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How are nurses at risk?
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Abstract. The effectiveness of occupational health and safety management systems (OHSMS) can be understood through
analysis of surveys such as the experiences of exposure to occupational hazards by Australian nursing occupations. How ef-
fectively OHSMS are implemented in the Australian health industry is unclear as few studies describe current hazard exposure
patterns or the impact of OHSMS in the Australian health industry. This paper concludes from the analysis of an Exposure
Survey of Australian nursing occupations that nursing occupations perceive themselves to be “at risk” of injury and/or man-
agement of OHS risk in work duties is affected by the patterns of hazard exposure, occupation group as well as employee
attributes, perceptions, patterns and situations of work. The results highlight the top-rated hazards and imply that the percep-
tions of hazards in the workplace are different to actual risk experience (e.g. injury patterns). There is an unacceptable level of
exposure to diverse hazards in Australian nursing occupations workplaces in regard to regulatory and performance obligations.
Stronger strategies to achieve more effective risk treatment, integrate with hospital accreditation and quality programs are dis-
cussed to benefit system performance and the welfare of those in nursing occupations.
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1. Introduction

This paper provides a current picture in the Aus-
tralian health sector for nursing occupations. There
are at least 222 133 people®™ in nursing occupations
in the Australian workforce, typically between the
ages of 30-49, and female®®. Nursing occupations
perform a diverse range of work in Australia in com-
plex socio-technical situations [8, 14, 20, 26, 27]. In
their work, people in nursing occupations are exposed
to a broad range of hazards.

Our understanding of exposure can benefit from
large sample surveys such this study which reports
findings from self-reported experiences of nursing
occupations and their exposure to occupational ha-
zards. Using a National Exposure survey subset,
analysis of the data draws conclusions to compare
hazard exposure across nursing occupations against
the perceived implementation of Occupational Health
and Safety management system (OHSMS) and op-
tions for improved performance and systematic risk
management in the health sector are discussed.

2. Method
2.1. Literature search

Peer-reviewed literature was sought from searches
using Web of Science database for terms including
nurses, perception, safety, system, hazard, expo-
sure, NIOSH, survey. Although there was no limit
on the publication date, more recent articles (pub-
lished from 2000), meta-analysis and literature re-
views were preferentially selected.

2.2. Analysis of self-reported experiences data
collected by national exposures at work survey.

Data was analysed from the results of a standar-
dized survey tool, the National Exposures at Work
Survey (provided by Safe Work Australia).. The
Exposure Survey was based on the NIOSH - Na-
tional Exposure at Work Survey. One of these in-
struments — The National Exposures at Work Em-
ployee Core Module - was adapted by the Office
of Safe Work for use in Australia to target health
workers, with links to other related modules that

% Data sourced from (Global Atlas of Health Workforce
(WHOSIS database) as at 2001 (a. for clinical nurses only) on
27/9/09; b. total number of Australian Nurses as at 2006 (all
nurses).

cover specific exposures depending on tasks and
area of work. The survey is a mixed forced choice
and free response design and delivered by elec-
tronic media (the internet).

The survey tool is considered valid for the Austral-
ian context and a full set of questions in the survey
was published in 2008 [6].

2.3. Sample of data

As reported elsewhere [6], participants were all
members of the Australian Nursing Federation
(ANF) the peak representative body for Australian
Nurses as “a trusted friend. A return of 955 replies
was accepted into the study sample (representing
at least 0.43% Australian nursing workforce). The
ANF profile is approximately 55% of Australian
registered nurses or RNs), 60-65% from public
sector employees, which reflects the employment
distribution for all nurses in Australia; and mainly
female (males have a slightly higher representation
- 10-15% compared with 9% of the general nursing
workforce) [6]. This sample is similar to other
survey studies of nursing occupations [2, 30].

2.4. Analysis

Analysis was performed with SPSS version 16.0
GP. Selective data was tested for confidence in-
tervals and Spearman’s rho test for significance;
comparison of data within the groups and catego-
ries (as percentages); and cross-tabulations. Not
all the analysed data from the survey is presented
in this paper.

2.5. Study constraints

The analysis was limited to non-parametric corre-
lation and precludes determining any causality.
Further, there are other variables may affect ratings
that are not controlled in this study, such as work-
ers characteristics (e.g. education, risk appetite), a
manager’s incentives; organizational policies (e.g.
human resource model; salaries, monetary incen-
tives, and employee’s promotion), and attitudes
and interventions by jurisdictional OHS authorities.
Due to the nature of the survey, external factors
could not be distinguished in the data analysis.
Any interpretation of the results is to be discussed
with respect to these constraints.
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3. Literature review

Despite broad search terms, few recent papers spe-
cifically addressed OHS management and em-
ployee surveys of safety for nursing occupations in
Australia (or in general for the health industry sec-
tor).

3.1. Efficacy of testing OHSMS by survey

Employees’ reported perception of safety has been
used to effectively identify the status and expe-
rience of safety system elements [4, 15, 25]. Sig-
nificant correlation has been made between self-
reported ratings of management system elements
to worker compliance with safety requirements [4,
15, 28]; and perceptions of organizational support
[25]. Employees’ reported perception of safety has
also been used to effectively identify the status and
experience of safety system elements [4, 25].
However, organizational climate surveys (which
also collect data at the individual level) are consi-
dered to provide limited information about the ac-
tual activities of an organization [31] in regard to
risk management.

Self-reported injury information is analyzed in the
context of the confidentiality of the information (as
preserved in this survey). For example, in a US
study, 46% of nurses, aides, orderlies, and atten-
dants report back injuries, as opposed to 26% in
private industry - the disparity is likely due to job
security concerns [31]. Understanding of how
much is known about the hazards to which one is
exposed to and their injury potential — i.e. their risk
— can also affect reporting rates.

3.2. Relationship of management systems to risk
control

In Australia, a regulated objective is to systemati-
cally manage occupational health and safety
(OHS) risk. To meet regulatory obligations, em-
ployers need to achieve reasonable OHS risk man-
agement. It could therefore be anticipated that
Australian health industry employers demonstrate
compliance to elements of occupational health and
safety management systems (OHSMS) and legal
obligations - both of which support an employer to
achieve the objective of safe work and safe
workplaces. In this regard, OHSMS [24] play an
important contextual role [9, 28] to provide organ-

ization’s with structure to address OHS risk and to
motivate behaviour for employees to comply with
safety procedures. The role of an OHSMS is con-
sidered to be similar to the effect of social support
at the individual level in an organization [28; 29].
As a benchmark, a US study conducted by the
NIOSH reported that only 8% of 3686 hospitals
surveyed met all of NIOSH’s basic components of
an effective occupational safety and health pro-
gram for hospital employees [31].

In the health sector, service delivery outcomes can
be critical to safety of clients (i.e. patients). The
impact on business of poor OHS performance
(through reputation impact, losses in productivity
and regulatory penalty) should provide employers
with incentive to apply systematic OHS risk man-
agement (at organizational level) which is shown
to reduce business risk by benefits of productivity
and retention; and support well-being of em-
ployees [7, 16, 17].

An effective OHSMS requires that employees be
adequately trained to understand hazards and risk
controls in their work. The competency (i.e.
knowledge and skill) of an employee to apply OHS
risk controls in a work situation will affect the
quality of their decision-making to engage in either
an activity that applies the required or known OHS
risk controls (i.e. compliance to safety procedures);
or activity without applying required controls i.e.
“at risk” behaviour.

3.3. Hazards for nursing occupations

Key hazards identified in literature and by regula-

tors include:

a) Biologic and infectious hazards: infectious and
biologic agents, such as bacteria, viruses, fungi,
or parasites, which may be transmitted through
contact with infected patients or contaminated
body secretions or fluids (e.g. needle-stick inju-
ries);

b) Chemical hazards: various forms of chemicals
that are potentially toxic or irritating to the
body system, including medications, solutions,
and gases;

¢) Environmental and mechanical hazards: factors
encountered in the work environment that
cause or potentiate accidents, injuries, strain, or
discomfort (e.g. poor equipment or lifting de-
vices, slippery floors);
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d) Physical hazards: agents within the work envi-
ronment, such as radiation, electricity, extreme
temperatures, and noise that can cause tissue
trauma; and

e) Psychosocial hazards: factors and situations
encountered or associated with one's job or
work environment that create or potentiate
stress, emotional strain, or interpersonal prob-
lems e.g. shift work, organizational manage-
ment hierarchy, decision control, remote or iso-
lated workplaces

3.4. What injures people in nursing occupations?

Common agencies of injury for hospital employee

in the US [21, 31] include:

a) needle-stick injury:

b) communicable diseases;

¢) toxic and hazardous substances;

d) dermatitis (caused by handling cleansers, me-
dicines, antiseptics, and solvents); and

e) thermal burns (primarily in food service, laun-
dry, and sterilizing areas).

From Australian data’ the most common compen-
sation claims (as a percentage of all claims) in-
clude: musculoskeletal stressors (sprains and
strains) (56%); and slips, trips or falls (16.9%); and
an increasing trend of mental stress (8% of all
claims).

. Analysis of survey data

The analysis is principally confined to address the

following:

a) What are the relationships between areas that
nursing occupations work in and their per-
ceived exposure to hazards?

b) What are the relationships between reported
management of hazards, work patterns and
perceived safety?

4.1. Respondent Occupations and Experience

From the survey sample, the typical (on median
values) person in an Australian nursing occupation
is described as follows: a female registered nurse
40 years old, who is working in a medium sized

3 From the Safe Work Australia Online Statistics Interactive

National Workers' Compensation Statistics Databases for financial
year 2005-06 as at October 2009.

E.M. Smith / How are Nurses at Risk?

metropolitan hospital (77%) in aged care; spent
57% (SD 35) of their time in direct patient care,
has an average of 15 years of working experience;
is likely to stay in the job and continue to either
work mixed shifts or move to day shifts if the em-
ployer suppotts; is likely to continue working into
middle age unless an injury prevents. Injury expe-
rience, gender and size of the organization did not
appear to affect the factors as described in this
study.

4.2. Perceived hazards;

From responses to a set choice of 24 hazard types
(and as a median rating on a scale where 1 is no
risk and 5 is high risk), the top five rated hazards
were plotted as percentage distributions by occupa-
tion group and by aggregated totals for ratings in-
dicating agreement with exposure to hazard (as
summed ratings 3-5 for each hazard). The five
top-rated hazards across all occupation groups
were:

a) Workplace stress (88% of 955) — (in order) by
nurse educators; registered psychiatric nurses,
registered midwifes; assistant nurses; RNs.
The occupation groups who rated workplace
stress highly in this study included: personal
care assistants; assistants in nursing; registered
midwifes; and psychiatric nurses. Consistent
with the literature, factors affecting this rating:
large positive affect if higher general level of
recent stress; if tasks were perceived to be plac-
ing them at risk of harm; repetitive exposure to
work hazards; areas of critical and emergency
care; extreme discomfort and fatigue ratings
(moderate affect). Total work hours, compen-
sation, length of service, or employment status
had no affect.

b) Punctures by needles sticks and other sharps —
(in order) by midwifes (60%); registered psy-
chiatric nurses; RNs; other categories (of
mixed roles); enrolled nurses and nurse educa-
tors; and nurse practitioners.

c) Lifting and repositioning heavy objects - highly
rated by all occupations - Patient care atten-
dants and personal care assistants rated their
exposure more highly than other occupations.
Psychiatric nurses rated their exposure as the
lowest.

d) Blood borne pathogens - all rated highly except
for small number of patient care attendants
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who did not register any rating to this hazard
type.

e) Prolonged standing — (in order) by personal
care assistants (86%), midwives (79%) and
registered (65%) and enrolled nurses (63%).
There was a small effect of the percentage of
time indirect patient care.

All of these hazards could cause lost time injury
and incapacitate a worker. The hazards rated as
“no risk” included: anaesthetic gases; hazardous
drugs; high level disinfectants, sterilants, ionizing
radiation; machine safety; smoke from lasers; poor
air quality; acts of bioterrorism. Although unable
to be determined from this data, there is possibly
either low likelihood of exposure in the respon-
dent’s work and/or poor awareness of hazard or its
potential risk. The latter is of concern as some of
the above hazards can pose significant risk if expo-
sure is not controlled.

4.3. Injury experience;

Of the 489 respondents who had lodged a worker’s
compensation claim, the injury classically asso-
ciated with nursing occupations - musculoskeletal
injury - was the most common mechanism (71%).
This sample is higher than both US and Australian
figures for national work related musculoskeletal
injury rates but at a similar level to self-reported
discomfort levels in other studies [11, 21; 23]. In
this sample, claims for mental stress (including
psychological injury (20%) and bullying and vi-
olence (15%) are the next most prevalent type.
This is higher than the national average of 15%.
Considering the narratives in the data (Q71B in the
Exposure Survey), for the category of “muscu-
loskeletal disease/injury” respondents may have
included all types of physical injury (e.g. hits,
sprains and strains from falls) and this could have
inflated the frequency. Needle-stick injury rates
were at a much lower level than might be predicted
based on the high level of perceived hazard rating.
This may indicate that there is effective controls
and awareness in place. There is alignment be-
tween the top-rated hazard topics and claims me-
chanisms. The exception is the injury mechanism
of slips, trips and falls - the 2nd most frequent me-
chanism for compensation claims but rated 8th in
this study as a hazard and not rated as an injury
mechanism. Narrative responses on the nature of
injury indicate other contributing factors of work-

load; interpersonal relationships; staffing levels
and time pressures.

4.4. Perceptions of Safety and Relationships to
OHSMS elements.

There is a high level of agreement (75% of 955)
that “The health and safety of workers is a major
priority with top management”. The main groups
who disagreed were: RNs and those who had
lodged a compensation claim —possibly an effect
of their experiences of organizational support for
injury management. Respondents agreed that they
have the ability to report injury without negative
response by employer (81.5%); managers follow
safety procedures (84%); and they are able to dis-
cuss violence /bullying issues with their supervisor
(83%).

Respondents (77%) agreed that the procedures in
their organization were useful and effective.
Those more likely to agree (significant effect) in-
clude those who: reported having adequate train-
ing; reported less dangerous work by colleagues;
rated themselves as know how to use safety
equipment and follow procedures; and, were more
agreeable (80% of 955) that personal protective
equipment was readily available to them. Areas of
work with stronger relationship to agreement with
procedural compliance included those in General
Practice, Mental Health and OHS fields. There
was no relationship in the response to length of
service; if a claim had occurred; size of workplace;
age or employment conditions. Respondents
agreed workplace monitoring and improvement
takes place. Activities included: regular workplace
inspections (69 %); and timely response to correct
unsafe working conditions (64%).

4.5. Perceived to be “At Risk” in Work Tasks

The risk context of occupational exposure is di-
verse due to factors including the: nature of the or-
ganization in which they work, e.g. metropolitan
hospital or rural remote health centre; role they
have e.g. registered nurse or patient care assistants;
and nature of duties they perform e.g. in an operat-
ing theatre or in an aged care facility.

At odds with the general agreement with manage-
ment priority for OHS, more than 35% felt they
might be at risk of getting hurt in work tasks (that
agree with survey Q1.7 I am often asked to do a
task that makes me feel I may be at risk of getting
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hurt). This question tests potential for an em-
ployee’s exposure by their managers or work situa-
tion and their capacity to determine to risk in their
tasks. Agreement with the statement was mainly
by registered and enrolled nurses; and registered
psychiatric nurses. These are occupational groups
with higher patient direct care exposure (which
showed a small positive effect). There was also a
small effect from higher ratings of recent
workplace stress but not length of service or lodg-
ing a Worker’s Compensation claim. There is a
large positive effect for perceptions that others are
also at risk as well as discrete patterns for areas of
work (particularly for small positive effects in the
areas of: emergency, mental health and patholo-
gy/cannulation) and a large effect on ratings for
survey QL.8 People in my department are fie-
quently exposed to dangerous or risk situations
which possibly provides some context to the indi-
vidual rating to Q1.7. The areas of work that had
most effect have perceived lower job control or
higher interaction with disturbed members of the
public. A small effect of exposure ratings to ha-
zards that might be predicted included: violence at
work, workplace stress; lifting and handling; repe-
titive work; slips, trips and falls; blood borne pa-
thogens.

5. Discussion

5.1. Are nurses at risk?

The results support that nursing occupations perce-
ive themselves to be “at risk” of injury in both: lit-
eral exposure to occupational hazards and threats
of other hazards arising from the context of their
employment and OHS system implementation
(such as position in hierarchy; access to safety
training; management commitment, intra-and in-
ter-personal attributes and workload Inadequate
system level controls and culture (safety behav-
iour) can both induce “at risk” behaviour.

The reported hazard exposure ratings show con-
temporary evidence that there is significant con-
cern in the nursing occupations about their hazard
exposure and risk controls in their workplaces.
This is consistent with the broader context of the
official and media representation of nurses’ short-
ages; and OHS and service performance outcomes
in the health industry. There is no comparative
published literature for the Australian context.
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Overseas studies of hazard profiles for nurses are
somewhat dated to the current socio-technical
work environment of health facilities.

5.2. Management of Hazard Exposure

While it is beyond the intent of this paper to de-
scribe strategies to address OHS risk in all top
rated hazard categories, the following addresses
the findings for identified groups that consider
themselves most “at risk”.

5.2.1. Work-related Stress

Interventions of improving management compe-
tency for identifying stressors (through risk as-
sessment), acknowledgement, and education are
accepted strategies to address workplace stress [5,
22]. A strong focus on the “people” part of
OHSMS can reap also rewards [3, 12, 27]. Parti-
cipative practices are recommended to reduce trig-
gers for workplace stress.

5.3. Puncture wound injury from needle-sticks and
sharps, Blood borne pathogens

Groups undertaking the “invasive” work of nursing
professionals or phlebotomy tasks are more at risk.
To eliminate the hazard, the risk controls should
principally focus on design strategies for devices
and system of work (including handling and dis-
posal) to match critical clinical and safety re-
quirements for situations (i.e. the type of work and
its context and range of users). External factors af-
fecting risk management of these hazards include:
requirements patient safety outcomes (e.g. Public
health protocols); supplier device manufacture and
marketing; and organizational budgets. The em-
ployer-controlled system level interventions in-
clude:

a) device and equipment supply lines;

b) job design (workload and fatigue manage-
ment); and competency support (i.e. induction
and training) to avoid opportunity for human
error or” at risk” behaviour through contextual-
ly related “short cutting” of procedures;

¢) supporting a strong reporting culture in the
workforce (for early mitigation of exposure).
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5.3.1. Physical hazards: Manual tasks, Lifting and

repositioning heavy objects (including patients); and

Prolonged Standing
The results suggest that manual tasks were not the
“top of mind” hazard when completing the survey.
Lifting and positioning objects is a daily task for
all nursing occupations and as a hazard (and its as-
sociated risk) may be culturally normalized [18,
19]. Patient care attendants and personal care as-
sistants rated their exposure to manual tasks more
highly than other occupation groups. The lower
rating by more qualified nursing occupations
(RNs; psychiatric nurses) may reflect the changes

in work practices from direct manual handing of

patients and objects to using lifting and storage de-
vices (i.e. the “no-lift” campaigns adopted by

health centres). Equally patterns and areas of work

for more qualified staff; and/or use of less quali-
fied staff for health —related manual tasks in recent
years (possibly as part of the organizational re-
sponse to managing shortages of RNs) may also be
a factor. Prolonged standing as a hazard is not
unique to nursing occupations (e.g. similar hazards
in manufacturing and retail industry work). Con-
sistent with the reviewed literature, it is more like-
ly that those working in situations of higher levels
of direct patient care rate a higher exposure level
(i.e. personal care assistants; midwives; and regis-
tered and enrolled nurses (63%).

The narrative comments about injury scenarios in-
dicate physical hazards are prevalent in most me-
chanisms. As an indicator of failed risk control,
the national OHS injury data reinforces that physi-
cal hazards present the most common mechanisms
for exposure for all occupation groups. Given the
range of work environments, there may be less

scope to control risk at individual level. Continued

emphasis on higher order risk controls for manual
tasks (safer design of work environment and tech-
nical solutions), job design, and skills for vigilance
in personal risk management should be applied by
employers. Safety in designing health care work
environments has been promoted by OHS regula-
tors and peak bodies over the last decade.

5.4. Effectiveness of OHSMS system

Most respondents were generally satisfied that
their employer was committed to OHS manage-
ment. However respondents’ perceptions of how
this was demonstrated did not hold true, particular-
ly where other factors occurred: the employer pro-

viding adequate access to safety training; those
with higher time in direct patient care; levels of re-
cent stress; specific areas of work; and ratings of
management support to implement existing risk
controls. Australian OHS legislations require that
employers manage risk to as low as reasonably
practicable and that employees are supported and
trained to perform their work safely. The survey
results shows these requirements may not be met.

5.5. Are perceptions of risk leading to ‘at risk’
behaviour?

This study demonstrates that perceptions of ha-
zards in the workplace are different to actual risk
experience (i.e. injury mechanisms) for the sample
of respondents. This mismatch represents a chal-
lenge to managers and OHS specialists in the
health industry to:

a) improve information and education of em-
ployees in this workforce about their actual ha-
zard exposure in their duties; and

b) assure effectiveness of risk controls to support
their employee’s health and safety outcomes in
complex socio-technical work.

Despite business incentives to improve perfor-

mance/ productivity; and meet regulatory obliga-

tions, this study shows examples of how the health
industry has not achieved its regulatory obligations
for nursing occupations, placing them “at risk”.

5.6. Employee surveys are valid to test OHSMS

The study confirms that the effectiveness of an oc-
cupational health and safety management system
(OHSMS) can be understood through analysis of
employee surveys. Accepting that the diversity in
nursing occupations in Australia constrains com-
parison, this study is able to compare and derive
conclusions from the analysis of the Exposure
Survey.

5.7. Systems integration

Macro-ergonomics and systematic risk manage-
ment models have the potential to provide an
adaptable structure for health sector organizations
to address OHS risk [9, 10, 31, 32]. Evidence in
this study shows that perceptions of consistent ac-
tions of employers to risk control can result in
support and implementation by employees. Some
of the interventions currently used to improve
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OHS risk management in the health sector are sup-
ported: job design (for productivity benefits as
well as safety performance); personal safety strate-
gies (e.g. well-being and “no lift” programs) and
procedural safety compliance campaigns. Higher
order controls such as work environment design
and procurement of safer equipment (e.g. for can-
nulation tasks) will continue to support positive
outcomes for nursing occupations.

6. Conclusions

6.1. Identifying and managing risk

This study provides contemporary evidence that
there should be significant concern in the nursing
occupations about their hazard exposure and risk
controls in their workplaces. Australian nursing
occupations have an unacceptable level of expo-
sure to a wide range of hazards in their workplaces
in regard to regulatory and performance obliga-
tions. While further analysis of the nature of ha-
zard exposure is recommended, perceptions of ha-
zards in the workplace are different to actual risk
exposure and risk experience (i.e. injury mechan-
isms or the realised risk). Therefore interventions
responding only to injury mechanisms are likely to
miss the opportunity to control risks in every day
work of nursing occupations.

6.2. Use of strategic approaches in health sector

Interventions including the implementation of ma-
cro ergonomic and integrated safety management
systems approaches as part of hospital accredita-
tion programs and to support workforce manage-
ment could be considered. The cited literature
supports associating the factors of: perceptions of
organizational support; job satisfaction and reten-
tion, to compliance with safety requirements; in-
jury rates and employee-reported experiences of
workplace hazard exposure and management
commitment to implement OHSMS. Considera-
tion of other influential drivers working in Austral-
ian health sector may motivate administrators to-
ward a more holistic risk management program.
To contain injury costs and retain an already com-
promised workforce, this study confirms that the
Australian community would be best serviced if
employers and policy makers escalate intervention
in the Australian health sector to address OHS risk
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factors and support employees to address their oc-
cupational risk in practice. Suggested strategies
include: address OHS risk factors to reduce em-
ployees occupational risk in practical access to
higher order controls (versus training and personal
safe approaches); or include safety criteria in hos-
pital /health sector accreditation programs or inte-
grate risk control criteria into the Quality Man-
agement - Australian Commission on Safety and
Quality in Health Care which recommends that all
health services comply with the Safety and Quality
Healthcare Standards.

Intensive action was recently taken with the Aus-
tralian construction industry (which has a lower
rate of claims) to require safer design of work and
systems— why not with nursing occupations in the
health sector?

References

[1]  ACSQHC. (2008). Final report on the review of nation-
al safety and quality accreditation standards. . Retrieved 9
October 2009. from www.acsghc.com.au. Australian Com-
mission on Safety and Quality in Health Care Retrieved
9/10/09, from
http://www.safetyandquality.gov.au/internet/safety/publishi
ng.nsf/Content/PriorityProgram-07#acc-about

[2] Budge, C., et al. (2003). Health correlates of autonomy,
control and professional relationships in the nursing work
environment. Journal of Advanced Nursing, 42(3), 260-268.

[3] Christian, M. S., et al. (2009). Workplace Safety: A
Meta-Analysis of the Roles of Person and Situation Factors.
Journal of Applied Psychology, 94(5), 1103-1127.

[4]  Cotton, P. (2005). Using employee opinion surveys to
improve people outcome. Retrieved. from.

[5] Cotton, P., & Hart, P. M. (2003). Occupational wellbe-
ing and performance: a review of organisational health re-
search. Australian Psychologist 38(2), 118 — 127.

[6]  Driscoll, T. (2008). Occupational exposures of Austral-
ian nurses. Retrieved. From Safe Work Australia website.
[7]  Dul, J., & Neumann, W. P. (2009). Ergonomics contri-
butions to company strategies. Applied Ergonomics, 40(4),

745-752.

[8]  Eingveist, I. L. (2004). The accident process preceding
back injuries among Australian nurses. Safety Science,
42(3),221-235.

[9] Haro, E., & Kleiner, B. M. (2008). Macroergonomics as
an organizing process for systems safety. Applied Ergonom-
ics, 39, 450— 458.

[10] Hendrick, H. W. (2008). Applying ergonomics to sys-
tems: Some documented "lessons learned". Applied Ergo-
nomics, 39(4), 418-426.

[11] MacDonald, W., & Evans, O. (2006). Research on the
prevention of work related musculoskeletal disorders stage 1
- literature review

[12] Makin, A. M., & Winder, C. (2008). A new conceptual
framework to improve the application of occupational health
and safety management systems. Safety Science, 46(6), 935-
948.



E.M. Smith / How are Nurses at Risk?

[13] McAtamney, L., & Hignett, S. (2005). Rapid entire
body assessment. In Handbook of human factors and ergo-
nomic methods (pp. 8-1 - 8-11): CRC Press.

[14] McVicar, A. (2003). Workplace stress in nursing: a lite-

rature review. Journal of Advanced Nursing, 44(6), 633-642.

[15] Mearns, K. J., & Reader, T. (2008). Organizational
support and safety outcomes: An un-investigated relation-
ship? Safety Science, 46(3), 388-397.

[16] Miller, P., & Haslam, C. (2009). Why employers spend
money on employee health: Interviews with occupational
health and safety professionals from British Industry. Safety
Science, 47(2), 163-169.

[17] Oxenburgh, M., & Marlow, P. (2004, Nov). The Prod-
uctivity Assessment Tool: Computer-based cost benefit
analysis model for the economic assessment of occupational
health and safety interventions in the workplace. Paper pre-
sented at the International Conference on Economic Evalua-
tion of Occupational Health and Safety Interventions at the
Company Level, Washington, DC.

[18] Rao, S. (2007). Safety culture and accident analysis--A
socio-management approach based on organizational safety
social capital. Journal of Hazardous Materials, 142(3), 730-
740.

[19] Reason, J. (1998). Achieving a safe culture: Theory and
practice. Work & Stress, 12(3), 293-306.

[20] Reiman, T., & Oedewald, P. (2007). Assessment of
complex sociotechnical systems - Theoretical issues con-
cerning the use of organizational culture and organizational
core task concepts. Safety Science, 45(7), 745-768.

[21] Rogers, B. (1997). Health hazards in nursing and health
care: An overview. American Journal of Infection Control,
25(3), 248-261.

[22] Shannon, H. S., et al. (1999, Jun 13-15). Creating safer
and healthier workplaces: Role of organizational factors and
job characteristics. Paper presented at the Conference on
Functional, Economic, and Social Outcomes of Occupation-
al Injuries and Illnesses, Denver, Colorado.

[23] Smith, D. R., et al. (2004). Musculoskeletal disorders
among professional nurses in mainland China. Journal of
Professional Nursing, 20(6), 390-395.

1919

[24] Standards. (2001). AS/NZS 4804:2001 Occupational
health and safety management systems - General guidelines
on principles, systems and supporting techniques. (2nd ed.).
Sydney: Standards Australia International Ltd.

[25] Stone, P. W., et al. (2007). Organizational Climate and
Occupational Health Outcomes in Hospital Nurses. Journal
of Occupational and Environmental Medicine [J. Occup.
Environ. Med.]. Vol., 49(1), 50-58.

[26] Taylor, B. J. (2006). Risk management paradigms in
health and social services for professional decision making
on the long-term care of older people. British Journal of So-
cial Work, 36(8), 1411-1429.

[27] Teasley, S. L., et al. (2007). Improving work environ-
ment perceptions for nurses employed in a rural setting.
Journal of Rural Health, 23(2), 179-182.

[28] Torp, S., & Grogaard, J. B. (2009). The influence of in-
dividual and contextual work factors on workers' com-
pliance with health and safety routines. Applied Ergonomics,
40(2), 185-193.

[29] Tucker, A. L., et al. (2008). Front-line staff perspectives
on opportunities for improving the safety and efficiency of
hospital work systems. Health Services Research, 43(5),
1807-1829.

[30] Tumulty, G., et al. (1994). The Impact of Perceived
Work Environment on Job Satisfaction of Hospital Staff
Nurses. Applied Nursing Research, 7(2), 84-90.

[31] Vredenburgh, A. G. (2002). Organizational safety:
Which management practices are most effective in reducing
employee injury rates? Journal of Safety Research, 33(2),
259-276.

[32] Zink, K. J., et al. (2008). Comprehensive change man-
agement concepts - Development of a participatory ap-
proach. Applied Ergonomics, 39(4), 527-538.



