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Abstract

Background: Healthcare professionals in Taiwan are exposed to a myriad of occupational health and safety hazards, including
physical, biological, chemical, ergonomic, and psychosocial hazards. Healthcare professionals working in hospitals and healthcare
facilities are more likely to be subjected to these hazards than their counterparts working in other areas.

Objectives: This review aims to assess current research literature regarding this situation with a view to informing policy makers
and practitioners about the risks of exposure and offer evidence-based recommendations on how to eliminate or reduce such risks.
Methods: Using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses review strategy, we conducted
a systematic review of studies related to occupational health and safety conducted between January 2000 and January 2019
using MEDLINE (Ovid), PubMed, PMC, TOXLINE, CINAHL, PLOS One, and Access Pharmacy databases.

Results: The review detected 490 studies addressing the issue of occupational health and safety hazards; of these, 30 articles
were included in this systematic review. These articles reported a variety of exposures faced by healthcare professionals.
This review also revealed a number of strategies that can be adopted to control, eliminate, or reduce hazards to healthcare
professionals in Taiwan.

Conclusion: Hospitals and healthcare facilities have many unique occupational health and safety hazards that can potentially
affect the health and performance of healthcare professionals. The impact of such hazards on healthcare professionals poses
a serious public health issue in Taiwan; therefore, controlling, eliminating, or reducing exposure can contribute to a stronger
healthcare workforce with great potential to improve patient care and the healthcare system in Taiwan. Eliminating or reducing
hazards can best be achieved through engineering measures, administrative policy, and the use of personal protective equipment.
Implications: This review has research, policy, and practice implications and provides future students and researchers with
information on systematic review methodologies based on the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses strategy. It also identifies occupational health and safety risks and provides insights and strategies to address them.
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striving to raise awareness of the risk factors and importance
of workplace health and safety among this population.'*

Schulte et al.> defined an occupational hazard as the short-
term and long-term dangers or risks associated with
unhealthy workplace environments. Tullar et al.® and Joseph
and Joseph’ 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).> The WHO,? ILO,? and Nelson
et al.® 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)’ 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).'” 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.'°

Taiwanese healthcare professionals face a variety of OHS
hazards, which increase the incidences of work-related dis-
case, 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.’
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

Cochrane!! 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.'? 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. '3

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.'? 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. Cochrane!' and Khan
et al.' 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.'®

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
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with high internal reliability (consistency across items Results

within a test) and high external reliability (consistency in
agreeability between uses/rates).'? In our final analysis, we
considered whether the research had been conducted in an
appropriate manner (internal validity).!*> 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).!? 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.'? Briefly, the
PRISMA structure is laid out in the following format: topic,
summary/abstract, introduction, methods, results, conclu-
sion, and recommendations.'> A meta-analysis was not
conducted.

The ILO categorizes OHS hazards that affect healthcare pro-
fessionals as biological, chemical, physical, ergonomics, and
psychosocial.!” 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
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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.**?>~** 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.** 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.° This study found that in
Taiwan, psychosocial hazards have prompted a larger num-
ber of studies combining physical, chemical, and biological
hazards. The WHO?° 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 hazards'® chemical hazards,” ergonomic hazards,
psychosocial hazards, and physical hazards.>-%2

The review has shown that healthcare professionals are at
a significantly high risk of occupational related hazards.*
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.?’
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.>* 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.®® 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
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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.*’ 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.#

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.>® Strained movement
due to localized pain, stiffness,
sleep disturbances, twitching
muscles, burning sensations,
and feelings of overworked
muscles. ¥

Engineering control strategies:
redesign workstations with
appropriate chairs and
computer equipment.*®
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.*

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

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.®” 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.®®

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.®® Researchers should focus on the health
status, work performance, and workplace retention of health-
care professionals, including the prevalence of morbidity
and mortality.®’

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.®® Hazard control strategies must be based on objec-
tive assessments of existing risks and the most appropriate
measures to deal with them.?

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.® 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.>%

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.” 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.?

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.?07°

Taimela et al.”' 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.”> 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.?’ Nonetheless, many researchers and professionals
agree that all such controls should be applied collectively, in
order to minimize the effects of hazards.?%7%7



Che Huei et al.

‘PoduUByUS 3q p|noys saJanpado.d
asuodsau pue 3unuodau pue ‘saakojdws Aq pasn aq p|noys
SSBIDWEN , g1y @IUS|OIA 2IB[BIS-BP JO JUDAR.Id 03 SUSJoM

djay os[e pjno> 8uiAjos-wajqoud pue Juswadeuew I1jU0d Ul
Suluted ] s1aWOISNd AINJUn YIMm [e3p 03 paJly 2q p|noys
[Suuosuad A31uNd3s PAUIRII-||SAA o7 HOM HIYS YIIM Pa3RIDOSSE
$[sid 83 IN0qe s[euoissajo.d asedyyjesy s3ednpy |y dos|s
91enbape 193 pauJsdUoD |[B JBY3 S4NSUD 01 SYIYS HJOM Jejn3a
-uou 03 uoneidepe ayy ases pue sadueyd yiys [enpe.d asodwi
Y3 S9|NPaYds dJom pue syiys (3ydiu-3uiusrs-Aep) Sunelod
-pJemuJoy jo ugisap ay3 ul aeddnaed 03 suadom a3eInodUD
ued Juswiadeue], ¢, "9SNQR-13UB/3JUS|OIA-UOU JO SUOIIBJB[IDP
[e20AINbaun axew sapijod JuswaSeurw :[0JIUOD SANBAISIUIWPY
29’ SWRIsAs

W.ie[e pue suolng dlued Se ||9m SE ‘9DUE||I9AINS OPIA pue
S92IA9P UonEdIUNWWOD 3upJom Jado.y Aiessadau A[@anjosqe
USYM A|UO PIMO[E S| SS9IDB PUE P3||0.IUOD S| 1DBIUOD
Japiaoud aued-usaipd 3yl d4nsud 01 pajeJedas pue Jy| ||om 3q
pInoys sadeds ,.-padde.s Suiaq Jo sjuaped/siswolsnd yam
19BIUOD 123J1p 03Ul 3UjWOD Wo.y s[euoissajo.d aaedyijeay ays
sjuana.d Jeyl InoAe| ad1yo ue uluSisap pue sjuaned pajelise
10} seaJe UOIE|OS| JO UOIIEBAUD :$31397..41S [043U0d BuliaauiSu]

o5 SIeuolssajoud

aJedya[eay uowre sniels yjesay aAndRIqns
pue ‘Aijenb das|s ‘ssauas [ed18ojoydAsd
S123JJ 90UD|OIA ddE|d>JOoM 03 dunsodxd
an3ney yam pajeosse Apuediyiusis

9JOM oM 33 AQ padudliadxa

[0J3UOD JO [9A3] AY3 pue spuewap qof

b INOUING WOy Jagns 03 Aj|)|

2Jow 249Mm d1sn(ul ade|ddJom Jojpue
A3andasul qol asualiadxs oym saakojdwg
¢’ UBMIE] Ul SUXJOM dJBdY3 ey Suowre
JUBWIIE PIL[DJ->]IOM UOWIWOD ISOW Y3
sem ured >peq Mo, ureals [ed130j0ydAsd
pue ‘swa|qo.d yajeay [edisAyd ‘uoissaudap
‘9SBISIP 1483y UIIM PIBIDOSSE UM
dJoMm e sp.ezey [ed130|oydAsy

|9’ SOSESSIP JB[NOSBAOIPJED pUE ‘S232qRIP
SWO.IpUAS dI|oqeIsW ‘SIop.osIp
9AIIBJIDUSZIP DIUOIYD ‘[BID[[SO[NISNW
‘[e3usw jJo swdy Ul ‘A19jeS pue Yijeay
S,J9>JoM U0 1oedwi [BIUSBWIIIDP

B 9ABY SJOSS9.3S PIIB[DI-}IOAA

0925'p¢ SeUoIssajoud

aJedy3[eay uowre s101e) sl p.Jezey
[eosoyoA4sd jueruodwii se duom jo
sumeu 3uiSueyd SYy1 pue ‘9due[eq 3JOM
-9Woy ‘UodeysiIES pue IUUOd qof
“4oMm 1e sdiysuone|au [euostad.siul
‘94M12N.1s pue 24mynd [euofeziuesio
Poy13USPI OS[E SAA 4,5 "UIPOIIA pue
unuo2AXQ se yons ‘sia|p| ured
uondunsaud aAndIppe jo Yaya aya pue
$31199qo. 3ulINp 2JUS|OIA 3B} OS[e
s[euoissajo.d auedyieaH (IusWsSEIRY
[enxas pue ‘sJojuas pue sangdes||od
wouy uonepiwiul ‘sausined wo.y
JolAeyaq dAIssa.33e 9ouadl|Sau jo
pasnade aJ4am Asy3 aJaym uoneandau
POYSIUIE) {9DUS|OIA [BGUSA (9OUS|OIA
928 dIOAA go, ¢ SUIA|ING 3DB|d oM
pUe ‘(34oMm 1ys ‘3'3) sa|npayds

5JOM SANEBIISIUIWPE {SISPIOSIP

YI|BaY YaIM PI1BIDOSSE A|9SO[2 U93q
sey Yo1ym ‘sanoy 3upjaom 3uoT

(rHomyys 8)
JeuoneziuesiQ ‘¢
(ewnen
*8-9) [ed130joyd4sd °|

sa18918.435 [03U0D)

uLley 4O sty

540198} J{sIy

sp.ezey [e120SOYdAsd

"spJezey [e1D0SOYdAsd °§ d|qel



10

SAGE Open Medicine

Authors’ note

The manuscript has not previously been published and is not under
consideration by another journal.

Author contributions

Conceptualization was done by L.M.H., L.C.H., and W.J.Y. Data
curation was done by L.M.H., L.C.H., W.J.Y. All authors did the
Investigation and arrived at a Methodology together. Validation
was done by Y.C.M., L.Y.W., and H.L.C. Resources were collected
by L.M.H. and J.Y.W. Supervision was done by L.M.H. and L.C.H.
Writing—original draft was done by L.M.H., L.C.H. Writing—
review and editing was done by all the authors.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical approval

The ethical approval was not sought for this study because this is a
systematic review and all the literature has been published.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Lin Ming Hung https://orcid.org/0000-0002-7798-826X

Supplemental material

Supplemental material for this article is available online.

References

1. World Health Organization (WHO). Occupational health:
health workers, https://www.who.int/occupational health/top-
ics/heworkers/en/ (accessed 17 February 2019).

2. World Health Organization (WHO). Occupational health:
data and statistics, 2018, http://www.euro.who.int/en/health-
topics/environment-and-health/occupational-health/data-and-
statistics (accessed 17 February 2019).

3. International Labour Organization (ILO). International labour
standards on occupational safety and health, 2018, http:/
www.ilo.org/global/standards/subjects-covered-by-interna-
tional-labour-standards/occupational-safety-and-health/lang-
-en/index.htm (accessed 17 February 2019).

4. Centers for Disease Control and Prevention (CDC). Workplace
safety and health: healthcare workers, 2018, https:/www.
cdc.gov/niosh/topics/healthcare/default.html (accessed 17
February 2019).

5. Schulte PA, Pandalai S, Wulsin V, et al. Interaction of occupa-
tional and personal risk factors in workforce health and safety.
Am J Public Health 2012; 102(3): 434-448.

6. Tullar JM, Brewer S, Amick BC, et al. Occupational safety
and health interventions to reduce musculoskeletal symp-
toms in the health care sector. J Occup Rehabil 2010; 20(2):
199-219.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Joseph B and Joseph M. The health of the healthcare workers.
Indian J Occup Environ Med 2016; 20: 71-72.

. Nelson DI, Concha-Barrientos M, Driscoll T, et al. The

global burden of selected occupational diseases and injury
risks: methodology and summary. Am J Ind Med 2005;
48(6): 400-418.

Ministry of Health and Welfare (MOHW). 2017 Taiwan
health and welfare report, 2018, https://www.mohw.gov.tw/
cp-137-40301-2.html (accessed 22 February 2019).

National Development Council (NDC). Population projec-
tions for the R.O.C. (Taiwan): 2018~2065, 2015, https://www.
ndc.gov.tw/en/cp.aspx?n=2E5DCB04C64512CC  (accessed
22 February 2019).

Cochrane. What is a systematic review? https://consumers.
cochrane.org/what-systematic-review (accessed 23 February
2019).

Hempel S, Xenakis L and Danz M. Systematic reviews for
occupational safety and health questions: resources for evi-
dence synthesis, 2016, https://www.rand.org/pubs/research
reports/RR1463.html (accessed 24 February 2019).

Verbeek J, Salmi J, Pasternack I, et al. A search strategy for
occupational health intervention studies. Occup Environ Med
2005; 62(10): 682-687.

Beltrami EM, Williams IT, Shapiro CN, et al. Risk and man-
agement of blood-borne infections in health care workers. Clin
Microbiol Rev 2000; 13(3): 385-407.

Ozturk H and Babacan E. The occupational safety of health
professionals working at community and family health cent-
ers. [ran Red Crescent Med J 2014; 16(10): €16319.

Khan KS, Kunz R, Kleijnen J, et al. Five steps to conducting a
systematic review. J R Soc Med 2003; 96(3): 118—121.

Hsieh ML, Li YM, Chang ET, et al. Sleep disorder in
Taiwanese nurses: a random sample survey. Nurs Health Sci
2011; 13: 468-474.

Jia PL, Zhang LH, Zhang MM, et al. Safety culture in a phar-
macy setting using a pharmacy survey on patient safety cul-
ture: a cross-sectional study in China. BMJ Open 2014; 4:
¢004904.

Tang DH, Warholak TL, Slack MK, et al. Science of safety
topic coverage in experiential education in US and Taiwan
colleges and schools of pharmacy. Am J Pharm Educ 2011;
75:202.

Gorman T, Dropkin J, Kamen J, et al. Controlling health haz-
ards to hospital workers. New Solut 2013; 23(Suppl.): 1-167.

Senthil A, Anandh B, Jayachandran P, et al. Perception and
prevalence of work-related health hazards among health care
workers in public health facilities in southern India. Int J
Occup Environ Health 2015; 21(1): 74-81.

Moodley R, Naidoo S and Wyk JV. The prevalence of occu-
pational health-related problems in dentistry: a review of the
literature. J Occup Health 2018; 60(2): 111-125.

Mahan B, Morawetz J, Ruttenberg R, et al. Workplace safety
and health improvements through a labor/management train-
ing and collaboration. New Solut 2013; 23(4): 561-576.

Pan SC, Chen YC, Wang JY, et al. Tuberculosis in healthcare
workers: a matched cohort study in Taiwan. PLoS ONE 2015;
10(12): €0145047.

Pan SC, Chen CC, Chiang YT, et al. Health care visits as a risk
factor for tuberculosis in Taiwan: a population-based case—
control study. Am J Public Health 2016; 106(7): 1323—-1328.


https://orcid.org/0000-0002-7798-826X
https://www.who.int/occupational_health/topics/hcworkers/en/
https://www.who.int/occupational_health/topics/hcworkers/en/
http://www.euro.who.int/en/health-topics/environment-and-health/occupational-health/data-and-statistics
http://www.euro.who.int/en/health-topics/environment-and-health/occupational-health/data-and-statistics
http://www.euro.who.int/en/health-topics/environment-and-health/occupational-health/data-and-statistics
http://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/occupational-safety-and-health/lang--en/index.htm
http://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/occupational-safety-and-health/lang--en/index.htm
http://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/occupational-safety-and-health/lang--en/index.htm
http://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/occupational-safety-and-health/lang--en/index.htm
https://www.cdc.gov/niosh/topics/healthcare/default.html
https://www.cdc.gov/niosh/topics/healthcare/default.html
https://www.mohw.gov.tw/cp-137-40301-2.html
https://www.mohw.gov.tw/cp-137-40301-2.html
https://www.ndc.gov.tw/en/cp.aspx?n=2E5DCB04C64512CC
https://www.ndc.gov.tw/en/cp.aspx?n=2E5DCB04C64512CC
https://consumers.cochrane.org/what-systematic-review
https://consumers.cochrane.org/what-systematic-review
https://www.rand.org/pubs/research_reports/RR1463.html
https://www.rand.org/pubs/research_reports/RR1463.html

Che Huei et al.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Shiao J, Guo L and McLaws ML. Estimation of the risk of
bloodborne pathogens to health care workers after a needle-
stick injury in Taiwan. Am J Infect Control 2002; 30(1): 15-20.
Do Prado TN, Galavote HS, Brioshi AP, et al. Epidemiological
profile of tuberculosis cases reported among health care
workers at the University Hospital in Vitoria, Brazil. J Bras
Preumol 2008; 34(8): 607-613.

Chu H, Shih CJ, Lee Y]J, et al. Risk of tuberculosis among
healthcare workers in an intermediate-burden country: a
nationwide population study. J Infect 2014; 69(6): 525-532.
Menzies D, Joshi R and Pai M. Risk of tuberculosis infection
and disease associated with work in health care settings. /nt J
Tuberc Lung Dis 2007; 11(6): 593-605.

McDonald LC, Simor AE, Su 1J, et al. SARS in healthcare
facilities, Toronto and Taiwan. Emerg Infect Dis 2004; 10(5):
777-781.

Connor TH, Lawson CC, Polovich M, et al. Reproductive
health risks associated with occupational exposures to anti-
neoplastic drugs in health care settings: a review of the evi-
dence. J Occup Environ Med 2014; 56(9): 901-910.

Lei M, Zhang L, Lei J, et al. Overview of emerging contami-
nants and associated human health effects. Biomed Res Int
2015;2015: 404796.

Bernabeu-Martinez MA, Ramos Merino M, Santos Gago JM,
et al. Guidelines for safe handling of hazardous drugs: a sys-
tematic review. PLoS ONE 2018; 13(5): e0197172.

Lai CC, Ho CH, Chang CL, et al. Critical care medicine in
Taiwan from 1997 to 2013 under National Health Insurance. J
Thorac Dis 2018; 10(8): 4957-4965.

Steege AL, Boiano JM and Sweeney MH. NIOSH health and
safety practices survey of healthcare workers: training and
awareness of employer safety procedures. Am J Ind Med 2014;
57(6): 640-652.

Gudeman J, Jozwiakowski M, Chollet J, et al. Potential risks
of pharmacy compounding. Drugs R D 2013; 13: 1-8.

Guo JW, Lee YH, Huang HW, et al. Development of Taiwan’s
strategies for regulating nanotechnology-based pharmaceu-
ticals harmonized with international considerations. Int J
Nanomed 2014; 9: 4773-4783.

Wu TY, Majeed A and Kuo KN. An overview of the healthcare
system in Taiwan. London J Prim Care 2010; 3(2): 115-119.
Montano D. Chemical and biological work-related risks across
occupations in Europe: a review. J Occup Med Toxicol 2014;
9:28.

Pan JH, Peng CY, Lo CT, et al. n-Hexane intoxication in a
Chinese medicine pharmaceutical plant: a case report. J Med
Case Rep 2017; 11: 120.

Liu CH, Huang CY and Huang CC. Occupational neurotoxic
diseases in Taiwan. Saf Health Work 2012; 3: 257-267.
Harmse J, Engelbrecht J and Bekker J. The impact of physical
and ergonomic hazards on poultry abattoir processing work-
ers: a review. Int J Environ Res Public Health 2016; 13: 197.
Mehrdad R, Dennerlein JT and Morshedizadeh M.
Musculoskeletal disorders and ergonomic hazards among
Iranian physicians. Arch Iran Med 2012; 15: 370-374.
Watterson A. Occupational safety and related impacts on
health and the environment. Int J Environ Res Public Health
2016; 13(10): E988.

Niu SF, Kuo SF, Tsai HT, et al. Prevalence of workplace vio-
lent episodes experienced by nurses in acute psychiatric set-
tings. PLoS ONE 2019; 14(1): e0211183.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

57.

58.

59.

60.

61.

62.

Tipayamongkholgul M, Luksamijarulkul P, Mawn B, et al.
Occupational hazards in the Thai healthcare sector. New Solut
2016; 26(1): 83-102.

Hossain MD, Aftab A, Al Imam MH, et al. Prevalence of
work related musculoskeletal disorders (WMSDs) and ergo-
nomic risk assessment among readymade garment workers
of Bangladesh: a cross sectional study. PLoS ONE 2018; 13:
¢0200122.

Mortazavi SMJ, Shirazi KR and Mortazavi G. The study of the
effects of ionizing and non-ionizing radiations on birth weight
of newborns to exposed mothers. J Nat Sci Biol Med 2013;
4(1): 213-217.

Petroze RT, Phillips EK, Nzayisenga A, et al. Healthcare
worker safety: a vital component of surgical capacity devel-
opment in low-resource settings. Int J Occup Environ Health
2012; 18(4): 307-311.

Wang SY, Liu LC, Lu MC, et al. Comparisons of musculo-
skeletal disorders among ten different medical professions in
Taiwan: a nationwide, population-based study. PLoS ONE
2015; 10(4): e0123750.

Karipidis KK, Benke G, Sim MR, et al. Occupational expo-
sure to ionizing and non-ionizing radiation and risk of glioma.
Occup Med 2007; 57: 518-524.

Cantley LF, Taiwo OA, Galusha D, et al. Effect of systematic
ergonomic hazard identification and control implementation
on musculoskeletal disorder and injury risk. Scand J Work
Environ Health 2014; 40: 57-65.

Chen WL, Wang CC, Chiang ST, et al. The impact of occupa-
tional psychological hazards and metabolic syndrome on the
8-year risk of cardiovascular diseases—a longitudinal study.
PLoS ONE 2018; 13(8): €0202977.

Cheng Y, Huang HY, Li PR, et al. Employment insecurity, work-
place justice and employees’ burnout in Taiwanese employees:
a validation study. Int J Behav Med 2011; 18(4): 391-401.
Huang CLC, Wu MP, Ho CH, et al. Risks of treated anxiety,
depression, and insomnia among nurses: a nationwide longitu-
dinal cohort study. PLoS ONE 2018; 13(9): €0204224.

World Health Organization (WHO). Occupational health:
occupational and work-related diseases, 2015, https://www.
who.int/occupational health/activities/occupational _work
diseases/en/ (accessed 17 February 2019).

Takahashi M. Tackling psychosocial hazards at work. Ind
Health 2017; 55(1): 1-2.

Al-Turki N, Afify AA and AlAteeq M. Violence against health
workers in family medicine centers. J Multidiscip Healthc
2016; 9: 257-266.

Zhang SE, Liu W, Wang J, et al. Impact of workplace violence
and compassionate behaviour in hospitals on stress, sleep
quality and subjective health status among Chinese nurses: a
cross-sectional survey. BMJ Open 2018; 8(10): e019373.
Tang FC, Li RH and Huang SL. The association between job-
related psychosocial factors and prolonged fatigue among
industrial employees in Taiwan. PLoS ONE 2016; 11(3):
¢0150429.

lavicoli S, Cesana G, Dollard M, et al. Psychosocial factors
and workers’ health and safety. Biomed Res Int 2015; 2015:
628749.

Metzler YA and Bellingrath S. Psychosocial hazard analysis
in a heterogeneous workforce: determinants of work stress in
blue- and white-collar workers of the European steel industry.
Front Public Health 2017; 5: 210.


https://www.who.int/occupational_health/activities/occupational_work_diseases/en/
https://www.who.int/occupational_health/activities/occupational_work_diseases/en/
https://www.who.int/occupational_health/activities/occupational_work_diseases/en/

SAGE Open Medicine

63.

64.

65.

66.

67.

Leka S, Jain A, Iavicoli S, et al. An evaluation of the policy
context on psychosocial risks and mental health in the work-
place in the European Union: achievements, challenges, and
the future. Biomed Res Int 2015; 2015: 213089.

Alameddine M, Mourad Y and Dimassi H. A national study on
nurses’ exposure to occupational violence in Lebanon: preva-
lence, consequences and associated factors. PLoS ONE 2015;
10(9): e0137105.

Sathar F, Dalvie MA and Rother HA. Review of the literature
on determinants of chemical hazard information recall among
workers and consumers. /nt J Environ Res Public Health
2016; 13(6): 546.

Chen WC, Hwu HG, Kung SM, et al. Prevalence and deter-
minants of workplace violence of health care workers in a
psychiatric hospital in Taiwan. J Occup Health 2008; 50(3):
288-293.

Sriganesh K, Shanthanna H and Busse JW. A brief overview
of systematic reviews and meta-analyses. Indian J Anaesth
2016; 60(9): 689-694.

68.

69.

70.

71.

72.

Chambers D, Wilson PM, Thompson CA, et al. Maximizing
the impact of systematic reviews in health care decision mak-
ing: a systematic scoping review of knowledge-translation
resources. Milbank Q 2011; 89(1): 131-156.

Rushton L. The global burden of occupational disease. Curr
Environ Health Rep 2017; 4: 340-348.

Rout BK and Sikdar BK. Hazard identification, risk assess-
ment, and control measures as an effective tool of occupa-
tional health assessment of hazardous process in an iron ore
pelletizing industry. Indian J Occup Environ Med 2017;
21(2): 56-76.

Taimela S, Justén S, Aronen P, et al. An occupational health
intervention programme for workers at high risk for sickness
absence. Cost effectiveness analysis based on a randomised
controlled trial. Occup Environ Med 2008; 65(4): 242-248.
Liberati EG, Peerally MF and Dixon-Woods M. Learning from
high risk industries may not be straightforward: a qualitative
study of the hierarchy of risk controls approach in healthcare.
Int J Qual Health Care 2018; 30: 39-43.





