 
dealing with workplace ergonomics and WRMSDs. The 
relationship between musculoskeletal disorders (MSDs) 
and work-related factors remains the subject of much 
debate [3]. WRMSDs continue to represent a major chal-
lenge for workers and their employers in almost every sec-
tor [4]. They affect millions of workers across Europe and 
the world, and employers themselves spend billions of euros 
because of them [1]. Approximately 30% of all MSDs reg-
istered in the world are WRMSDs and make up for approx-
imately 34% of lost working days [5]. Almost 24% of 
workers from the European Union (EU) suffer from back 
pain and 22% complain of muscle pain. Both of these con-
ditions are more common among workers in the new EU 

© 2021 Dženan Pleho, et al.; licensee University of Sarajevo - Faculty of Health Studies. This is an Open Access arti-
cle distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work 
is properly cited.

REVIEW ARTICLE Open Access



8

www.jhsci.ba Dženan Pleho, et al. Work Caused Musculoskeletal Disorders Journal of Health Sciences 2021;11(1):7-16

Member States with 39% and 36%, respectively [6]. Health 
problems range from minor pain and disturbances to more 
serious health conditions that require absence from work 
or treatment. In severe cases, they can lead to disability and 
need for premature retirement. Most MSDs develop over 
time [1]. In the early phase, there is pain and fatigue of the 
affected part during work, which disappears at night and 
during days off, and in this phase, we do not have a decrease 
of work performance. In the middle phase, there is pain 
during work that lasts at night, and here we have a reduced 
work capacity for repetitive work. In the third or late phase, 
pain is constantly present, and the person may feel weak-
ness and fatigue that require rest. In this phase, there is an 
inability to sleep and perform light work tasks [7]. Usually 
there is no single cause of MSDs [1]. In general, none of 
the causal factors act separately on their own, but a com-
bination and interaction of several factors is required for 
disorder occurrence [7]. Physical risks and organizational 
risk factors include handling loads especially when bend-
ing, bending or rotating, repetitive or sudden movements, 
awkward and static body positions, vibrations, poor light-
ing, heat or cold in the environment, rapid pace of work, 
and prolonged sitting or standing in the same position [1].
WRMSDs are becoming an increasing problem in modern 
society. They are the second biggest cause of short-term or 
temporary incapacity for work just following a cold. MSDs 
are responsible for the disease of many working popula-
tions and represent an important occupational problem 
that causes increased health costs, reduced work produc-
tivity and lower quality of life [8]. At the workplace, health 
professionals represent a very vulnerable category in terms 
of the MSD’s development [9]. Studies conducted in many 
countries around the world reveal that these disorders pose 
an important problem among healthcare professionals [5]. 
It is estimated that almost one third of all cases of absence 
from work among health care professionals are related to 
MSDs. Studies also show that a large number of health pro-
fessionals report the occurrence of MSDs in one or more 
regions of the body, with a problem with the lower back 
being as one of the most common [8].
Many disciplines are involved in providing advice and in 
work to prevent WRMSD as well as to reduce its conse-
quences [4]. Solving the problem of MSDs helps to improve 
the lives of workers, and it also represent a good business 
strategy [1]. Protecting the health of workers is an integral 
part of general health and daily life. Occupational health 
and safety require a multidisciplinary approach in which 
it is usually sufficient to discontinue exposure, reduce the 
duration or intensity of exposure to a risk factor and return 
the worker to adapted working conditions or an adapted 
workplace. Health and safety at the workplace are a major 
factor in sustainable development. It has been scientifically 
confirmed that organizations that manage occupational 
safety and health well have improved productivity and eco-
nomic development [10].

METHODS
This article presents a non-experimental (qualitative) 
research, or a scientific review of the published literature 
where the databases were reviewed in which the key words 

for the review were: MSDs, work, health, intervention 
program, and ergonomics. Various databases were used in 
the preparation of this article, including: PubMed, Google 
Scholar, Medline, Hrčak, Dabar, Science Direct, and 
Science Citation.
Out of a total of 61 scientific papers found, 18 articles were 
selected as they dealt with the same issues or WRMSDs in 
health professionals.

RESULTS
The results include a review and analysis of 18 published 
scientific articles in the period 2001-2020. (Table 1). The 
studies published in these articles has been conducted in 
the United States (US), Australia, Switzerland, Portugal, 
Slovenia, Turkey, China, Nigeria, Israel, Tunisia, Iran, 
Croatia, Taiwan, Bangladesh, Serbia, Macedonia, and 
Greece.

DISCUSSION
As stated in the introduction, health professionals, or health 
professionals at their workplace, represent a very vulnera-
ble category in terms of the occurrence of MSDs caused by 
occupation. Studies conducted in many countries around 
the world reveal that these disorders pose an important 
problem among healthcare professionals [5]. A total of 
9614 health professionals from seventeen countries were 
surveyed in these 18 research articles. The results of our sur-
vey show that of the total number of surveyed health pro-
fessionals, most had personal experience with MSDs caused 
by work. Of these, the largest number is related to pain in 
the lower back, neck, arms, and knees.
It is estimated that almost one third of all cases of absence 
from work among health care professionals are related 
to MSDs. Research also shows that a large proportion of 
health professionals report the occurrence of MSDs in one 
or more regions of the body, with a problem with the lower 
back being one of the most common [8].
By an insight into the review study, we can state that all 
health professionals are at high risk of MSDs caused by 
work, but three occupations within the health profession 
have a much more expressed risk of developing these disor-
ders, namely nurses, physiotherapists, and dentists.
West and Gardner [11] in their study based on the obtained 
data indicate that the frequency of injuries of the musculo-
skeletal system exceeds the official statistics, but shows sim-
ilar trends with studies conducted in Victoria (Australia), 
the United Kingdom, the US, and Canada.
Salik and Özcan [12] found in their study that the rate 
of MSDs in physiotherapists in Izmir (Turkey) is high, 
which they attribute to the severity of the profession itself. 
Adegoke et al. dealt with the same issue [9] and concluded 
that the prevalence of WRMSDs among physiotherapists 
in Nigeria is much higher than most values reported by col-
leagues worldwide.
Vodanović et al. [18] in a study among dentists in Croatia 
state that dentists have a high frequency of work-related 
health problems, among which MSDs take the first place. 
Furthermore, Ranjova et al. [22] came up with similar data 
stating that the prevalence rate among dentists in the public 
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e h

igh
es

t p
re

va
len

ce
 (6

1.7
%

) 
wa

s f
ou

nd
 am

on
g p

hy
sio

the
ra

pis
ts 

yo
un

ge
r t

ha
n 

30
 ye

ar
s. 

Tr
ea

tin
g l

ar
ge

 nu
mb

er
 of

 pa
tie

nts
 in

 a 
da

y w
as

 ci
ted

 by
 m

os
t (

83
.5%

) o
f th

e r
es

po
nd

en
ts 

as
 th

e m
os

t im
po

rta
nt 

wo
rk 

fac
tor

 fo
r t

he
ir

Th
e p

re
va

len
ce

 of
 W

RM
SD

s a
mo

ng
 

ph
ys

iot
he

ra
pis

ts 
in 

Ni
ge

ria
 is

 hi
gh

er
 th

an
 m

os
t 

va
lue

s r
ep

or
ted

 fo
r t

he
ir c

ou
nte

rp
ar

ts 
ar

ou
nd

 th
e 

wo
rld

. T
he

 co
pin

g s
tra

teg
ies

 an
d w

or
k f

ac
tor

s 
of 

W
RM

SD
s a

mo
ng

 N
ige

ria
n p

hy
sio

the
ra

pis
ts 

ar
e m

os
tly

 si
mi

lar
 to

 th
os

e o
f th

eir
 co

un
ter

pa
rts

 
els

ew
he

re

TA
BL

E 
1. 

Ov
er

vie
w 

of 
re

se
ar

ch
 st

ud
ies

 an
d o

utc
om

es

(C
on

td
...

)
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Ci
ta

tio
n

Co
un

try
Ma

in
 ai

m
s a

nd
 p

ur
po

se
Ma

te
ria

ls 
an

d 
m

et
ho

ds
Re

su
lts

Co
nc

lu
sio

n
W

RM
SD

s. 
Th

e m
os

t c
om

mo
nly

 ad
op

ted
 co

pin
g 

str
ate

gy
 id

en
tifi

ed
 w

as
 fo

r t
he

 th
er

ap
ist

s t
o m

od
ify

 
the

ir p
os

itio
n a

nd
/or

 th
e p

ati
en

t’s
 po

sit
ion

 (6
4.3

%
). 

Ma
jor

ity
 of

 th
e r

es
po

nd
en

ts 
(8

7.0
%

) d
id 

no
t le

av
e 

the
 pr

ofe
ss

ion
 bu

t 6
2.6

%
 ch

an
ge

d a
nd

/or
 m

od
ifie

d 
the

ir t
re

atm
en

t b
ec

au
se

 of
 th

eir
 W

RM
SD

s
Ro

ze
nfe

ld 
 

et 
al.

 [1
3]

Isr
ae

l
Al

tho
ug

h P
Ts

 ha
ve

 ex
ten

siv
e k

no
wl

ed
ge

 of
 bo

dy
 

me
ch

an
ism

s a
nd

 in
jur

y p
re

ve
nti

on
, W

RM
SD

s 
ar

e q
uit

e c
om

mo
n i

n t
his

 po
pu

lat
ion

. T
he

 
pu

rp
os

es
 of

 th
is 

stu
dy

 w
er

e: 
to 

de
ter

mi
ne

 th
e 

pr
ev

ale
nc

e a
nd

 im
pa

ct 
of 

W
RM

SD
 am

on
g I

sra
eli

 
PT

s; 
to 

inv
es

tig
ate

 W
RM

SD
 ris

k f
ac

tor
s a

nd
 to

 
ide

nti
fy 

pr
ev

en
tiv

e s
tra

teg
ies

 us
ed

 by
 P

Ts
; a

nd
 

to 
co

mp
ar

e t
he

 ris
k o

f in
jur

ies
 in

 tw
o p

ro
fes

sio
na

l 
se

ttin
gs

: R
Cs

 an
d O

PC
s

Th
e s

am
ple

 in
clu

de
d a

ll P
Ts

 (n
=1

82
) w

or
kin

g i
n 

fiv
e R

Cs
 (n

=1
12

) a
nd

 si
x O

PC
s o

f th
e M

ac
ca

bí 
He

alt
hc

ar
e S

er
vic

es
 (n

=7
0)

 in
 th

e T
el 

Av
iv 

ar
ea

. 
Al

l p
ar

tic
ipa

nts
 ha

d a
t le

as
t a

 ba
ch

elo
r’s

 de
gr

ee
 

in 
ph

ys
ica

l th
er

ap
y, 

wh
ich

 is
 m

an
da

tor
y t

o w
or

k 
in 

au
tho

riz
ed

 in
sti

tut
es

, h
ad

 be
en

 em
plo

ye
d 

for
 at

 le
as

t 1
 ye

ar
 in

 th
eir

 pr
es

en
t p

lac
e o

f 
em

plo
ym

en
t a

nd
 w

or
ke

d a
 m

ini
mu

m 
of 

20
 ho

ur
s/

we
ek

, p
rim

ar
ily

 tr
ea

tin
g a

du
lts

. T
he

 fiv
e-

pa
ge

 
mo

difi
ed

 C
ro

mi
e (

20
00

) q
ue

sti
on

na
ire

 w
ith

 
sta

mp
ed

 re
tur

n e
nv

elo
pe

 w
as

 di
str

ibu
ted

 at
 th

e 
pa

rtic
ipa

nts
’ w

or
kp

lac
e

Ni
ne

ty-
thr

ee
 P

Ts
 (9

3%
) r

ep
or

ted
 W

RM
SD

 or
 

sy
mp

tom
s d

ur
ing

 th
eir

 pr
ofe

ss
ion

al 
life

, 8
0%

 
re

po
rte

d W
RM

SD
s s

ym
pto

ms
 du

rin
g p

as
t 

ye
ar

 (a
nn

ua
l p

re
va

len
ce

). 
Th

e h
igh

es
t li

fet
im

e 
pr

ev
ale

nc
e r

ate
s f

or
 W

RM
SD

 w
er

e i
n t

he
 lo

we
r 

ba
ck

 (7
9.6

%
), 

ne
ck

 (5
9%

), 
up

pe
r b

ac
k (

54
%

), 
an

d w
ris

t a
nd

 th
um

bs
 (4

6.2
%

). 
Sy

mp
tom

s 
be

ga
n g

ra
du

all
y f

or
 73

%
 of

 th
e i

nju
re

d P
Ts

; 1
6%

 
ex

pe
rie

nc
ed

 su
dd

en
 pa

in 
an

d i
n 1

1%
 in

jur
y w

as
 

ca
us

ed
 by

 an
 ac

cid
en

t. F
ifty

 P
Ts

 (4
5%

) r
ep

or
ted

 
the

 fir
st 

ep
iso

de
 of

 W
RM

SD
 du

rin
g t

he
 fir

st 
5 

ye
ar

s o
f p

ra
cti

ce
, 2

1.5
%

 ex
pe

rie
nc

ed
 th

e fi
rst

 
ep

iso
de

 af
ter

 5-
15

 ye
ar

s o
f p

ra
cti

ce
 an

d 2
0.5

%
 as

 
PT

 st
ud

en
ts.

 T
he

 re
ma

ind
er

 ex
pe

rie
nc

ed
 W

RM
SD

 
aft

er
 15

 or
 m

or
e y

ea
rs 

of 
pr

ac
tic

e

Th
e r

es
ult

s o
f th

is 
stu

dy
 sh

ow
 hi

gh
 pr

ev
ale

nc
e 

of 
W

RM
SD

 in
 th

e I
sra

eli
 P

T 
po

pu
lat

ion
. T

he
 

re
su

lts
 sh

ow
 a 

re
lat

ion
sh

ip 
be

tw
ee

n l
ike

lih
oo

d o
f 

de
ve

lop
ing

 W
RM

SD
 in

 th
e l

ow
er

 ba
ck

/sh
ou

lde
r 

ar
ea

 an
d h

ou
rs 

of 
re

ha
bil

ita
tio

n t
re

atm
en

t 
de

liv
er

y, 
a r

ela
tio

ns
hip

 be
tw

ee
n t

he
 lik

eli
ho

od
 of

 
de

ve
lop

ing
 W

RM
SD

 in
 th

e w
ris

t/th
um

b a
re

a a
nd

 
ho

ur
s o

f m
an

ua
l tr

ea
tm

en
t d

eli
ve

ry.
 P

ro
vid

ing
 

on
-g

oin
g i

n-
se

rvi
ce

 tr
ain

ing
 pr

og
ra

ms
 re

ga
rd

ing
 

W
RM

SD
 pr

ev
en

tio
n w

as
 su

gg
es

ted
. F

utu
re

 
re

se
ar

ch
 st

ud
ies

 sh
ou

ld 
tes

t th
e e

ffe
cti

ve
ne

ss
 of

 
the

 in
ter

ve
nti

on
al 

pr
ev

en
tiv

e p
ro

gr
am

es

Se
rra

nh
eir

a  
et 

al.
 [1

4]
Po

rtu
ga

l
He

alt
hc

ar
e w

or
ke

rs,
 na

me
ly 

RN
, a

re
 fr

eq
ue

ntl
y 

ex
po

se
d t

o W
RM

SD
s r

isk
 fa

cto
rs.

 Id
en

tify
ing

 
the

 sy
mp

tom
s o

f th
es

e d
iso

rd
er

s i
s o

ne
 of

 th
e 

firs
t e

pid
em

iol
og

ica
l s

tep
s t

o m
an

ag
ing

 th
em

. 
Th

is 
stu

dy
 ai

ms
 to

 id
en

tify
 W

RM
SD

s p
re

va
len

ce
 

sy
mp

tom
s i

n P
or

tug
ue

se
 R

N

Al
l P

or
tug

ue
se

 nu
rse

s (
ma

les
 an

d f
em

ale
s) 

we
re

 in
vit

ed
 to

 pa
rtic

ipa
te 

in 
thi

s n
ati

on
al 

MS
D 

su
rve

y f
ro

m 
a c

all
 on

 th
e B

oa
rd

 w
eb

 
sit

e. 
Re

sp
on

de
rs 

ha
d t

o a
cc

ep
t th

e i
nv

ita
tio

n 
wr

itin
g t

he
ir o

wn
 e-

ma
il a

t th
e “

Su
rve

y M
on

ke
y 

pla
tfo

rm
 qu

es
tio

nn
air

e”
 w

eb
pa

ge
. A

fte
r t

ha
t, 

the
y r

ec
eiv

ed
 a 

lin
k t

o a
ns

we
r o

nli
ne

. T
he

 us
ed

 
qu

es
tio

nn
air

e i
s a

n a
da

pta
tio

n o
f th

e N
MQ

 th
at 

wa
s f

re
qu

en
tly

 us
ed

 in
 P

or
tug

al

Re
su

lts
 sh

ow
 hi

gh
 sy

mp
tom

s p
re

va
len

ce
 (p

as
t 1

2 
mo

nth
s) 

in 
the

 lo
we

r b
ac

k (
60

.6%
), 

the
 up

pe
r b

ac
k 

(4
4.5

%
), 

an
d t

he
 ne

ck
 (4

8.6
%

). 
Nu

rse
s’ 

ac
tiv

ity
, 

es
pe

cia
lly

 pa
tie

nt 
hy

gie
ne

 in
 be

d, 
is 

a s
tro

ng
 

co
ntr

ibu
tor

 (p
<0

.05
) t

o p
ain

 in
 th

e u
pp

er
 ba

ck
 

(O
R=

1.3
9 [

1.0
9-

1.8
0])

 an
d l

ow
er

 ba
ck

 (O
R=

1.4
 

[1.
08

-1
.84

]).
 P

ati
en

t h
old

up
 w

ith
ou

t m
ec

ha
nic

al 
su

pp
or

t h
as

 th
e h

igh
es

t r
ela

tio
ns

hip
 (p

<0
.05

) 
be

tw
ee

n w
or

k t
as

ks
 an

d s
ym

pto
ms

 in
 th

e p
as

t 1
2 

mo
nth

s i
n t

he
 up

pe
r b

ac
k (

OR
=1

.50
 [1

.19
-1

.90
])

Re
su

lts
 de

no
te 

a h
igh

 W
RM

SD
s s

ym
pto

ms
 

pr
ev

ale
nc

e i
n P

or
tug

ue
se

 nu
rse

s. 
Al

tho
ug

h, 
the

se
 re

su
lts

 w
er

e n
o d

iffe
re

nt 
fro

m 
so

me
 ot

he
r 

stu
die

s a
nd

 th
ey

 al
l in

dic
ate

 th
at 

nu
rse

s a
re

 at
 

ris
k t

o d
ev

elo
p W

RM
SD

s

Je
lla

d  
et 

al.
 [1

5]
Tu

nis
ia

MS
D 

re
pr

es
en

t a
 si

gn
ific

an
t o

cc
up

ati
on

al 
pr

ob
lem

 am
on

g h
os

pit
al 

sta
ff; 

ho
we

ve
r, d

ata
 

on
 m

us
cu

los
ke

let
al 

he
alt

h o
f h

os
pit

al 
sta

ff a
re

 
sp

ar
se

Th
is 

stu
dy

 so
ug

ht 
to 

de
ter

mi
ne

 th
e p

re
va

len
ce

 
of 

MS
D,

 th
eir

 ep
ide

mi
olo

gic
 da

ta 
an

d t
he

 
as

so
cia

ted
 ris

k f
ac

tor
s

A 
pr

ev
iou

sly
 se

lf-a
dm

ini
ste

re
d q

ue
sti

on
na

ire
 

so
ug

ht 
inf

or
ma

tio
n o

n d
em

og
ra

ph
ics

, p
re

va
len

ce
 

an
d p

att
er

n o
f M

SD
, a

ss
oc

iat
ed

 ris
k f

ac
tor

s w
as

 
em

plo
ye

d a
s t

he
 su

rve
y i

ns
tru

me
nt.

 A 
tot

al 
of 

52
0 q

ue
sti

on
na

ire
s w

er
e d

ist
rib

ute
d t

o h
os

pit
al 

sta
ff b

ut 
on

ly 
43

3 q
ue

sti
on

na
ire

s w
as

 va
lid

. 
Ei

gh
ty-

se
ve

n o
f th

e r
etu

rn
ed

 qu
es

tio
nn

air
es

 
we

re
 ex

clu
de

d b
ec

au
se

 of
 in

co
mp

let
e d

ata

Th
e p

re
va

len
ce

 of
 M

SD
 am

on
g h

os
pit

al 
sta

ff w
as

 
65

.4%
. M

SD
 oc

cu
rre

d m
os

tly
 in

 lo
w 

ba
ck

 (7
4.5

%
), 

ne
ck

 (3
8.1

%
), 

an
d k

ne
es

 (3
1.1

%
). 

Su
bje

cti
ve

 
fac

tor
s a

ss
oc

iat
ed

 to
 M

SD
 w

er
e p

ro
fes

sio
na

l 
fac

tor
s a

nd
 pe

rso
na

l fa
cto

rs.
 P

ro
fes

sio
na

l fa
cto

rs 
we

re
: O

ve
r w

or
k, 

kin
d o

f w
or

k, 
ph

ys
ica

l a
nd

 
me

nta
l s

tre
ss

, a
nd

 gu
ar

d. 
Pe

rso
na

l fa
cto

rs 
we

re
 

ac
tiv

itie
s o

uts
ide

 of
 w

or
k s

uc
h a

s s
po

rts
 an

d 
ag

ric
ult

ur
e, 

ag
ing

, a
nd

 he
re

dit
ar

y

A 
hig

h p
ro

po
rtio

n o
f h

os
pit

al 
sta

ff r
ep

or
ted

 
MS

D 
at 

so
me

 bo
dy

 si
te 

wi
th 

the
 lo

w 
ba

ck
 be

ing
 

inj
ur

ed
 m

os
t o

fte
n. 

Ed
uc

ati
on

 pr
og

ra
ms

 on
 

pr
ev

en
tio

n a
nd

 co
pin

g s
tra

teg
ies

 fo
r M

SD
s a

re
 

re
co

mm
en

de
d f

or
 ho

sp
ita

l s
taf

f to
 re

du
ce

 th
e 

ra
te 

of 
oc

cu
pa

tio
na

l h
az

ar
ds

 an
d a

lso
 pr

om
ote

 
effi

cie
nc

y i
n p

ati
en

t c
ar

e

TA
BL

E 
1. 

(C
on

tin
ue

d)

(C
on

td
...

)
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Ci
ta

tio
n

Co
un

try
Ma

in
 ai

m
s a

nd
 p

ur
po

se
Ma

te
ria

ls 
an

d 
m

et
ho

ds
Re

su
lts

Co
nc

lu
sio

n
Fe

ng
  

et 
al.

 [1
6]

Ch
ina

St
ud

ies
 fr

om
 w

es
ter

n c
ou

ntr
ies

 sh
ow

 th
at 

de
nti

sts
 ar

e v
uln

er
ab

le 
to 

W
MS

Ds
 of

 th
e n

ec
k 

an
d u

pp
er

 ex
tre

mi
tie

s, 
bu

t li
ttle

 is
 kn

ow
n a

bo
ut 

the
ir e

pid
em

iol
og

y a
mo

ng
 m

em
be

rs 
of 

thi
s 

ra
pid

ly 
gr

ow
ing

 pr
ofe

ss
ion

 in
 C

hin
a. 

Th
is 

stu
dy

 
aim

s t
o i

nv
es

tig
ate

 th
e p

re
va

len
ce

 of
 W

MS
Ds

 
an

d i
de

nti
fy 

po
ten

tia
l ri

sk
 fa

cto
rs 

as
so

cia
ted

 
wi

th 
the

ir o
cc

ur
re

nc
e i

n t
he

 de
nta

l p
ro

fes
sio

n i
n 

Ch
ina

A 
cro

ss
-se

cti
on

al 
su

rve
y w

as
 ca

rri
ed

 ou
t in

 52
 

dif
fer

en
t h

os
pit

als
 in

 a 
lar

ge
 m

etr
op

oli
tan

 ci
ty 

in 
Ch

ina
. A

 to
tal

 of
 30

4 q
ue

sti
on

na
ire

s w
er

e 
dis

trib
ute

d t
o r

es
po

nd
en

ts 
ide

nti
fie

d t
hr

ou
gh

 
str

ati
fie

d r
an

do
m 

sa
mp

lin
g a

nd
 27

2 d
en

tis
ts 

(1
21

 
fem

ale
s a

nd
 15

1 m
ale

s) 
co

mp
let

ed
 th

e s
ur

ve
y. 

Th
e r

es
po

ns
e r

ate
 w

as
 89

.5%
Vi

su
al 

an
alo

gu
e s

co
re

 w
as

 us
ed

 to
 re

co
rd

 ne
ck

 
an

d u
pp

er
 lim

b m
us

cu
los

ke
let

al 
sy

mp
tom

s o
n a

 
bo

dy
 ch

ar
t. W

or
k-r

ela
ted

 ris
k f

ac
tor

s, 
inc

lud
ing

 
ph

ys
ica

l a
nd

 ps
yc

ho
so

cia
l fa

cto
rs,

 w
er

e 
ac

co
un

ted
 fo

r in
 th

e r
eg

re
ss

ion
 an

aly
sis

88
%

 of
 th

e d
en

tis
ts 

re
po

rte
d a

t le
as

t o
ne

 M
SD

 
an

d 8
3.8

%
 su

ffe
re

d f
ro

m 
ne

ck
 pa

in.
 In

 th
e 

mu
ltiv

ar
iat

e a
na

lys
es

, w
or

kin
g h

ou
rs 

pe
r d

ay
 

we
re

 as
so

cia
ted

 w
ith

 ne
ck

 pa
in 

(O
R=

1.4
3; 

95
%

 
CI

=1
.03

-1
.98

). 
Ina

bil
ity

 to
 se

lec
t th

e a
pp

ro
pr

iat
e 

siz
e o

f d
en

tal
 in

str
um

en
t w

as
 as

so
cia

ted
 w

ith
 

sh
ou

lde
r (

OR
=2

.07
; 9

5%
 C

I=
1.0

0-
4.3

2)
 an

d 
wr

ist
/ha

nd
 (O

R=
2.4

7; 
95

%
 C

I=
1.1

5-
5.3

2)
 pa

in.
 

As
 fo

r p
sy

ch
os

oc
ial

 fa
cto

rs,
 hi

gh
 jo

b d
em

an
d 

wa
s a

ss
oc

iat
ed

 w
ith

 sy
mp

tom
s i

n t
he

 sh
ou

lde
r 

(O
R=

1.0
9; 

95
%

 C
I=

1.0
0-

1.1
8)

, e
lbo

w 
(O

R=
1.1

1; 
95

%
 C

I=
1.0

3-
1.1

9)
, a

nd
 w

ris
t/h

an
d (

OR
=1

.09
; 

95
%

 C
I=

1.0
2-

1.1
7)

Re
gu

lar
 ph

ys
ica

l e
xe

rci
se

 w
as

 as
so

cia
ted

 
wi

th 
de

cre
as

ed
 ne

ck
 pa

in 
(O

R=
0.3

7; 
95

%
 

CI
=0

.14
-1

.00
)

Th
is 

stu
dy

 ha
s i

de
nti

fie
d a

n a
lar

mi
ng

ly 
hig

h 
pr

ev
ale

nc
e o

f n
ec

k a
nd

 up
pe

r e
xtr

em
ity

 W
MS

Ds
 

am
on

g d
en

tis
ts 

in 
Ch

ina
, m

uc
h h

igh
er

 th
an

 
tha

t in
 th

e w
es

ter
n c

ou
ntr

ies
. T

he
 sy

mp
tom

s 
of 

ne
ck

 pa
in 

inc
re

as
ed

 w
ith

 th
e n

um
be

r o
f 

wo
rki

ng
 ho

ur
s p

er
 da

y. 
Th

e i
na

bil
ity

 to
 se

lec
t 

the
 ap

pr
op

ria
te 

siz
e o

f d
en

tal
 in

str
um

en
ts 

wa
s 

as
so

cia
ted

 w
ith

 hi
gh

er
 od

ds
 of

 sh
ou

lde
r, w

ris
t/

ha
nd

, a
nd

 co
mo

rb
id 

pa
in.

 H
igh

 jo
b d

em
an

ds
 w

er
e 

as
so

cia
ted

 w
ith

 hi
gh

er
 od

ds
 of

 pa
in 

in 
all

 th
e b

od
y 

re
gio

ns
 in

ve
sti

ga
ted

. B
oth

 ph
ys

ica
l w

or
klo

ad
 an

d 
ps

yc
ho

so
cia

l s
tre

ss
 fa

cto
rs 

ne
ed

 to
 be

 ta
ke

n i
nto

 
ac

co
un

t w
he

n c
on

sid
er

ing
 pr

ev
en

tat
ive

 m
ea

su
re

s. 
A 

mu
ltid

isc
ipl

ina
ry 

ap
pr

oa
ch

 w
ith

 pr
im

ar
y 

pr
ev

en
tio

n, 
ea

rly
 in

ter
ve

nti
on

 an
d c

on
tin

uo
us

 
ed

uc
ati

on
 ab

ou
t th

e p
ote

nti
al 

eff
ec

ts 
of 

de
nti

str
y-

re
lat

ed
 ris

k f
ac

tor
s s

ho
uld

 be
 em

plo
ye

d
Mi

rm
oh

am
ma

di 
 

et 
al.

 [1
7]

Ira
n

Th
e o

bje
cti

ve
 of

 th
is 

re
se

ar
ch

 w
as

 to
 as

se
ss

 
the

 se
ve

rity
 an

d p
re

va
len

ce
 of

 W
MS

Ds
 am

on
g 

ho
sp

ita
l h

ea
lth

 ca
re

 st
aff

s, 
an

d d
ete

rm
ina

tio
n o

f 
hu

ma
n f

ac
tor

s r
isk

 fa
cto

rs

Th
e s

ub
jec

ts 
of 

the
 cu

rre
nt 

stu
dy

 w
er

e h
ea

lth
 

ca
re

 st
aff

s a
nd

 nu
rse

s n
=1

10
 (3

7 m
ale

 an
d 7

3 
fem

ale
) in

 a 
pu

bli
c h

os
pit

al.
 Te

n b
od

y r
eg

ion
s 

we
re

 ev
alu

ate
d i

n t
he

 w
or

kp
lac

es
 fo

r h
um

an
 

fac
tor

s a
ss

es
sm

en
t u

sin
g N

MQ
. Q

uic
k E

xp
os

ur
e 

Ch
ec

k t
oo

l w
as

 us
ed

 to
 ev

alu
ate

 th
e w

or
kin

g 
po

stu
re

s t
o d

ete
rm

ine
 th

e W
MS

Ds
 ris

k a
nd

 
ac

tio
n l

ev
el 

for
 pr

ev
en

tio
n

Th
e r

es
ult

s f
ro

m 
NM

Q 
an

d t
he

 ev
alu

ati
on

 of
 

po
stu

re
s i

llu
str

ate
d t

ha
t, t

he
re

 w
as

 a 
sig

nifi
ca

nt 
re

lat
ion

sh
ip 

be
tw

ee
n o

cc
ur

re
nc

e o
f b

ac
k p

ain
 an

d 
ne

ck
 pa

in 
an

d w
or

kg
ro

up
s (

p<
0.0

05
). 

Th
e Q

EC
 

too
l a

ss
es

sm
en

t s
ho

we
d t

ha
t th

er
e i

s a
 hi

gh
 ris

k 
for

 W
MS

Ds
 am

on
g h

ea
lth

 ca
re

 st
aff

s w
ho

 ca
rry

ing
 

or
 tr

an
sfe

rri
ng

/re
loc

ati
ng

 th
e p

ati
en

ts 
(L

=4
) a

nd
 

the
re

 is
 a 

me
diu

m 
ac

tio
n l

ev
el 

for
 nu

rse
s w

ho
 

wo
rki

ng
 in

 st
an

din
g p

os
itio

n f
or

 lo
ng

 tim
e (

L=
3)

. 
A 

sig
nifi

ca
nt 

dif
fer

en
ce

 w
as

 ob
se

rve
d f

or
 se

x o
f 

su
bje

cts
, it

 re
ve

ale
d t

ha
t th

e f
em

ale
 nu

rse
s a

re
 in

 
hig

he
r r

isk
 co

mp
ar

e t
o m

ale
 nu

rse
s

Th
es

e r
es

ult
s i

llu
str

ate
d t

ha
t fe

ma
le 

nu
rse

s a
nd

 
he

alt
h c

ar
e s

taf
fs 

ar
e m

or
e t

en
de

nc
y t

o i
nv

olv
e 

an
d o

cc
ur

re
nc

e o
f W

MS
Ds

 co
mp

ar
e t

o m
ale

 
sta

ffs
. A

 pe
rio

dic
 ed

uc
ati

on
al 

pr
og

ra
m 

as
 w

ell
 

as
 ba

ck
 sc

ho
ol 

pr
ac

tic
e c

an
 pl

ay
 a 

ma
in 

ro
le 

in 
pr

ev
en

tio
n a

nd
 re

du
cin

g t
he

 M
SD

s r
es

ult
ed

Vo
da

no
vić

 
et 

al.
 [1

8]
Cr

oa
tia

Ex
plo

re
 th

e h
ea

lth
 st

atu
s a

mo
ng

 de
nti

sts
 

in 
Cr

oa
tia

 w
ith

 re
ga

rd
 to

 th
e s

ym
pto

ms
 of

 
mu

sc
ulo

sk
ele

tal
, c

uta
ne

ou
s, 

vis
ua

l, a
ud

ito
ry,

 an
d 

ne
ur

olo
gic

al 
dis

or
de

rs

A 
tot

al 
of 

80
0 r

an
do

ml
y s

ele
cte

d d
en

tal
 

pr
ac

titi
on

er
s f

ro
m 

all
 pa

rts
 of

 C
ro

ati
a w

er
e 

inv
ite

d b
y e

-m
ail

 to
 pa

rtic
ipa

te 
in 

an
 an

on
ym

ou
s 

an
d v

olu
nta

ry 
on

lin
e s

ur
ve

y r
ela

ted
 to

 th
e 

oc
cu

pa
tio

na
l h

ea
lth

 di
so

rd
er

s. 
Al

l s
ub

jec
ts 

ha
d 

at 
lea

st 
1 y

ea
r e

xp
er

ien
ce

 in
 cl

ini
ca

l p
ra

cti
ce

. 
Ba

se
d o

n t
he

 av
ail

ab
le 

an
d r

ele
va

nt 
lite

ra
tur

e 
in 

a c
los

e c
oo

pe
ra

tio
n w

ith
 ph

ys
ici

an
s o

f 
dif

fer
en

t s
pe

cia
ltie

s (
or

tho
pe

dis
t, d

er
ma

tol
og

ist
, 

oto
lar

yn
go

log
ist

, o
ph

tha
lm

olo
gis

t, a
nd

 
ne

ur
olo

gis
t) 

a q
ue

sti
on

na
ire

 fo
r t

he
 as

se
ss

me
nt 

of 
a d

en
tis

t’s
 ov

er
all

 he
alt

h s
tat

us
 w

as

Th
e m

os
t c

om
mo

n h
ea

lth
 pr

ob
lem

 in
 de

nti
sts

 
we

re
 M

SD
s w

ith
 pa

in 
in 

up
pe

r b
ac

k, 
low

er
 ba

ck
, 

sh
ou

lde
rs,

 ha
nd

s, 
fin

ge
rs,

 le
gs

, a
nd

 fe
et 

fol
low

ed
 

by
 de

rm
ato

log
ica

l d
iso

rd
er

s. 
Th

e m
os

t c
om

mo
n 

re
as

on
s f

or
 as

kin
g a

 do
cto

r f
or

 he
lp 

we
re

 pa
in 

in 
up

pe
r b

ac
k (

36
.8%

) in
 fe

ma
les

 an
d p

ain
 in

 lo
we

r 
ba

ck
 (3

6.1
%

) in
 m

ale
s

Oc
cu

pa
tio

na
l a

nd
 w

or
k-r

ela
ted

 di
se

as
es

 or
 

dis
or

de
rs 

ha
ve

 be
co

me
 in

cre
as

ing
ly 

co
mm

on
 

am
on

g d
en

tal
 pr

ofe
ss

ion
als

 an
d c

an
 in

itia
te 

a 
se

rie
s o

f e
ve

nts
 th

at 
co

uld
 re

su
lt i

n a
 to

o e
ar

ly 
ca

re
er

 en
din

g. 
Cr

oa
tia

n d
en

tis
ts 

ha
ve

 a 
hig

h 
pr

ev
ale

nc
e o

f o
cc

up
ati

on
al 

he
alt

h p
ro

ble
ms

. 
Mu

sc
ulo

sk
ele

tal
, s

igh
t, a

nd
 sk

in 
dis

or
de

rs 
we

re
 am

on
g m

os
t c

om
mo

nly
 re

po
rte

d h
ea

lth
 

pr
ob

lem
s. 

Th
e fi

rst
 an

d m
os

t im
po

rta
nt 

ste
p i

n 
pr

ote
cti

ng
 ag

ain
st 

oc
cu

pa
tio

na
l d

ise
as

es
 is

 to
 

im
pr

ov
e d

en
tal

 he
alt

h p
ro

fes
sio

na
l’s

 aw
ar

en
es

s 
an

d u
nd

er
sta

nd
ing

 of
 oc

cu
pa

tio
na

l a
nd

 w
or

k-

TA
BL

E 
1. 

(C
on

tin
ue

d)

(C
on

td
...

)
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Ci
ta

tio
n

Co
un

try
Ma

in
 ai

m
s a

nd
 p

ur
po

se
Ma

te
ria

ls 
an

d 
m

et
ho

ds
Re

su
lts

Co
nc

lu
sio

n
de

ve
lop

ed
. T

he
 qu

es
tio

nn
air

e w
as

 di
vid

ed
 in

to 
3 

se
cti

on
s. 

Th
e fi

rst
 se

cti
on

 in
clu

de
d d

em
og

ra
ph

ic 
qu

es
tio

ns
 re

ga
rd

ing
 ge

nd
er,

 ag
e, 

an
d w

or
k 

du
ra

tio
n. 

Th
e s

ec
tio

n t
wo

 de
alt

 w
ith

 th
e a

wa
re

ne
ss

 
of 

de
nta

l p
ra

cti
tio

ne
rs 

re
ga

rd
ing

 th
e o

cc
up

ati
on

al 
he

alt
h d

iso
rd

er
s. 

Th
e t

hir
d s

ec
tio

n d
ea

lt w
ith

 
sy

mp
tom

s o
f m

us
cu

los
ke

let
al,

 de
rm

ato
log

ica
l, 

sig
ht,

 he
ar

ing
, a

nd
 ne

ur
olo

gic
al 

dis
or

de
rs

re
lat

ed
 di

se
as

es
. D

en
tal

 pr
ofe

ss
ion

als
 ne

ed
 to

 
re

co
gn

ize
 th

e s
ign

ific
an

t im
pa

ct 
of 

oc
cu

pa
tio

na
l 

dis
ea

se
s o

n h
ea

lth

Sh
ieh

  
et 

al.
 [1

9]
Ta

iw
an

To
 ex

am
ine

 w
he

the
r t

he
 pr

ev
ale

nc
e o

f L
BP

 
inc

re
as

ed
 in

 ho
sp

ita
l n

ur
se

s w
ith

 hi
gh

 pa
tie

nt 
ca

re
 w

or
klo

ad

Th
is 

stu
dy

 is
 a 

cro
ss

-se
cti

on
al 

su
rve

y w
hic

h 
ad

op
ted

 th
e U

S 
De

pa
rtm

en
t o

f H
ea

lth
 an

d H
um

an
 

Se
rvi

ce
s d

efi
nit

ion
 of

 LB
P 

it i
s c

on
sid

er
ed

 as
 

ch
ro

nic
 an

d/o
r a

cu
te 

pa
in 

ex
pe

rie
nc

ed
 in

 th
e 

re
gio

ns
 of

 lu
mb

os
ac

ra
l, b

utt
oc

k, 
or

 up
pe

r le
g. 

W
e 

foc
us

ed
 on

 th
e n

on
sp

ec
ific

 ty
pe

 of
 LB

P 
in 

thi
s 

stu
dy

. D
ata

 us
ed

 in
 th

is 
stu

dy
 w

er
e c

oll
ec

ted
 us

ing
 

the
 “L

ow
 B

ac
k P

ain
 in

 N
ur

se
s” 

qu
es

tio
nn

air
e, 

ad
op

ted
 fr

om
 a 

pr
ev

iou
s s

tud
y. 

A 
tot

al 
of 

99
2 

RN
 w

or
kin

g a
t a

 m
ed

ica
l c

en
ter

 in
 th

e c
en

tra
l 

re
gio

n o
f T

aiw
an

 w
er

e i
nv

ite
d t

o p
ar

tic
ipa

te 
in 

the
 

se
lf-a

dm
ini

ste
re

d q
ue

sti
on

na
ire

 su
rve

y w
hic

h t
he

y 
we

re
 as

ke
d t

o c
om

ple
te 

in 
the

ir o
wn

 le
isu

re
 tim

e. 
W

ith
 in

for
me

d c
on

se
nts

, 7
96

 (8
0.2

%
) p

ar
tic

ipa
nts

 
co

mp
let

ed
 va

lid
 qu

es
tio

nn
air

es

Am
on

g a
ll n

ur
se

s w
ith

 el
igi

ble
 qu

es
tio

nn
air

es
, 5

67
 

(7
2.0

%
) h

ad
 LB

P. 
Me

an
 da

ily
 ho

ur
s o

f w
or

kin
g, 

sta
nd

ing
, a

nd
 w

alk
ing

 w
er

e p
er

sis
ten

tly
 lo

ng
er

 in
 

the
 LB

P 
gr

ou
p. 

Re
su

lts
 fr

om
 m

ult
iva

ria
te 

log
ist

ic 
re

gr
es

sio
n a

na
lys

is 
sh

ow
ed

 th
at 

da
ily

 w
or

kin
g f

or
 

1 h
ou

r lo
ng

er
 is

 lin
ke

d t
o a

 35
%

 (9
5%

 C
I=

2-
78

%
) 

gr
ea

ter
 ris

k o
f L

BP
. C

om
pa

re
d w

ith
 <

2 y
ea

rs 
of 

se
rvi

ce
 as

 nu
rse

, n
ur

se
s w

ith
 2-

5 y
ea

rs 
of 

se
rvi

ce
 

ha
d t

he
 hi

gh
es

t r
isk

 (O
R=

2.1
1, 

95
%

 C
I=

1.0
7-

4.1
8)

. 
LB

P 
ris

k w
as

 al
so

 hi
gh

er
 fo

r n
ur

se
s w

ith
 ch

or
e 

du
ty 

re
sp

on
sib

ilit
ies

 (O
R=

1.9
9, 

95
%

 C
I=

1.1
2-

3.5
3)

 
an

d o
the

r b
ac

k r
ela

ted
 di

so
rd

er
s (

OR
=4

.43
, 9

5%
 

CI
=1

.99
-9

.86
)

Re
su

lts
 su

gg
es

t th
at 

lon
ge

r d
ail

y w
or

kin
g 

ho
ur

s a
nd

 a 
lar

ge
 nu

mb
er

 of
 ca

re
d p

ati
en

ts 
pe

r s
hif

t s
ho

uld
 be

 di
sc

ou
ra

ge
d t

o p
re

ve
nt 

mu
sc

ulo
sk

ele
tal

 pr
ob

lem
s s

uc
h a

s L
BP

 in
 R

N

Ra
hm

an
  

et 
al.

 [2
0]

Ba
ng

lad
es

h
Th

is 
stu

dy
 so

ug
ht 

to 
de

ter
mi

ne
 th

e p
re

va
len

ce
 

an
d d

ist
rib

uti
on

 of
 W

MS
Ds

 am
on

g t
wo

 di
ffe

re
nt 

gr
ou

ps
 of

 he
alt

h c
ar

e p
ro

fes
sio

na
ls 

(d
oc

tor
s 

an
d n

ur
se

s) 
wo

rki
ng

 in
 a 

ter
tia

ry 
ca

re
 ho

sp
ita

l 
in 

Dh
ak

a c
ity

 an
d t

o fi
nd

 ou
t th

e m
ult

ipl
e r

isk
 

fac
tor

s t
ha

t c
on

trib
ute

 to
 th

e d
ev

elo
pm

en
t o

f 
W

MS
Ds

Th
is 

de
sc

rip
tiv

e t
yp

e o
f c

ro
ss

-se
cti

on
al 

stu
dy

 
wa

s c
on

du
cte

d d
ur

ing
 th

e p
er

iod
 Ja

nu
ar

y 
to 

De
ce

mb
er

 20
16

 am
on

g 1
60

 he
alt

h c
ar

e 
pr

ofe
ss

ion
als

 (d
oc

tor
s, 

nu
rse

s) 
wo

rki
ng

 in
 a 

ter
tia

ry 
ca

re
 ho

sp
ita

l n
am

ed
 N

IT
OR

 in
 D

ha
ka

 ci
ty

To
 de

ter
mi

ne
 th

e p
re

va
len

ce
 an

d d
ist

rib
uti

on
 

of 
W

MS
Ds

 am
on

g h
ea

lth
 ca

re
 pr

ofe
ss

ion
als

 a 
va

lid
ate

d r
es

ea
rch

 in
str

um
en

t S
NQ

 ha
s b

ee
n 

us
ed

, w
hic

h r
ec

or
ds

 th
e p

re
va

len
ce

 of
 M

SD
 in

 
ter

ms
 of

 m
us

cu
los

ke
let

al 
sy

mp
tom

s (
ac

he
, p

ain
, 

dis
co

mf
or

t) 
in 

the
 pr

ec
ed

ing
 12

 m
on

ths

Th
e s

tud
y r

es
ult

 re
ve

ale
d t

ha
t o

ut 
of 

16
0 (

10
0.0

%
) 

he
alt

h c
ar

e p
ro

fes
sio

na
ls 

10
9 (

68
.1%

) h
ad

 
mu

sc
ulo

sk
ele

tal
 pa

in 
or

 di
sc

om
for

t in
 th

e p
as

t 1
2 

mo
nth

s a
nd

 51
 (3

1.9
%

) h
ad

 no
t, a

nd
 it 

wa
s a

lso
 

fou
nd

 th
at 

57
 (6

1.3
%

) d
oc

tor
s a

nd
 52

 (7
7.6

%
) 

nu
rse

s h
ad

 m
us

cu
los

ke
let

al 
pa

in 
or

 di
sc

om
for

t 
in 

the
 pa

st 
12

 m
on

ths
 an

d t
he

 pr
ev

ale
nc

e o
f 

W
RM

SD
s i

n d
iffe

re
nt 

bo
dy

 re
gio

n i
n t

he
 pa

st 
12

 
mo

nth
s, 

wh
er

e m
or

e t
ha

n 1
 si

te 
inv

olv
em

en
t 4

6 
(4

2.2
%

), 
fol

low
ed

 by
 ne

ck
 19

 (1
7.4

%
), 

sh
ou

lde
r 

15
 (1

3.8
%

), 
low

er
 ba

ck
 13

 (1
1.9

%
), 

hip
s 8

 (7
.3%

), 
an

d h
an

d/fi
ng

er
s 5

 (4
.6%

)

Ba
se

d o
n t

he
 fin

din
gs

 of
 th

e p
re

se
nt 

stu
dy

, it
 ca

n 
be

 co
nc

lud
ed

 th
at 

a h
igh

 pr
op

or
tio

n o
f h

ea
lth

 ca
re

 
pr

ofe
ss

ion
als

 ha
d W

MS
Ds

, a
nd

 th
e a

ffe
cte

d s
ite

 
re

po
rte

d m
or

e t
ha

n o
ne

 bo
dy

 re
gio

n, 
fol

low
ed

 
by

 ne
ck

, s
ho

uld
er,

 lo
we

r b
ac

k, 
an

d o
the

r s
ite

s 
am

on
g t

he
m.

 In
 th

is 
stu

dy
, w

or
kin

g i
n t

he
 sa

me
 

po
sit

ion
s f

or
 lo

ng
 pe

rio
ds

, tr
ea

tin
g e

xc
es

siv
e 

nu
mb

er
 of

 pa
tie

nts
 in

 1 
da

y, 
ina

de
qu

ate
 tra

ini
ng

 on
 

inj
ur

y p
re

ve
nti

on
, w

or
kin

g i
n a

wk
wa

rd
 or

 cr
am

pe
d 

po
sit

ion
s w

er
e f

ou
nd

 to
 be

 th
e c

om
mo

nly
 re

po
rte

d 
ris

k f
ac

tor
s f

or
 th

e d
ev

elo
pm

en
t o

f W
MS

Ds
. F

ro
m 

the
 st

ud
y, 

it w
as

 ob
se

rve
d n

ur
se

s h
ad

 th
e h

igh
 

pr
ev

ale
nc

e o
f W

RM
SD

s t
ha

n d
oc

tor
s. 

La
st 

bu
t n

ot 
the

 le
as

t it
 ca

n b
e r

ec
om

me
nd

ed
 th

at 
ed

uc
ati

on
 

pr
og

ra
ms

 on
 pr

ev
en

tio
n a

nd
 co

pin
g s

tra
teg

ies
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 M

SD
s b

e m
ad

e m
an

da
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y f
or

 he
alt

h c
ar

e 
pr

ofe
ss
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e r
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m 

an
d t

o p
ro
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e
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 p
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ds
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lts

Co
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sio

n
Bo

žić
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1]
Se

rb
ia

Th
e m

ain
 ai

ms
 of

 th
is 

stu
dy

 w
er

e: 
To

 de
ter

mi
ne

 
the

 pr
ev

ale
nc

e o
f lu

mb
ar

 pa
in 

am
on

g n
ur

se
s, 

to 
ex

am
ine

 th
e r

ela
tio

ns
hip

 be
tw

ee
n s

oc
io-

de
mo

gr
ap

hic
 ch

ar
ac

ter
ist

ics
 (a

ge
, g

en
de

r, 
nu

mb
er

 of
 ch

ild
re

n, 
lev

el 
of 

ed
uc

ati
on

), 
ye

ar
s 

of 
se

rvi
ce

 in
 he

alt
h c

ar
e, 

bo
dy

 m
as

s i
nd

ex
, 

sm
ok

ing
 an

d l
um

ba
r p

ain
 in

 nu
rse

s, 
de

ter
mi

ne
 

the
 im

pa
ct 

of 
lift

ing
 he

av
y l

oa
d, 

ov
er

tim
e a

nd
 

str
es

s o
n t

he
 pr

ev
ale

nc
e o

f lu
mb

ar
 pa

in 
in 

nu
rse

s, 
an

d p
ro

po
se

 m
ea

su
re

s t
o p

re
ve

nt 
lum

ba
r p

ain
 in

 nu
rse

s

Su
rve

y w
as

 co
nd

uc
ted

 to
 pe

rfo
rm

 an
aly

sis
 of

 
ris

k f
ac

tor
s f

or
 th

e o
cc

ur
re

nc
e o

f lu
mb

ar
 pa

in 
in 

nu
rse

s, 
wa

s c
on

du
cte

d a
t th

e I
ns

titu
te 

for
 H

ea
lth

 
Pr

ote
cti

on
 of

 C
hil

dr
en

 an
d Y

ou
th 

of 
Vo

jvo
din

a, 
Cl

ini
ca

l C
en

ter
 of

 V
ojv

od
ina

, G
en

er
al 

Ho
sp

ita
l 

in 
So

mb
or,

 G
en

er
al 

Ho
sp

ita
l in

 S
ub

oti
ca

, a
nd

 
Ge

ne
ra

l H
os

pit
al 

in 
Sr

em
sk

a M
itro

vic
a. 

Da
ta 

we
re

 co
lle

cte
d b

y d
ire

ct 
an

on
ym

ou
s s

ur
ve

ys
 of

 
nu

rse
s. 

A 
mo

difi
ed

 N
or

dic
 Q

ue
sti

on
na

ire
 fo

r t
he

 
an

aly
sis

 of
 m

us
cu

los
ke

let
al 

sy
mp

tom
s b

as
ed

 
on

 th
e S

NQ
 fo

r t
he

 A
na

lys
is 

of 
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sc
ulo

sk
ele

tal
 

Sy
mp

tom
s w
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ed
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 a 
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ta 
so

ur
ce
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r t

he
 

ex
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ina
tio

n o
f lu

mb
ar

 pa
in 

in 
nu

rse
s

Th
e s

tud
y i

nc
lud

ed
 51

2 n
ur

se
s. 

Th
e r
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po

nd
en

ts 
we

re
 m

os
tly

 fe
ma

le 
(8

9%
), 

wi
th 

an
 av

er
ag

e 
ag

e o
f 3

8 y
ea

rs.
 T
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 pr

ev
ale

nc
e o

f lu
mb

ar
 pa

in 
am

on
g n

ur
se

s i
n t

he
 pa

st 
12

 m
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ths
 w
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ou
t 

94
%

. T
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-th
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s o
f n

ur
se

s h
ad

 m
od

er
ate
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se
ve
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 lu
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 pa
in 
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st 
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ud
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rre
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 lu
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ar
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in.
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an
tly
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ev
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e o

f lu
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ar
 

pa
in 
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rs 
in 

fem
ale
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on
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nts
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d t
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th 
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ed
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ho

ol.
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nly
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ou
t 8

%
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de
nts

 ch
an

ge
d j
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s d
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 lu
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ar
 pa
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 a 

pr
ev

en
tiv

e m
ea

su
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, it
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y t
o 

em
ph
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 th
e r
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n o

f p
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al 
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d o

n t
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 an

d t
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l c
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of 
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h c
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d u
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g b
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al 
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nt 

an
d c
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 lif

tin
g a
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ca
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ing
 pa
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. A
pp

lyi
ng

 an
 ad
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te 
er

go
no
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c a

pp
ro

ac
h, 

be
tte

r o
rg

an
iza

tio
n o

f 
wo

rk,
 a 

sti
mu

lat
ing

 at
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sp
he

re
 at

 w
or

k, 
an

d t
he

 
wi

llin
gn

es
s o

f th
e c

om
pe

ten
t s

tru
ctu

re
s t

o s
ho

w 
gr

ea
ter

 ca
re

 fo
r e

mp
loy

ee
s, 

wo
uld

 re
du

ce
 th

e 
inc

ide
nc

e o
f lu

mb
ar

 pa
in

Re
nd

žo
va

  
et 

al.
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Ma

ce
do

nia
Th

e a
im

 of
 ou

r s
tud

y w
as

 to
 ex

am
ine

 th
e 

pr
es

en
ce

 of
 M

SD
s a

mo
ng

 de
nti

sts
 at

 th
e 

un
ive

rsi
ty 

de
nta

l c
lin

ic 
in 

co
rre

lat
ion

 w
ith

 ris
k 

fac
tor

s

A 
qu

es
tio

nn
air

e s
ur

ve
y w

as
 ca

rri
ed

 ou
t a

mo
ng

 
78

 de
nta

l p
ra

cti
tio

ne
rs 

ag
ed

 be
tw

ee
n 2

0 a
nd

 
60

 ye
ar

s o
ld,

 em
plo

ye
d a

t th
e u

niv
er

sit
y d

en
tal

 
cli

nic
. Q

ue
sti

on
s i

nc
lud

ed
 da

ta 
on

 ph
ys

ica
l a

nd
 

ps
yc

ho
so

cia
l w

or
klo

ad
, p

er
ce

ive
d g

en
er

al 
he

alt
h 

an
d o

cc
ur

re
nc

e o
f m

us
cu

los
ke

let
al 

co
mp

lai
nts

 
in 

the
 pa

st 
12

 m
on

ths
, c

hr
on

ic 
co

mp
lai

nts
, 

fre
qu

en
cy

 an
d l

en
gth

 of
 br

ea
ks

, e
xe

rci
sin

g 
ha

bit
s a

s w
ell

 as
 m

ed
ica

l c
ar

e s
ee

kin
g

Pa
in 

in 
the

 ba
ck

, n
ec

k, 
an

d s
ho

uld
er

s 
(8

4.6
%

/85
.9%

) w
as

 th
e m

os
t c

om
mo

n c
om

pla
int

 
am

on
g t

he
 m

ajo
rity

 of
 re

sp
on

de
nts

, w
hil

e 
re

du
ce

d r
an

ge
 of

 m
ov

em
en

t w
as

 no
tic

ed
 am

on
g 

sig
nifi

ca
ntl

y f
ew

er
 su

bje
cts

, m
os

tly
 be

tw
ee

n 4
0 

an
d 6

0 y
ea

rs 
of 

ag
e. 

Pr
olo

ng
ed

 st
ati

sti
c p

os
itio

n 
wa

s c
on

sid
er

ed
 to

 be
 on

e o
f th

e m
ain

 ca
us

es
 of

 
MS

Ds
 (8

2.0
5%

), 
wh

ile
 73

.08
%

 of
 re

sp
on

de
nts

 
sta

ted
 at

 le
as

t tw
o m

or
e r

ea
so

ns
 be

sid
e t

his
 on

e

Th
e p

er
ce

nta
ge

 of
 M

SD
s p

re
va

len
ce

 am
on

g 
de

nti
sts

 in
 pu

bli
c h

ea
lth

 se
cto

r is
 hi
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. M

or
e 

ex
ten

siv
e s

ur
ve

ys
 sh

ou
ld 

be
 un

de
rta

ke
n t

o 
co

ve
r la

rg
er

 gr
ou

p o
f d

en
tis

ts 
fro

m 
bo

th 
pr

iva
te 

an
d p

ub
lic

 se
cto

r, t
o g

et 
co

mp
let

e a
na

lys
is 

of 
the

 pr
ev

ale
nc

e o
f o

cc
up

ati
on

al 
dis

or
de

rs 
in 

ou
r 

co
un

try
. C

on
se

qu
en

tly
, a

pp
ro

pr
iat

e m
ea

su
re

s 
sh

ou
ld 

be
 ta

ke
n t

o i
nfo

rm
 an

d e
du

ca
te 

de
nti

sts
 

re
ga

rd
ing

 M
SD

. A
wa

re
ne

ss
 sh

ou
ld 

be
 ra

ise
d 

po
int

ing
 ou

t th
at 

de
nti

str
y, 

as
 a 

pr
ofe

ss
ion

, is
 

su
sc

ep
tib

le 
to 

hig
h r

isk
 of

 oc
cu

pa
tio

na
l d

iso
rd

er
s 

an
d i

nju
rie

s. 
Ign

or
an

ce
 an

d a
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e o
f th

e 
MS

Ds
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tom

s c
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ld 
lea
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ar
ly 
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er
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g a
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efo
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is 
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rta
nt 
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 a 
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 re
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rd
ing
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n

An
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s a
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a [
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Gr

ee
ce

Th
e a

im
 of

 th
is 

stu
dy

 is
 to

 in
ve
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ga

te 
MS

Ds
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pe

rie
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ed
 by

 ph
ys

iot
he

ra
pis

ts 
in 

Gr
ee

ce
, 

the
ir c

au
se

s a
nd

 sp
ec
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 m

ea
su

re
s, 

an
d g

oo
d 

pr
ac

tic
es

 fo
llo

we
d. 

Ad
dit

ion
al 

em
er

gin
g r

isk
 

fac
tor

s w
ill 

be
 ex

am
ine

d

Th
e s

tud
y w

as
 co

nd
uc

ted
 in

 th
e s

ec
on

d h
alf

 
of 

20
15

 in
 th

e r
eg

ion
s o

f c
en

tra
l a

nd
 no

rth
er

n 
Gr

ee
ce

. It
 co

ve
re

d a
ll w

or
kin

g c
ate

go
rie

s 
su

ch
 as

 pu
bli

c h
os

pit
als

 (3
2.9

%
), 

pr
iva

te 
RC

s 
(3

7.7
%

), 
an

d p
riv

ate
 pr

ac
tic

es
 (2

9.4
%

). 
In 

tot
al,

 32
0 q

ue
sti

on
na

ire
s w

er
e d

ist
rib

ute
d t

o 
ph

ys
iot

he
ra

pis
ts 

for
 co

mp
let

ion
. T

he
re

 w
er

e 2
52

 
re

sp
on

se
s, 

giv
ing

 a 
re

sp
on

se
 ra

te 
of 

79
%

An
aly

sis
 in

dic
ate

d t
ha

t 8
9%

 of
 th

e r
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po
nd

en
ts 

ha
d e

xp
er

ien
ce

d a
 w

or
k-r

ela
ted

 M
SD

; 3
2.2

%
 of

 
tho

se
 in

jur
ies

 oc
cu

rre
d w

ith
in 

the
 fir

st 
5 y

ea
rs 

of 
wo

rki
ng

. T
he

 m
os

t lu
mb

er
ed

 ph
ys

iot
he

ra
pis

ts 
we

re
 th

os
e w

or
kin

g a
s p
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ate

 pr
ac

titi
on

er
s a

nd
 

alm
os

t h
alf

 of
 th

e i
nju

re
d r

es
po

nd
en

ts 
ch

os
e t

o 
wo

rk 
wh

ile
 in

jur
ed

. T
he

 m
os

t c
om

mo
n m

ea
su

re
 

tak
en

 to
 ta

ck
le 

wo
rk 

re
lat

ed
 M

SD
s w

as
 fo

un
d t

o 
be

 ph
ys

ica
l th

er
ap

y s
es

sio
ns

. J
ob

 sa
tis

fac
tio

n a
nd

 
ps

yc
ho

so
cia

l is
su

es
 w

er
e a

lso
 id

en
tifi

ed
 as

 si
de

-
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ts 

of 
the
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ic 

slo
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ow
n

Ph
ys

iot
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ra
pis
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in 
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ce
 w

er
e f

ou
nd

 to
 su
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r 
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; w
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e m
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cu
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ke
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al 
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ur
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ite
 co
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t u

nd
er
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rte
d. 

Th
e b
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y 

pa
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 m
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cte
d w

er
e t

he
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we
r b

ac
k, 

the
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r b
ac

k, 
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 sh
ou

lde
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 an
d t

he
 ne

ck
. T

he
re

 
wa

s a
 st

ro
ng
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lat
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 be
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ee
n t

he
 w

or
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lac
e 

se
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g a
nd

 th
e n
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r o
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SD
s. 

A 
we
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d 
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 m
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d s
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g w

er
e 
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Ni
ge

ria
Th

is 
stu

dy
 in

ve
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ga
ted

 th
e a

ss
oc

iat
ion

 be
tw

ee
n 

W
RM

SD
s a

nd
 w

or
k a

bil
ity

 am
on

g n
ur

se
s i

n 
So

uth
-w

es
t N

ige
ria

A 
cro

ss
-se

cti
on

al 
su

rve
y w

as
 co

nd
uc

ted
 w

ith
 

13
5 n

ur
se

s (
12

6 f
em

ale
s a

nd
 9 

ma
les

) in
 te

rtia
ry,

 
se

co
nd

ar
y, 

an
d p

riv
ate

 ho
sp

ita
ls 

in 
La

go
s s

tat
e 

us
ing

 2 
va

lid
ate

d s
tan

da
rd

 se
lf-a

dm
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ste
re

d 
qu

es
tio

nn
air

es
. T

he
 in

str
um

en
ts 

ca
ptu

re
d 

inf
or

ma
tio

n o
n p

er
so

na
l c

ha
ra

cte
ris

tic
s a

nd
 

re
po

rte
d o

n W
MS
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 an

d w
or

k a
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 us

ing
 th

e 
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ed

 S
tan

da
rd

 N
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 an
d W

AI

Th
e p

oin
t a

nd
 12

-m
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th 
pr

ev
ale

nc
e o

f W
MS

Ds
 

wa
s 9

5 (
70

.4%
) a

nd
 81

 (6
0%

) a
mo

ng
 re

sp
on

de
nts

, 
re

sp
ec

tiv
ely

. L
ow

er
 ba

ck
 pa

in 
(3

5, 
(4

3.2
%

) w
as

 th
e 

mo
st 

co
mm

on
 w

or
k-r

ela
ted

 M
SD

. A
pp

ro
xim

ate
ly 

ha
lf 

of 
the

 re
sp

on
de

nts
 64

 (4
7.4

%
) r

ep
or

ted
 go

od
 w

or
k 

ab
ilit

y a
nd
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is 
stu

dy
 

ar
e f

ou
nd

 to
 be

 cl
ea

rly
 w

or
k-r

ela
ted

, th
at 

is,
 

to 
be

 pr
im

ar
ily

 an
d q

uit
e s

tro
ng

ly 
as

so
cia

ted
 

wi
th 

ph
ys

ica
lly

 de
ma

nd
ing

 an
d p

sy
ch

olo
gic

all
y 

str
es

sfu
l w

or
k a

nd
 w

ith
 ge

ne
ra

l s
tre

ss
. In

 
co

ntr
as

t, S
Ds

 ha
ve

 pr
ov

en
 no

t to
 be

 w
or

k-
re

lat
ed

. S
Ds

 tu
rn

ed
 ou

t to
 be

 on
ly 

or
 m

ain
ly 

as
so

cia
ted

 w
ith

 ge
ne

ra
l s

tre
ss

 an
d –

 ag
ain

st 
ex

pe
cta

tio
ns

 – 
on

ly 
we

ak
ly 

as
so

cia
ted

 w
ith

 
mu

sc
ulo

sk
ele

tal
 pa

in 
an

d n
ot 

at 
all

 w
ith

 ph
ys

ica
l 

str
ain

 an
d p

sy
ch

olo
gic

al 
str

es
s a

t w
or

k. 
As

 a 
re

su
lt, 

MS
Ds

 (u
nli

ke
 S

Ds
) a

re
 m

or
e p

re
va

len
t

TA
BL

E 
1. 

(C
on

tin
ue

d)

(C
on

td
...

)



15

Dženan Pleho, et al. Work Caused Musculoskeletal Disorders Journal of Health Sciences 2021;11(1):7-16 www.jhsci.ba

Ci
ta

tio
n

Co
un

try
Ma

in
 ai

m
s a

nd
 p

ur
po

se
Ma

te
ria

ls 
an

d 
m

et
ho

ds
Re

su
lts

Co
nc

lu
sio

n
lin

ea
r r

eg
re

ss
ion

 an
aly

se
s w

er
e p

er
for

me
d t

o 
ca

lcu
lat

e m
ea

su
re

s o
f a

ss
oc

iat
ion

 (a
dju

ste
d 

OR
, s

tan
da

rd
ize

d b
eta

 co
effi

cie
nts

), 
to 

co
ntr

ol 
for

 po
ten

tia
l c

on
fou

nd
er

s, 
an

d t
o c

om
pa

re
 

dif
fer

en
t h

ea
lth

 pr
ofe

ss
ion

s (
nu

rse
s, 

ph
ys

ici
an

s, 
the

ra
pis

ts,
 ot

he
r)

am
on

g t
he

 ph
ys

ica
lly

 bu
rd

en
ed

 (h
os

pit
al)

 
nu

rse
s t

ha
n a

mo
ng

 ot
he

r h
ea

lth
ca

re
 w

or
ke

rs.
 

Pr
ev

en
tin

g w
or

k-r
ela

ted
 M

SD
s o

r r
ath

er
 

co
mb

ine
d a

nd
 ac

cu
mu

lat
ed

 (lo
w)

 ba
ck

, n
ec

k, 
an

d s
ho

uld
er

 pa
in 

the
re

for
e r

eq
uir

es
 m

ain
ly 

a 
re

du
cti

on
 of

 th
e p

hy
sic

al 
wo

rkl
oa

d, 
wh

er
ea

s S
Ds

 
or

 m
or

e p
re

cis
ely

 se
ve

re
 pr

ob
lem

s i
n f

all
ing

 or
 

sta
yin

g a
sle

ep
 ca

n b
e p

re
ve

nte
d m

os
t e

ffe
cti

ve
ly 

by
 re

du
cin

g t
he

 ge
ne

ra
l s

tre
ss

 le
ve

l
Me

h 
et 

al.
 [2

7]
Sl

ov
en

ia
Th

is 
stu

dy
 ai

me
d t

o d
ete

rm
ine

 th
e p

re
va

len
ce

 
of 

W
MS

D 
on

 a 
sa

mp
le 

of 
ph

ys
iot

he
ra

pis
ts 

fro
m 

Sl
ov

en
ia 

an
d t

o i
de

nti
fy 

as
so

cia
tio

ns
 be

tw
ee

n 
de

mo
gr

ap
hic

/an
thr

op
om

etr
ic 

va
ria

ble
s, 

job
 

sa
tis

fac
tio

n, 
an

d p
hy

sic
al 

ac
tiv

ity
 w

ith
 W

RM
SD

 
aim

ing
 to

 co
ntr

ibu
te 

to 
the

 de
ve

lop
me

nt 
of 

eff
ec

tiv
e p

re
ve

nti
on

 an
d c

on
tro

l s
tra

teg
ies

Th
e c

ro
ss

-se
cti

on
al 

pr
os

pe
cti

ve
 st

ud
y 

inc
lud

ed
 ph

ys
iot

he
ra

pis
ts 

fro
m 

tw
o p

ro
mi

ne
nt 

go
ve

rn
me

nta
l re

ha
bil

ita
tio

n i
ns

titu
tio

ns
, th

e 
IM

R 
Un

ive
rsi

ty 
Me

dic
al 

Ce
ntr

e L
jub

lja
na

 an
d 

the
 U

RI
, R

ep
ub

lic
 of

 S
lov

en
ia.

 T
he

 ex
ten

de
d 

NM
Q 

wa
s u

se
d t

o o
bta

in 
da

ta 
fro

m 
a s

am
ple

 
of 

10
2 p

hy
sio

the
ra

pis
ts.

 D
ata

 w
er

e p
re

se
nte

d 
wi

th 
de

sc
rip

tiv
e s

tat
ist

ics
 an

d p
ro

ce
ss

ing
 w

as
 

pe
rfo

rm
ed

 w
ith

 th
e S

pe
ar

ma
n’s

 ra
nk

 co
rre

lat
ion

 
co

effi
cie

nt 
for

 no
n-

pa
ra

me
tric

 va
ria

ble
s. 

Th
e 

lev
el 

of 
sta

tis
tic

al 
sig

nifi
ca

nc
e w

as
 se

t a
s p

≤0
.05

Th
e 1

-ye
ar

 pr
ev

ale
nc

e o
f W

MS
D 

wa
s 9

2.2
%

. 
On

e-
ye

ar
 pr

ev
ale

nc
e o

f W
MS

D 
wa

s h
igh

es
t fo

r 
the

 ne
ck

 (6
4%

) a
nd

 lo
we

r b
ac

k (
63

%
). 

Hi
gh

er
 

ag
e a

nd
 m

or
e y

ea
rs 

of 
pr

ac
tic

e w
er

e c
or

re
lat

ed
 

wi
th 

W
MS

D 
for

 sh
ou

lde
rs 

an
d a

nk
les

/fe
et 

ar
ea

s. 
Se

ve
ra

l p
ati

en
ts 

tre
ate

d b
y a

 ph
ys

iot
he

ra
pis

t w
er

e 
a r

isk
 fa

cto
r f

or
 di

ffic
ult

ies
 in

 th
e n

ec
k a

nd
 m

ult
ipl

e 
bo

dy
 ar

ea
s. 

Th
e l

ev
el 

of 
ph

ys
ica

l a
cti

vit
y w

as
 no

t 
co

rre
lat

ed
 w

ith
 W

MS
D 

in 
dif

fer
en

t b
od

y a
re

as

Th
e p

re
va

len
ce

 of
 W

MS
D 

fou
nd

 in
 ou

r s
tud

y 
sa

mp
le 

wa
s a

mo
ng

 th
e h

igh
es

t c
om

pa
re

d t
o 

oth
er

 co
un

trie
s, 

de
sp

ite
 pr

ob
ab

ly 
ha

vin
g s

im
ila

r 
wo

rki
ng

 co
nd

itio
ns

 as
 el

se
wh

er
e i

n E
ur

op
e. 

Th
e 

firs
t W

MS
D 

of 
Sl

ov
en

ian
 ph

ys
iot

he
ra

pis
ts 

mo
stl

y 
did

 no
t o

cc
ur

 in
 th

e fi
rst

 5 
ye

ar
s o

f p
ra

cti
ce

 as
 

oth
er

 st
ud

ies
 re

po
rte

d, 
wh

ich
 co

uld
 be

 ex
pla

ine
d 

as
 a 

re
su

lt o
f a

 go
od

 ed
uc

ati
on

al 
tra

ini
ng

 of
 

yo
un

g p
hy

sio
the

ra
pis

ts.
 P

os
sib

le 
re

as
on

s f
or

 
the

 hi
gh

 pr
ev

ale
nc

e o
f W

MS
D 

co
uld

 be
 th

at 
ou

r 
stu

dy
 sa

mp
le 

re
pr

es
en

ted
 on

ly 
se

co
nd

ar
y a

nd
 

ter
tia

ry 
lev

els
 of

 he
alt

h c
ar

e; 
an

oth
er

 re
as

on
 

co
uld

 al
so

 be
 no

n-
er

go
no

mi
c a

nd
 ha

rd
-w

or
kin

g 
co

nd
itio

ns
 du

rin
g t

he
ir c

ar
ee

rs.
 P

hy
sio

the
ra

pis
ts 

ar
e m

os
tly

 ad
eq

ua
tel

y p
hy

sic
all

y a
cti

ve
, 

ho
we

ve
r, t

ha
t d

id 
no

t tu
rn

 ou
t to

 be
 ef

fec
tiv

e 
W

MS
D 

pr
ev

en
tio

n i
n o

ur
 sa

mp
le.

 T
he

 re
lat

ive
ly 

hig
h p

re
va

len
ce

 is
 in

dic
ati

ng
 th

e n
ee

d f
or

 
be

tte
r in

ter
ve

nti
on

s a
nd

 pr
ev

en
tio

n o
f W

MS
D 

in 
Sl

ov
en

ian
 ph

ys
iot

he
ra

pis
ts

OR
: O

dd
s r

ati
os

; C
I: C

on
fid

en
ce

 in
ter

va
l, W

RM
SD

s: 
W

or
k-r

ela
ted

 m
us

cu
los

ke
let

al 
dis

or
de

rs;
 P

Ts
: P

hy
sic

al 
the

ra
pis

ts;
 R

Cs
: R

eh
ab

ilit
ati

on
 ce

nte
rs;

 O
PC

s: 
Ou

tpa
tie

nt 
cli

nic
s; 

RN
: R

eg
ist

er
ed

 nu
rse

s; 
NM

Q:
 N

or
dic

 m
us

cu
los

ke
let

al 
qu

es
tio

nn
air

e; 
MS

D:
 M

us
cu

los
ke

let
al 

dis
or

de
rs;

 L
BP

: L
ow

 b
ac

k p
ain

; U
S:

 U
nit

ed
 S

tat
es

; N
IT

OR
: N

ati
on

al 
Ins

titu
te 

of 
Tr

au
ma

tol
og

y a
nd

 O
rth

op
ed

ic 
Re

ha
bil

ita
tio

n; 
SN

Q:
 S

tan
da

rd
ize

d 
No

rd
ic 

Qu
es

tio
nn

air
e; 

W
AI

: W
or

k A
bil

ity
 In

de
x; 

SD
s: 

Sl
ee

p 
dis

or
de

rs;
 

IM
R:

 In
sti

tut
e o

f M
ed

ica
l R

eh
ab

ilit
ati

on
; U

RI
: U

niv
er

sit
y R

eh
ab

ilit
ati

on
 In

sti
tut

e

TA
BL

E 
1. 

(C
on

tin
ue

d)



16

www.jhsci.ba Dženan Pleho, et al. Work Caused Musculoskeletal Disorders Journal of Health Sciences 2021;11(1):7-16

health sector in Macedonia is high. Božić [21] in his study 
on nurses’ states that the prevalence of lumbar pain among 
nurses in the past 12 months was about 94%, which indi-
cates the very high vulnerability of this population to the 
development of MSDs caused by work. A similar study was 
conducted by Akodu and Ashalejo [24] and reached the 
results where it can be seen that 70.4% of nurses in Lagos 
(Nigeria) in the past 12 months had some of the disorders 
of the musculoskeletal system.

CONCLUSION
This article should indicate the magnitude of the problems 
of WRMSDs in health professionals and that this topic is 
an inexhaustible and very interesting basis for further stud-
ies by current and future researchers to create strategies for 
prevention and treatment of this disorder and to eliminate 
their causes.
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