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Introduction

According to the World Health Organization (WHO),1 an 
estimated 59 million people work in healthcare facilities 
globally, accounting for roughly 12% of the working popula-
tion. The WHO2 also reports that all healthcare workers, 
including healthcare professionals, are exposed to occupa-
tional hazards. The International Labour Organization (ILO)3 
reported that millions of healthcare workers suffer from 
work-related diseases and accidents, and many succumb to 
occupational hazards. Scholars and practitioners in the field 
of healthcare and occupational health and safety (OHS) are 
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striving to raise awareness of the risk factors and importance 
of workplace health and safety among this population.1,3,4

Schulte et al.5 defined an occupational hazard as the short-
term and long-term dangers or risks associated with 
unhealthy workplace environments. Tullar et al.6 and Joseph 
and Joseph7 stated that the healthcare workers at greatest risk 
are doctors, healthcare professionals, nurses, laboratory 
technicians, and medical waste handlers.

Occupational hazards pose health and safety risks and 
have negative impact on the economy, which accounts for 
roughly a 4% loss in global annual gross domestic product 
(i.e. $2.8 trillion annually).3 The WHO,2 ILO,3 and Nelson 
et  al.8 noted a lack of universally applicable data on the 
impact of occupational hazards.

OHS hazards, and their negative impacts on health and 
well-being among healthcare professionals, is an issue of 
growing concern in the Asia and Pacific region, particularly in 
Taiwan; however, research in this area has been somewhat 
limited. According to the Taiwanese Ministry of Health and 
Welfare (MOHW)9 in Taiwan, 182,019 health and medical 
personnel are working at health care organizations in Taiwan, 
including 33,516 healthcare professionals and 15,016 pharma-
cist assistants. The healthcare professionals serve a Taiwanese 
population of 23,590,744 in 22,384 medical care institutions 
(490 hospitals and 21,894 clinics).10 Of the 490 hospitals, 81 
are public and 409 are privately owned; of the 21,894 clinics, 
440 are public and 21,454 are privately owned.10

Taiwanese healthcare professionals face a variety of OHS 
hazards, which increase the incidences of work-related dis-
ease, the country’s burden of disease, the total number of 
accidents, the incidences of job-related health problems, and 
the number of cases involving incapacitation or disablement.9 
This study reviewed previous works on OHS hazards, as well 
as their risk factors and control strategies, with a focus on 
healthcare professionals in Taiwan.

Methods

Search strategy

Cochrane11 identified eight steps of a systematic review, 
which are adopted in this study.

Eligibility criteria

This study employed the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) protocol 
to organize the flow of information through the various steps 
of the review. We used the following key words in our litera-
ture search: occupational health and safety, risk factors, 
healthcare professionals, control strategies, and Taiwan. 
Studies conducted between January 2000 and December 
2018 were included in the study.

The data sources for this systematic review included 
Cengage, PsycINFO, MEDLINE (Ovid), ProQuest, 

PubMed, PMC, TOXLINE, PLOS ONE, Cumulative Index 
of Nursing and Allied Health Literature (CINAHL), 
Scopus, Access Pharmacy, Web of Science, ScienceDirect, 
NIOSHTIC-2, and National Health Insurance Research 
Database (NHIRD); unpublished government, academic, 
and agency articles, research or reports mainly WorldCat, 
AHRQ EPC, Google Scholar, and the WHO research 
database.

Inclusion and exclusion criteria

To ensure specificity and exclude irrelevant studies, we 
employed Boolean logic (AND, OR, NOT) in combining 
terms as search strings.12 The operator AND was used to 
reduce the search yield for two key terms (e.g. “health-
care professionals (P) AND occupational health and 
safety”). The operator OR was used to increase the search 
yield (e.g. “healthcare professionals AND occupational 
health and safety OR risk factors”). Note that in this 
example, the two search terms are synonyms. The opera-
tor “NOT” was used to exclude specific terms or term 
combinations.13

This research obtained a large number of initial articles  
(n initial = 490); however, the application of inclusion and 
exclusion criteria considerably reduced the number of arti-
cles for inclusion in the review (n = 30 articles). The 30 arti-
cles focused on OHS, occupational hazards, and healthcare 
professionals in Taiwan. Figure 1 presents a flow diagram 
depicting the application of eligibility criteria, the process of 
identification and screening, and the reasons for inclusion 
and exclusion.

Data extraction: validity and reliability

In documenting and assessing individual publications, we 
collected key information from the relevant studies to popu-
late an evidence table (see Appendix C) and conducted a 
critical appraisal of the included studies.12 The study popula-
tion included adult pharmacy workers (male and female). 
Data were extracted only from studies that included samples 
that were deemed significant given the justification of the 
authors of the studies. A critical appraisal of all studies  
was performed to assess their quality in terms of validity and 
reliability, as based on performance bias, information bias, 
selection bias, and detection bias. Cochrane11 and Khan 
et al.16 reported that biases tend to exaggerate or underesti-
mate the “true” outcome of exposure to an occupational haz-
ard. Our ultimate objective was to compare (without any 
form of bias) groups that were exposed to occupational haz-
ards and those that were not exposed in terms of risk factors 
and outcomes.16

For the sake of validity and reliability, all of the studies 
selected for inclusion were prospective in nature and 
included data pertaining to exposure and outcomes, while 
controlling confounding factors. We also looked for studies 



Che Huei et al.	 3

with high internal reliability (consistency across items 
within a test) and high external reliability (consistency in 
agreeability between uses/rates).12 In our final analysis, we 
considered whether the research had been conducted in an 
appropriate manner (internal validity).13 We also consid-
ered the generalizability of the results, that is, whether  
the results were pertinent to other situations (external 
validity).

Data synthesis.  The final step involved the synthesis of evi-
dence from the included studies; that is, organized into 
homogeneous categories, under which the results were to 
be summarized. The evidence was also graded (i.e. assessed 
in terms of quality) and integrated (i.e. weighted across cat-
egories to address the multidisciplinary nature of OHS 
research).12 In this review, the synthesis, grading, integra-
tion, interpretation, and summary of the evidence were pre-
sented in narrative form, due to difficulties in textual and 
statistical pooling. After completing our systematic review, 
we employed the PRISMA reporting scheme, which is 
endorsed for OHS studies by Hempel et  al.12 Briefly, the 
PRISMA structure is laid out in the following format: topic, 
summary/abstract, introduction, methods, results, conclu-
sion, and recommendations.12 A meta-analysis was not 
conducted.

Results

The ILO categorizes OHS hazards that affect healthcare pro-
fessionals as biological, chemical, physical, ergonomics, and 
psychosocial.17 From the 30 studies in this review, this study 
identified the OHS hazards, injuries, and diseases affecting 
healthcare professionals working in hospitals and healthcare 
facilities.

Biological hazards

This section provides the biological hazards, as identified in 
the review, as the most commonly encountered in hospitals 
and healthcare facilities in Taiwan. According to WHO, the 
managers and administrators of hospital and healthcare facil-
ities, in our case those in Taiwan, should carefully assess the 
potential for exposure to biohazards and put effective bio-
hazard control plans in place. The following chart provides a 
summary of the identified biological hazards, their risk fac-
tors, and control strategies (Table 1).

Chemical hazards

The review established some of the most commonly faced 
chemical hazards present in hospitals and healthcare 

Figure 1.  PRISMA flow diagram.
Source: Beltrami et al.14 and Ozturk and Babacan.15
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facilities, as well as the documented control strategies, which 
are summarized in Table 2.

Physical hazards

Physical hazards, which are defined as environmental risk 
factors that can harm the body without contact, were found 
to account for a substantial proportion of risks among health-
care professionals in Taiwan.4,42–44 The physical hazards, risk 
factors, and control strategies are summarized in Table 3.

Ergonomic hazards

The review established that healthcare professionals are 
exposed to musculoskeletal disorders and injuries, such as 
low back pain due to the nature of their work, such as lifting 
patients.44 Table 4 summarizes the risk factors and control 
strategies for this hazard.

Psychosocial hazards

Psychosocial hazards have attracted considerable attention 
in the research community, as well as among policy makers 
and practitioners in healthcare.53–55 This study found that in 
Taiwan, psychosocial hazards have prompted a larger num-
ber of studies combining physical, chemical, and biological 
hazards. The WHO56 reported that psychosocial hazards are 
closely linked to work-related stress, workplace violence 
(e.g. violent patients), and other workplace stressors. Table 5 
provides a summary of the risk factors and control strategies 
of psychosocial hazards.

Discussion

This review provides detailed information regarding the 
OHS hazards that affect healthcare professionals working in 
hospitals and healthcare facilities in Taiwan. The review 
summarizes the risk factors for hazards, as well as the con-
trol strategies to control, eliminate, or reduce them. From the 
reviewed studies, it was clear that OHS hazards can poten-
tially result in a number of injuries, sickness, and harm. A 
wide range of OHS hazards were identified, including bio-
logical hazards14 chemical hazards,65 ergonomic hazards, 
psychosocial hazards, and physical hazards.59,62

The review has shown that healthcare professionals are at 
a significantly high risk of occupational related hazards.56 
Injuries and sickness prevent healthcare workers from dis-
charging their duties effectively, which can have negative 
impact on the overall healthcare system in Taiwan. Physical 
hazards, such as falls, noise, and mechanical hazards, could 
have long-term physiological effects, such as hearing impair-
ments; therefore, there is need to introduce various control 
strategies, such as engineering noise control measures. There 
should be the provision of good PPE for healthcare profes-
sionals to protect themselves from physical harms in the 
workplace.

According to our findings, it is evident that healthcare 
professionals are exposed to chemical hazards, some of 
which can be carcinogenic. There is also the risk of exposure 
to occupational dermatitis. It is therefore important that 
healthcare professionals are screened for cancer on a regular 
basis. The workers can also be trained about skin care and be 
provided with safety equipment and other useful interven-
tions, such as sunscreen cream. Such efforts can help in early 
detection, prevention, and intervention.

As part of their routine occupation, biological hazards can 
affect healthcare professionals due to contact with patients 
and visitors. The review of healthcare professionals on duty 
demonstrates how important it is to manage blood borne and 
airborne biological pathogens in the healthcare workforce.20 
There should be administrative guidance and training on 
how healthcare professionals can deal with biological haz-
ards, and these professionals should be encouraged to report 
work-related incidents as soon as they occur or are suspected 
to have occurred to aid early intervention.

Ergonomic hazards in healthcare professionals tend to 
arise from lifting patients and hospital equipment. This 
requires careful prevention, assessment, and intervention, as 
the impact of ergonomic hazards on the musculoskeletal sys-
tem of the affected healthcare professionals cannot be 
ignored.34 Hospital administrators need to alleviate frequent 
job pressures by providing the necessary safe and ergonomic 
equipment, and hiring an adequate number of personnel. The 
professionals can work in properly planned shifts and teams 
to reduce fatigue, they should be trained in the correct tech-
niques for lifting patients and equipment, and policies should 
be enforced to ensure compliance.

The findings on psychosocial hazards show that health-
care professionals can be affected by mental and psychologi-
cal hazards, such as stress, as it is evident that healthcare 
professionals who suffer from stress are likely to suffer from 
fatigue and exhaustion. Healthcare professionals are trained 
to show less emotion, and thus, find it difficult to seek medi-
cal intervention. There is need for counseling and stress 
management for healthcare professionals, and the workers 
should be trained to manage stress. The workplace should be 
designed in such a manner as to prevent invasion, harass-
ment, and violence against healthcare professionals. Overall, 
hospital administrations and healthcare professionals should 
focus on evidence-based strategies (engineering, administra-
tive, and PPE) to manage OHS hazards.

Conclusion

The increasing prevalence of occupational hazards and 
work-related diseases among healthcare professionals in 
Taiwan is a concern.66 Risk factors include exposure to haz-
ards and a failure to follow hierarchical control strategies. 
Health care workers and administrators must work together 
to eliminate or minimize these hazards through the introduc-
tion of and strict adherence to engineering, administrative, 
and personal protective equipment (PPE) controls. The 



6	 SAGE Open Medicine

T
ab

le
 2

. 
C

he
m

ic
al

 h
az

ar
ds

.

C
he

m
ic

al
 h

az
ar

ds
R

is
k 

fa
ct

or
s

R
is

k 
of

 in
ju

ry
/d

is
ea

se
C

on
tr

ol
 s

tr
at

eg
ie

s

H
ea

lth
ca

re
 p

ro
fe

ss
io

na
ls

 a
re

 e
xp

os
ed

 
to

 n
um

er
ou

s 
ty

pe
s 

of
 c

he
m

ic
al

s,
 

in
cl

ud
in

g 
th

os
e 

us
ed

 t
o 

tr
ea

t 
in

fe
ct

io
ns

 
an

d 
ca

nc
er

s,
 s

uc
h 

as
 a

nt
ib

io
tic

s,
 

ae
ro

so
liz

ed
 d

ru
gs

, a
nt

in
eo

pl
as

tic
, a

nd
 

ho
rm

on
al

 d
ru

gs
, m

an
y 

of
 w

hi
ch

 a
re

 
cy

to
to

xi
c.

31

H
ea

lth
ca

re
 p

ro
fe

ss
io

na
ls

 a
re

 
su

sc
ep

tib
le

 t
o 

po
is

on
in

g,
 a

lle
rg

ic
 

re
ac

tio
ns

, t
ox

ic
ity

 r
is

ks
, d

er
m

at
iti

s,
 

ca
nc

er
, a

nd
 m

at
er

na
l h

ea
lth

 e
ffe

ct
s 

fo
llo

w
in

g 
ex

po
su

re
 t

o 
ha

za
rd

ou
s 

ch
em

ic
al

s.
 E

xp
os

ur
e 

to
 h

az
ar

do
us

 
dr

ug
s 

an
d 

ch
em

ic
al

s 
ca

n 
oc

cu
r 

du
ri

ng
 

th
e 

un
pa

ck
in

g 
of

 m
at

er
ia

ls
, d

ur
in

g 
co

m
po

un
di

ng
 (

pa
rt

ic
ul

ar
ly

 w
he

n 
th

is
 

in
vo

lv
es

 c
ru

sh
in

g 
an

d 
sp

lit
tin

g)
 a

nd
 

un
it 

do
se

 p
ac

ka
gi

ng
, a

nd
 d

ur
in

g 
sp

ill
ag

e 
si

tu
at

io
ns

 a
nd

 c
le

an
-u

p.
32

,3
3

T
he

 m
ai

n 
ro

ut
es

 o
f e

xp
os

ur
e 

to
 c

he
m

ic
al

 h
az

ar
ds

 in
cl

ud
e 

in
ge

st
io

n,
 in

je
ct

io
n,

 s
ki

n 
co

nt
ac

t 
or

 a
bs

or
pt

io
n,

 a
nd

 
in

ha
la

tio
n.

34
,3

5  C
on

ta
m

in
at

io
n 

an
d 

ex
po

su
re

 a
re

 b
ot

h 
af

fe
ct

ed
 b

y 
th

e 
du

ra
tio

n 
an

d 
fr

eq
ue

nc
y 

of
 e

xp
os

ur
e,

 t
he

 
qu

an
tit

y 
of

 d
ru

gs
 u

nd
er

go
in

g 
pr

ep
ar

at
io

n,
 a

nd
 t

he
 u

se
 o

f 
PP

E.
23

T
he

 a
dv

er
se

 h
ea

lth
 e

ffe
ct

s 
ca

n 
be

 a
tt

ri
bu

te
d 

to
 c

om
po

un
ds

 d
ee

m
ed

 c
ar

ci
no

ge
ni

c 
(c

an
ce

r 
ca

us
in

g)
, m

ut
ag

en
ic

 (
pr

om
ot

in
g 

m
ut

at
io

ns
), 

te
ra

to
ge

ni
c 

(c
au

si
ng

 b
ir

th
 d

ef
ec

ts
), 

or
 t

ox
ic

 
to

 v
ar

io
us

 o
rg

an
s.

36

A
lc

oh
ol

 h
an

d 
sa

ni
tiz

er
s 

co
m

m
on

ly
 u

se
d 

by
 

he
al

th
ca

re
 p

ro
fe

ss
io

na
ls

 a
re

 fl
am

m
ab

le
 a

nd
 

ha
rm

fu
l t

o 
th

e 
sk

in
. T

he
re

 h
av

e 
al

so
 b

ee
n 

re
po

rt
s 

on
 t

he
 d

an
ge

rs
 o

f d
et

er
ge

nt
s 

us
ed

 
to

 c
le

an
 s

ur
fa

ce
s,

 w
hi

ch
 c

an
 le

ad
 t

o 
ir

ri
ta

tio
n 

an
d 

pr
om

ot
e 

al
le

rg
ie

s 
of

 t
he

 s
ki

n,
 e

ye
s,

 a
nd

 
re

sp
ir

at
or

y 
tr

ac
t.35

,3
7  

T
he

re
 is

 a
ls

o 
ev

id
en

ce
 

th
at

 s
om

e 
de

te
rg

en
ts

 c
an

 r
ea

ct
 w

ith
 o

th
er

 
pr

od
uc

ts
 c

om
m

on
ly

 s
to

ck
ed

 in
 h

ea
lth

ca
re

 
fa

ci
lit

ie
s 

to
 p

ro
du

ce
 t

ox
ic

 v
ap

or
s.

31
,3

5,
38

It
 h

as
 b

ee
n 

fo
un

d 
th

at
 lo

w
 c

on
ce

nt
ra

tio
n 

di
si

nf
ec

ta
nt

s,
 s

uc
h 

as
 q

ua
te

rn
ar

y 
am

m
on

iu
m

 
sa

lts
, a

lc
oh

ol
s,

 h
yd

ro
ge

n 
pe

ro
xi

de
, i

od
op

ho
rs

, 
an

d 
ph

en
ol

ic
 a

nd
 c

hl
or

in
e 

co
m

po
un

ds
, c

an
 

ha
ve

 t
ox

ic
 e

ffe
ct

s 
an

d 
ir

ri
ta

te
 t

he
 s

ki
n,

 e
ye

s,
 

an
d 

re
sp

ir
at

or
y 

sy
st

em
.23

 T
he

 in
ha

la
tio

n 
of

 
po

w
de

re
d 

m
ed

ic
at

io
ns

 a
nd

 v
ap

or
s 

ex
po

se
s 

he
al

th
ca

re
 p

ro
fe

ss
io

na
ls

 t
o 

th
e 

ri
sk

 o
f 

po
is

on
in

g 
an

d 
al

le
rg

ic
 r

ea
ct

io
ns

.39
,4

0

En
gi

ne
er

in
g 

co
nt

ro
l s

tr
at

eg
ie

s:
 is

ol
at

in
g 

an
d 

se
gr

eg
at

in
g 

ho
sp

ita
l o

r 
he

al
th

ca
re

 fa
ci

lit
y 

ar
ea

s 
an

d 
eq

ui
pm

en
t; 

pr
ov

id
in

g 
ex

ha
us

t 
ho

od
s 

to
 p

ro
vi

de
 lo

ca
l 

ve
nt

ila
tio

n 
w

he
n 

co
m

po
un

di
ng

 a
nd

 m
ix

in
g 

dr
ug

s;
 

pr
ov

id
in

g 
bi

ol
og

ic
al

 s
af

et
y 

ca
bi

ne
ts

 t
o 

sa
fe

gu
ar

d 
ch

em
ic

al
s;

 a
nd

 p
ro

vi
di

ng
 c

on
ta

in
er

s 
to

 p
re

ve
nt

 
ne

ed
le

 s
tic

k 
in

ju
ri

es
. F

la
m

m
ab

le
 c

he
m

ic
al

s 
sh

ou
ld

 b
e 

st
or

ed
 a

w
ay

 fr
om

 s
ou

rc
es

 o
f i

gn
iti

on
 a

nd
 d

an
ge

ro
us

 
ch

em
ic

al
s 

su
bs

tit
ut

ed
 w

ith
 le

ss
 h

ar
m

fu
l o

ne
s.

36

A
dm

in
is

tr
at

iv
e 

co
nt

ro
l s

tr
at

eg
ie

s:
 im

pl
em

en
ta

tio
n 

of
 s

af
et

y 
pr

oc
ed

ur
es

 fo
r 

th
e 

ha
nd

lin
g 

an
d 

w
as

te
 

m
an

ag
em

en
t 

of
 c

he
m

ic
al

 p
ro

du
ct

s 
an

d 
ed

uc
at

in
g 

ho
sp

ita
l o

r 
he

al
th

ca
re

 fa
ci

lit
y 

w
or

ke
rs

 o
n 

th
e 

na
tu

re
 o

f c
he

m
ic

al
 h

az
ar

ds
, a

s 
w

el
l a

s 
th

e 
us

e 
of

 
al

l t
oo

ls
, f

ac
ili

tie
s,

 a
nd

 P
PE

 e
qu

ip
m

en
t.33

 P
ro

cu
re

 
re

ad
y 

to
 u

se
 d

ru
gs

 a
nd

 c
he

m
ic

al
s 

an
d 

co
m

pl
y 

w
ith

 
sa

fe
 s

pi
ll 

pr
oc

ed
ur

es
 in

 a
cc

or
da

nc
e 

w
ith

 t
he

 a
ct

iv
e 

ho
sp

ita
l o

r 
he

al
th

ca
re

 fa
ci

lit
y 

in
gr

ed
ie

nt
s 

(A
PI

s)
 in

 
th

e 
m

an
uf

ac
tu

re
r’

s 
in

st
ru

ct
io

ns
 p

er
ta

in
in

g 
to

 s
pi

lle
d 

pr
od

uc
t.36

PP
E:

 u
se

 fa
ce

 s
hi

el
ds

, p
ro

te
ct

iv
e 

cl
ot

hi
ng

/g
ow

ns
, 

gl
ov

es
, a

nd
 e

ye
 p

ro
te

ct
io

n.
 W

he
n 

ad
m

in
is

te
ri

ng
 

ae
ro

so
liz

ed
 d

ru
gs

, i
t 

is
 im

po
rt

an
t 

to
 p

er
fo

rm
 a

 r
is

k 
as

se
ss

m
en

t 
be

fo
re

ha
nd

 a
nd

 t
o 

us
e 

re
sp

ir
at

or
s 

at
 a

ll 
tim

es
.41

PP
E:

 p
er

so
na

l p
ro

te
ct

iv
e 

eq
ui

pm
en

t; 
A

PI
: a

ct
iv

e 
ph

ar
m

ac
eu

tic
al

 in
gr

ed
ie

nt
.



Che Huei et al.	 7

T
ab

le
 3

. 
Ph

ys
ic

al
 h

az
ar

ds
.

Ph
ys

ic
al

 h
az

ar
ds

R
is

k 
fa

ct
or

s
R

is
k 

of
 in

ju
ry

 a
nd

 d
is

or
de

r
C

on
tr

ol
 s

tr
at

eg
ie

s

1.
 �E

xp
os

ur
e 

to
 e

xt
re

m
e 

te
m

pe
ra

tu
re

s,
 s

uc
h 

as
 

ex
tr

em
e 

co
ld

A
cc

es
si

ng
 c

ol
d 

ro
om

s 
an

d 
ex

tr
em

e 
he

at
 

ge
ne

ra
te

d 
by

 s
te

am
 fr

om
 a

ut
oc

la
ve

s,
 h

ot
 p

la
te

 
su

rf
ac

es
, a

nd
 c

ry
og

en
ic

 m
at

er
ia

ls
.45

Ex
ha

us
tio

n 
an

d 
he

at
st

ro
ke

, a
s 

w
el

l 
as

 h
yp

ot
he

rm
ia

 a
nd

 
fr

os
tb

ite
45

Pe
rs

on
al

 p
ro

te
ct

iv
e 

eq
ui

pm
en

t 
(P

PE
): 

us
e 

of
 

ap
pr

op
ri

at
e 

fo
ot

w
ea

r,
 g

lo
ve

s,
 e

ye
 a

nd
 n

os
e 

pr
ot

ec
tio

n,
 

an
d 

pr
ot

ec
tiv

e 
cl

ot
hi

ng
18

2.
 �E

xp
os

ur
e 

to
 m

ec
ha

ni
ca

l 
an

d 
el

ec
tr

ic
al

 h
az

ar
ds

Po
or

ly
 m

ai
nt

ai
ne

d 
eq

ui
pm

en
t, 

ov
er

lo
ad

ed
 

so
ck

et
s,

 im
pr

op
er

 u
se

 o
f e

qu
ip

m
en

t, 
an

d 
fa

ul
ty

 
el

ec
tr

ic
al

 s
oc

ke
ts

.46

N
oi

se

C
ut

s,
 b

ur
ns

, h
ea

ri
ng

 lo
ss

, 
m

ot
io

n 
si

ck
ne

ss
, a

nd
 

m
us

cl
e 

cr
am

ps
.47

En
gi

ne
er

in
g 

co
nt

ro
ls

: m
in

im
iz

e 
th

e 
us

e 
of

 s
ha

rp
 t

oo
ls

, 
us

e 
m

ac
hi

ne
 g

ua
rd

in
g,

 u
se

 q
ua

lit
y 

so
ck

et
s,

 a
nd

 c
lo

se
 

w
at

er
 fa

uc
et

s 
w

he
n 

no
t 

in
 u

se
.48

A
dm

in
is

tr
at

iv
e 

co
nt

ro
ls

: p
ro

m
ot

e 
an

d 
pr

ac
tic

e 
sa

fe
 

w
or

k 
pr

oc
ed

ur
es

, s
uc

h 
as

 w
he

n 
us

in
g 

el
ec

tr
ic

al
 

eq
ui

pm
en

t 
(e

.g
. c

or
ds

).18
 E

du
ca

tin
g 

w
or

ke
rs

 a
bo

ut
 t

he
 

cl
ea

ni
ng

 e
qu

ip
m

en
t 

an
d 

cl
ea

ni
ng

 u
p 

br
ok

en
 g

la
ss

 is
 a

ls
o 

re
co

m
m

en
de

d.
49

PP
E:

 u
se

 o
f a

pp
ro

pr
ia

te
 fo

ot
w

ea
r,

 g
lo

ve
s,

 e
ye

 a
nd

 n
os

e 
pr

ot
ec

tio
n,

 a
nd

 p
ro

te
ct

iv
e 

cl
ot

hi
ng

18

3.
 �T

ri
pp

in
g,

 s
lip

pi
ng

, c
ut

s,
 

an
d 

fa
lli

ng
Po

or
 h

ou
se

ke
ep

in
g,

 p
oo

r 
la

yo
ut

, a
nd

 s
lip

pe
ry

 
til

ed
 fl

oo
rs

.50
 O

pe
n 

po
w

er
 c

ab
le

s,
 li

ve
 w

ir
es

, 
br

ok
en

 g
la

ss
w

ar
e,

 la
nc

et
s,

 k
ni

ve
s,

 s
ci

ss
or

s,
 a

nd
 

sc
al

pe
ls

.47

Br
ui

se
d 

sk
in

, c
ut

s,
 b

ro
ke

n 
bo

ne
s,

 a
nd

 m
us

cu
la

r 
in

ju
ri

es
.50

En
gi

ne
er

in
g 

co
nt

ro
l: 

pr
op

er
 li

gh
tin

g,
 t

he
 c

on
st

ru
ct

io
n 

of
 s

af
e 

st
ai

rw
el

ls
, a

nd
 r

eg
ul

ar
 b

ui
ld

in
g 

m
ai

nt
en

an
ce

 (
e.

g.
 

flo
or

s 
an

d 
w

or
ks

pa
ce

s)
.44

PP
E:

 u
se

 o
f a

pp
ro

pr
ia

te
 fo

ot
w

ea
r,

 g
lo

ve
s,

 e
ye

 a
nd

 n
os

e 
pr

ot
ec

tio
n,

 a
nd

 p
ro

te
ct

iv
e 

cl
ot

hi
ng

18

4.
 �E

xp
os

ur
e 

to
 m

ic
ro

w
av

e 
ra

di
at

io
n,

 a
nd

 io
ni

zi
ng

 
an

d 
no

n-
io

ni
zi

ng
 

ra
di

at
io

n.
50

R
is

ks
 im

po
se

d 
by

 r
ad

ia
tio

n 
fr

om
 X

-r
ay

 m
ac

hi
ne

s 
an

d 
ot

he
r 

di
ag

no
st

ic
 im

ag
in

g 
sy

st
em

s,
 a

nd
 t

he
 

ra
di

on
uc

lid
es

 u
se

d 
in

 n
uc

le
ar

 m
ed

ic
in

e 
an

d 
ra

di
at

io
n 

th
er

ap
y.

 W
or

ke
rs

 fa
ce

 r
is

ks
 fr

om
 n

on
-

io
ni

zi
ng

 r
ad

ia
tio

n,
 la

se
rs

, u
ltr

av
io

le
t 

ra
ys

, a
nd

 
m

ag
ne

tic
 r

es
on

an
ce

 im
ag

in
g.

51
 T

he
 r

is
k 

in
cr

ea
se

s 
w

he
n 

us
in

g 
he

at
 s

ea
le

rs
 a

nd
 p

oo
rl

y 
m

ai
nt

ai
ne

d 
or

 
in

su
la

te
d 

ra
di

o-
di

ag
no

st
ic

 e
qu

ip
m

en
t.48

T
is

su
e 

da
m

ag
e,

 r
is

k 
of

 
ca

nc
er

, a
nd

 a
bn

or
m

al
 c

el
l 

m
ut

at
io

n 
(e

.g
. a

bn
or

m
al

 
le

uk
oc

yt
es

).48
,5

1

En
gi

ne
er

in
g 

co
nt

ro
l: 

re
du

ci
ng

 t
he

 t
im

e 
of

 e
xp

os
ur

e,
 

in
cr

ea
si

ng
 t

he
 d

is
ta

nc
e 

to
 X

-r
ay

 m
ac

hi
ne

s,
 a

nd
 

in
cr

ea
si

ng
 t

he
 a

m
ou

nt
 o

f s
hi

el
di

ng
.20

PP
E:

 u
se

 o
f a

pp
ro

pr
ia

te
 fo

ot
w

ea
r,

 g
lo

ve
s,

 e
ye

 a
nd

 n
os

e 
pr

ot
ec

tio
n,

 a
nd

 p
ro

te
ct

iv
e 

cl
ot

hi
ng

18



8	 SAGE Open Medicine

perceptions of workers can greatly affect their implementa-
tion of risk-mitigation strategies.20

Study limitations

Selection bias is a concern here, despite the fact that we 
selected published and peer-reviewed articles, as well as 
unpublished but authoritative gray articles; the fact is that 
other unverifiable but potentially valuable reports were no 
doubt excluded.67 Our reliance on observational studies (to 
the exclusion of intervention studies) and the heterogeneity 
of the included articles (in terms of methodology) posed a 
risk of bias and limited standardization.68

Implications for further research

This study discovered relatively little research focusing on 
hospital workers in Taiwan, and thus, further empirical stud-
ies focusing on this group of healthcare givers are required 
and recommended.68 Researchers should focus on the health 
status, work performance, and workplace retention of health-
care professionals, including the prevalence of morbidity 
and mortality.67

Implication for policy and practice

The insights in this review provide a valuable reference for 
policy makers in establishing goals to deal with workplace 
hazards.68 Hazard control strategies must be based on objec-
tive assessments of existing risks and the most appropriate 
measures to deal with them.20

Conclusion

This systematic review confirmed a positive correlation 
between OHS hazards (biological, physical, chemical, and 

psychosocial), and work-related injuries, occupational 
health problems, and work-related diseases. The burden of 
disease and attributable fraction of work-related diseases 
and occupational injuries has been shown to cause consider-
able social and economic losses for employees, families, 
companies, countries, and societies at large.8 Generally, the 
burden of disease is assessed using disease/disability 
adjusted life years. The burden of disease is measured as the 
impact of morbidity and premature mortality within a given 
area.2,69

Scholars and professionals agree that reducing, substitut-
ing, or eliminating OHS hazards in healthcare facilities is 
important for healthcare workers, helps to ensure patient 
safety, and enhances the overall quality of healthcare.7 Many 
researchers have used the “hierarchy of controls,” which is 
based on the assumption that interventions are most effective 
when implemented at the source and least effective when 
applied at the worker level.20

Gorman et al. listed control interventions from most to 
least effective as follows: elimination, substitution, engi-
neering, administrative, and PPE. Researchers have also 
emphasized the importance of eliminating hazards or sub-
stituting hazardous materials with less hazardous 
materials.20,70

Taimela et al.71 argued that administrative controls, such 
as training and ensuring adequate staffing, are crucial to 
eliminating or minimizing occupational hazards. Engineering 
controls, such as redesigning work spaces, ensuring adequate 
ventilation, and introducing automated systems for repetitive 
tasks, were emphasized by Liberati et al.72 PPE, such as the 
use of gloves, clothing, and eye wear, are considered the 
least effective and have the most profound consequences in 
the event of failure by exposing the individual directly to the 
hazard.20 Nonetheless, many researchers and professionals 
agree that all such controls should be applied collectively, in 
order to minimize the effects of hazards.20,70–72

Table 4.  Ergonomic hazards.

Ergonomic hazards Risk factors Risk of injury Control strategies

Ergonomic hazards 
include the design of 
the hospital workplace 
and workstation, 
working in an awkward 
work position, and 
repetitive work 
procedures.

Musculoskeletal disorders (MSDs) 
due to repetitive actions, less than 
optimal computer equipment, and a 
poorly engineered workspace in which 
healthcare professionals are forced to 
overreach and/or sit while maintaining 
an awkward posture.43 Healthcare 
professionals are tasked with lifting 
and transferring equipment, tools, and 
instruments. One’s physical fitness level 
and demographic background were 
shown to affect the risk of developing 
MSDs.52 Workplace and job-related 
demands, poor administrative and team 
support, and a negative attitude toward 
job tasks were all strongly correlated 
with MSDs.47

Ergonomic hazards can lead 
to chronic pain in the arms, 
back, or neck. Frequently, they 
lead to MSDs, such as carpel 
tunnel syndrome, which tends 
to reduce work performance 
and productivity and can have 
a serious detrimental effect 
on one’s health-related quality 
of life.50 Strained movement 
due to localized pain, stiffness, 
sleep disturbances, twitching 
muscles, burning sensations, 
and feelings of overworked 
muscles.47

Engineering control strategies: 
redesign workstations with 
appropriate chairs and 
computer equipment.43 
Workstations should be 
configurable to a wide range 
of medical personnel with 
different body shapes and sizes. 
It is also recommended that 
lifting and handling equipment, 
such as trolleys, be installed 
in areas requiring heavy 
lifting. Automation should be 
adopted when resources and 
practicability allow.46
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