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Abstract
Background: It is critical to understand but difficult to study nursing behavior in response to safety
interventions.
Methods: A common nursing scenario, evidence based on appropriate nursing actions in response to
patient safety risks, and a corresponding measure of nursing behavior, the Safety Action Performance
Scale, were developed. These tools were content validated and tested for feasibility.
Results: The scenario was low-cost, realistic, and successfully used in a mixed-method pilot study. The
Safety Action Performance Scale was easy to use and revise for greater interrater reliability.
Conclusion: Simulation provides a feasible means for testing safety interventions to improve safety-
oriented behavior and subsequent patient outcomes.
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Compromised patient safety is a cause for concern in
every health care setting. An estimated 200,000 avoidable
deaths due to preventable harm occur yearly in U.S. hospitals
(Austin&Derk, 2016).Worldwide, an estimated 42.7million
in-hospital adverse events occur annually (Jha et al., 2013).
Nurses are critical to patient safety; they are the largest group
of bedside health care providers and best positioned for

surveillance and to integrate multidisciplinary care
(Hughes & Clancy, 2009; Mitchell, 2008; Page, 2004).

It is critical to understand the safety-oriented behavior of
nurses, defined as actions taken in response to safety risks.
However, it is difficult to investigate how nurses impact
patient safety and what influences that process, given that
much of their work is cognitive (Potter et al., 2005) and the
necessary methods for observing their work in situ can be
intrusive at best, distracting at worst. As a result, previous
work examining nursing impact on patient safety has been
mainly retrospective, using interviews, surveys, and adminis-
trative data (e.g., Aiken et al., 2011; Ausserhofer et al., 2013;
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Duffield et al., 2011; Groves, Finfgeld-Connett, &Wakefield,
2014). While valuable, qualitative and cross-sectional de-
signs do not allow testing of theoretical relationships and in-
terventions through manipulation of factors.

The purpose of this project was to address the difficulties in
studying nursing safety-
oriented behavior by devel-
oping and feasibility-testing a
simulation that could be used
to examine the impact of pa-
tient safety interventions in
experimental research. The
simulation laboratory setting
is ideal for studying nursing
behavior because it allows
manipulation of factors
without endangering patients,
as well as both real-time and
digitally recorded observation
of behavior in easily repli-
cated scenarios (Adamson &
Prion, 2012; Gore, Hunt, &
Raines, 2008; Naik & Brien,
2013). This article reports on
the development of this simu-
lation as well as the results of
feasibility testing during a
larger research study. Specific
assessments of feasibility
included resources used, lo-
gistic challenges, missing
data, scenario realism, and
measurement validity.

Material and Methods

Scenario and Tool Development

Several tools were developed to create a realistic patient
care situation and observe and measure participant behavior
within the simulation (see Table 1). The simulation tools
were based on well-established approaches to designing
simulation in nursing education but adapted to the needs
of a research study with professional nurses as participants.
These tools were tested for feasibility in a mixed method
study (as described later in the ‘‘Feasibility Testing Proced-
ures’’ section).

A commonly encountered clinical scenario of deep vein
thrombosis status-post femur fracture was selected as the
basis for the simulation. In this scenario, the nurse
participant was to receive nursing shift-to-shift handoff
and then perform the first visit and patient assessment of the
shift. Clinical experts from the local university hospital
assisted in creation of a background story and clinical

details appropriate to the population and local care
standards. Once the clinical basis for the scenario was
selected, it was necessary to determine what harms might
occur as a result of risks or potential risks encountered in
this scenario and what actions the nurses would be expected
to take in response.

A number of sources were consulted to determine
common safety concerns and priorities in the acute-care
setting (e.g., The Joint Commission, Agency for Healthcare
Research and Quality, and the National Quality Forum) as
well as safety concerns and priorities specific to the clinical
scenario (e.g., Centers for Disease Control recommenda-
tions, Cochrane Reviews, and targeted literature searches).
Although it was not difficult to find evidence for potential
clinical risks and subsequent harms, it was more difficult to
identify actions that could be taken by nurses at the
bedside. Many of the interventions uncovered in the
literature were related to system changes or provider orders.
Thus, two fundamental nursing textbooks, one of which
was used at the local university undergraduate nursing
program, were consulted as well (Burton & Ludwig, 2014;
Craven, Hirnle, & Jensen, 2013). These findings were
grouped into a literature table under the major headings
of injury (e.g., fall), infection (e.g., catheter-acquired uri-
nary tract infection), adverse drug event (e.g., medication
error), and other complications/errors (e.g., wrong patient
error). This table was then narrowed down to risk-harm-
intervention combinations that were both applicable to
the scenario and could be observed in simulation. Examples
of the simulated risks, potential harms, and expected
nursing safety actions selected for the simulation can be
seen in Table 2. The chosen clinical scenario was then

Table 1 Simulation Tools to Test Impact of Interventions on
Nursing Safety-Oriented Behavior

Components Tools

Audio/video-recorded nurse
shift-to-shift handoff

Initiates scenario; multiple
versions can be created to
test patient
safety interventions or
moderators

Standardized detailed
scenario for a high-fidelity
simulated
patient encounter

Room setup photographs and
checklist

High-fidelity manikin,
equipment, and supplies

Clinical case information
(e.g., patient history and
status)

Expected participant actions
and responses

Handoff report sheet
Safety Action Performance
Scale

Quantitative measurement of
the dependent variable of
nursing
safety-oriented behavior

Key Points
� A set of simulation
tools and procedures
were developed to
enable testing the
impact of patient
safety interventions on
nursing behavior with-
out endangering pa-
tients or disrupting
care delivery.

� The resulting high-
fidelity simulation was
tested for feasibility,
including resources
used, logistic chal-
lenges, missing data,
scenario realism, and
measurement validity.

� The simulation was
successfully used in a
mixed-method pilot
study for minimal cost
andwas viewed by par-
ticipants as realistic.
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