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ABSTRACT
Introduction: Simulation-based education (SBE) is
now commonly used across health professional
disciplines to teach a range of skills. The evidence base
supporting the effectiveness of this approach for
improving patient health outcomes is relatively narrow,
focused mainly on the development of procedural
skills. However, there are other simulation approaches
used to support non-procedure specific skills that are
in need of further investigation. This cluster, cross-over
randomised controlled trial with a concurrent economic
evaluation (cost per fall prevented) trial will evaluate
the effectiveness, cost-effectiveness and student
experience of health professional students undertaking
simulation training for the prevention of falls among
hospitalised inpatients. This research will target the
students within the established undergraduate student
placements of Monash University medicine, nursing
and allied health across Peninsula Health acute and
subacute inpatient wards.
Methods and analysis: The intervention will train
the students in how to provide the Safe Recovery
program, the only single intervention approach
demonstrated to reduce falls in hospitals. This will
involve redevelopment of the Safe Recovery program
into a one-to-many participant SBE program, so that
groups of students learn the communication skills and
falls prevention knowledge necessary for delivery of the
program. The primary outcome of this research will be
patient falls across participating inpatient wards, with
secondary outcomes including student satisfaction with
the SBE and knowledge gain, ward-level practice
change and cost of acute/rehabilitation care for each
patient measured using clinical costing data.
Ethics and dissemination: The Human Research
Ethics Committees of Peninsula Health (LRR/15/PH/11)
and Monash University (CF15/3523-2015001384) have
approved this research. The participant information and

consent forms provide information on privacy, storage
of results and dissemination. Registration of this trial has
been completed with the Australian and New Zealand
Clinical Trials Registry: ACTRN12615000817549. This
study protocol has been prepared according to the
Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) checklist.
Trial registration number: ACTRN12615000817549;
Pre-results.

INTRODUCTION
Falls are among the most common and costly
threat to patient safety in healthcare institu-
tions. Rates as high as 20 falls per 1000
patient-days have been documented across a
range of patient diagnosis groups, with
higher proportions among those with cogni-
tive impairment.1–5 Approximately 30% of
in-hospital falls result in physical injury, while
fractures are a consequence in ∼2%.1 5

Fall-related fractures among hospital inpati-
ents result in higher rates of mortality,
increased length of stay in hospital and
poorer rehabilitation outcomes than equiva-
lent injury among community dwellers.6

Multicentre studies from Australia have esti-
mated the additional costs of those who fall in
hospital to be between $A7821 (when consid-
ering acute wards only)7 and $A24 927 (when
considering acute and subacute/rehabilita-
tion wards) more than those who do not fall.8

There are a number of falls prevention
techniques employed widely across health-
care settings, each with little or no evidence
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to support their use. One exception is providing
one-to-one falls prevention education to patients, which
has been repeatedly demonstrated to reduce patient
falls when provided in isolation or as a part of broader,
multifactorial intervention programmes.1 5 9 10 A limita-
tion with this approach is that it is likely to have ques-
tionable cost-effectiveness in settings where there is
rapid turnover of patients, and there is a need to iden-
tify optimal models for cost-effective delivery of this
intervention.5 All previous trials of this approach have
used paid staff in addition to those already present on
the ward to deliver their programmes. None have yet
investigated whether existing ward staff, volunteers or
students could deliver them effectively.
Simulation-based education (SBE) is increasingly used

as a means of teaching a range of clinical skills to health
professionals and students. There are a variety of simula-
tion modalities commonly employed in healthcare envir-
onments, including simple procedural training models,
manikins and simulated patients (SPs).11 Patient out-
comes have been improved by SBE in technical
procedure-based tasks such as catheter insertion and
airway management.12 SPs are well individuals trained to
portray patients and offer feedback to health profes-
sionals or students on their performance.12 13 SPs play a
key role in raising the profile of patient perspectives,
and they are characterised by their ability to demon-
strate a range of emotional and mental states adding
realism and facilitating participant engagement.14 15

SBE can be relatively expensive with manikins, tutors
and environment set-up costs exceeding $100 000.
The real cost of SBE is often infrequently reported
within studies of effectiveness.16 There is a range of
non-procedure-based skills learned through SBE such as
interpersonal communication techniques that do not
have a strong evidence base in improving the quality
and safety of healthcare. Although SPs may not be as
costly as manikin-based options, the relative cost of
developing and delivering SP-based programmes needs
to be investigated in order to justify these costs through
improved patient outcomes.
There are two aims of this study: first, to test the effect-

iveness of an SP-based programme to train health profes-
sional students to prevent falls among hospital inpatients

and second, to undertake a health economic analysis
of this training programme as a falls prevention in-
tervention. This research is important because it will
provide evidence of the efficacy of teaching communica-
tion skills and a falls prevention strategy to health profes-
sional students. It will determine whether unpaid
students can effectively provide this type of education
programme to inpatients with the purpose of preventing
falls.

METHODS AND ANALYSIS
Study protocol
This study protocol was finalised on 25 May 2015. The
revision chronology is displayed in table 1 and on the
Australian and New Zealand Clinical Trials Registry
website.

Study design
This is a cluster, cross-over randomised controlled trial
with a concurrent economic evaluation (cost per fall
prevented). The trial will involve random allocation of
eight health service streams within wards at Peninsula
Health, Victoria, Australia, to either a ‘simulation
education/intervention’ condition or a ‘no education/
control’ condition. There will be a 4-month data collec-
tion period in July–December of 2015, a washout period
over the December–March period of the first/second
year of the project, and another 4-month data collection
period from April to July 2016 in the second year of the
project. The second data collection period will reverse
the intervention/control allocation status of each stream
so that each stream will have one 4-month control
period and one 4-month intervention period (figure 1).
Use of the cluster, cross-over randomised controlled

trial design minimises the risk of ward-to-ward variability
in patient case mix and falls reporting cultures17 from
influencing results. Targeting of health professional stu-
dents rather than staff was deemed necessary to enable
the intervention to be washed out from the study wards.
Timing the study washout period to coincide with the
end of the academic year in Australia, and the com-
mencement of the following academic year, also maxi-
mises washout of the intervention from the student

Table 1 Protocol revision chronology

Version Date Action

1.0 4 May 2015 Original protocol

1.1 13 May 2015 Amendment 1: Clarifications of outcome measures, data retrieval methods from wards, sample size

calculation and qualitative data analysis

1.2 18 May 2015 Amendment 2: Inclusion of background information of the patient modules and their relationship to

the healthcare setting, added information on current hospital fall rates within sample size

calculation

1.3 25 May 2015 Amendment 3: Clarification of secondary outcome measures collected at presimulation,

postsimulation, postplacement for students on intervention wards and postplacement only for

students on control wards
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health professional participant group. Restricting the
data collection period to 4 months in each year meant
that students exposed to the intervention could avoid
being placed in streams/wards that are in the control
group at that time while still be exposed to the range of
clinical experiences necessary for their education within
that year.

Participants and setting
All Monash University students studying nursing, medi-
cine, physiotherapy, occupational therapy, social work
and dietetics, which have been allocated a clinical place-
ment on the intervention/control wards at Peninsula
Health over the course of the first 2 years of the project,
will be recruited as part of this research. Peninsula
Health has provided ∼800 medical, nursing and allied
health student placements over the past year. All stu-
dents allocated to an intervention ward will be trained
in the Safe Recovery program as a part of their clinical
education experience, unless their placement crosses
over into a control ward. The Safe Recovery program
seeks to enhance patient knowledge and understanding
of the problem of falls, build the therapeutic alliance
between patients and their healthcare professionals and
enhance patients’ ability to manage their emotions

which might lead to risk-taking behaviours. Making
patients the central decision-maker in developing strat-
egies to improve their safety is designed to empower
them and actively engage them in falls prevention
efforts. Approximately 400 students will be eligible and
trained to participate in the educational evaluation com-
ponent of the study. The treatment streams represent
areas of care that may result in patients being admitted
to one or more physical wards across Peninsula Health,
and will include:
1. Gastrointestinal/General Medicine
2. Neurological/General Medicine
3. Oncology/Endocrinology
4. Orthopaedics/Plastics
5. Cardiology
6. Respiratory/Renal
7. Rehabilitation A
8. Rehabilitation B
Streams and wards that have low fall rates such as

maternity and intensive care, or focus on specific patient
populations unlikely to benefit from the Safe Recovery
program such as paediatrics and mental health, are
excluded on the basis of (i) length of stay too short for
face-to-face falls prevention intervention to be economic-
ally efficient8 and (ii) the Safe Recovery program not
amenable to maternity, mental health and paediatric
populations.
There will be multiple participant groups in this

research who will be subject to different methods of
evaluation. It is an unusual characteristic in simulation
research that the group to whom the intervention is
applied (health professional students) is different from
the group from which the primary outcome is measured
(patients treated within participating streams).

Participant group 1: Patients treated within participating
streams
This is the group from which the primary outcome will
be measured. Routinely collected administrative data
(eg, length of stay, clinical costing) for outcome mea-
sures relevant to this project for patients who receive
treatment within participating study streams. As with pre-
vious investigations of falls prevention interventions that
have been randomised at the ward level, these patients
will not be directly recruited into this trial,9 18 rather a
research assistant (RA) will collect this information daily
via interviews with nursing unit managers, patient files
or electronic incident management systems.

Participant group 2: Health professional students on clinical
placement at intervention streams
This is the group to whom the intervention will be pro-
vided. Participating professional disciplines will include
medical, nursing, physiotherapy, occupational therapy,
dietetics and social work students who are the vast
majority of health professional student placements at
Peninsula Health. Students will be identified and con-
tacted through the student coordinators who hold the

Figure 1 Randomisation of health streams.
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placement lists and can engineer changes to placement
locations within Peninsula Health. This will allow the
research team to ensure that students exposed to the
intervention do not contaminate control streams. Each
student on placement during the intervention and
control periods within each stream will be invited to par-
ticipate in the student-specific data collection aspects of
this project.

Intervention
The SBE program for this trial is developed as a 4-hour
workshop to be undertaken within the first week of each
student’s clinical placement. The workshop will be pro-
vided in addition to usual practice educational seminars
and events that take place at Peninsula Health and on
its individual wards. This workshop will aim to teach
theory and evidence of a falls prevention education pro-
gramme to a multiprofessional audience while allowing
students to develop patient-centred communication and
interpersonal skills.
The workshop will use the Safe Recovery patient edu-

cation program as the basis of its material. This program
is one of the most widely investigated one-to-one patient
education programmes for the prevention of falls in hos-
pitals.1 5 8 The Safe Recovery program is based on the
Health Belief Model of behaviour change that has been
adapted over various iterations to incorporate multi-
media delivery of materials. It focuses on improving
interpersonal communication between patients and
staff, and makes the patient the central decision-maker
in falls prevention actions they participate in. In this
study, patient education on falls and falls prevention will
be individually provided in face-to-face consultations
with base information provided via a workbook or video
to patients who have no or mild cognition issues. This
base information covers the topics of (i) the problem of
falls, (ii) how, where, when and why falls occur and (iii)
the three simple steps to stopping falls. These materials
ask patients to engage in a ‘premortem’ where they
imagine that they were to fall while in hospital, then
consider how, when, where and why they think it would
most likely happen. Patients then reflect on whether
they think this premortem corresponds to the data pre-
sented to the patient in the video where data relating to
how, when, where and why falls occur were presented.
The conversation between Safe Recovery program pro-
vider and patient will enable the patient to identify
their personal risk-taking behaviours in hospital that
may lead to a fall. The patient will be supported to set
goals on how to reduce their own risk. Strategies will be
employed to enhance patient motivation to adhere to
these goals such as assisting patients to align goal beha-
viours with broader personal goals. For example, the
patient’s broader personal goal may be to return home
to care for their pet. The Safe Recovery program pro-
vider would therefore discuss with the patient how not
walking to the toilet without assistance will help them to

not fall over and hurt themselves, allowing them to
return home to see their pet sooner. Safe Recovery
program providers then revisit the patient within 3 days
of goal setting to review and reset goals if needed and to
promote patient accountability to goal achievement.
This program has been shown to reduce falls and fall-

related injuries by over 40% in a state-wide roll-out
stepped wedge trial in subacute/rehabilitation hospital
settings in Western Australia.9 An earlier randomised
trial of this program reported a reduction of falls among
cognitively intact patients in acute and rehabilitation
units.1 Prior to this, a formative version was used as part
of a broader, multifactorial prevention programme in
the first hospital-based falls prevention trial to demon-
strate that falls could be prevented in this setting.1

The training workshops will be implemented by two
facilitators with backgrounds in education, nursing and
allied health. The Safe Recovery program has not been
modified in any way for the students. Students will be
provided with specific content related to falls, such as
how, when and why falls occur, and current research on
falls prevention. A series of prerecorded videos of a clin-
ician implementing the program with an SP will be
shown to demonstrate the three stages of the Safe
Recovery program. Students will then participate in
three ‘live’ simulations with an SP in a dedicated simu-
lated ward environment, while the remaining students
observe. The simulations will enable familiarly with the
steps of the program for a patient who is ‘cognitively
intact’ and then provide an opportunity to explore alter-
native communication strategies when implementing the
program for a patient who displays mild delirium. In
addition to the simulations, interactive discussions and
practical skills role play will provide each student with
the opportunity to implement the program with a
student peer, and receive feedback from peers and
facilitators. A maximum of 15 students will attend each
workshop and where possible there will be a mix of
professions. This is to ensure that there is inclusivity
and in-depth discussion throughout the workshop.
Students will be provided with a take-home program
guide, a lanyard with prompts of the program steps,
patient goal sheets and alert ‘stickers’ for recording
in the patient notes when the program has been
implemented.
Once the students are on the intervention wards, they

will select appropriate patients for the Safe Recovery
program based on the education they have received. If
necessary, student supervisors will allocate a time each
day to encourage students to regularly offer the program
to inpatients. Once the program has been provided, the
student will put an alert sticker within patient’s health
record, as well as on the Falls Risk Assessment Tool
(FRAT). Regular follow-ups will occur as required to
review patient goals. Students will also be regularly
prompted by supervisors to undertake the intervention
with suitable patients.
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Control
Health professional students placed in streams/wards
that are allocated to the control condition will be
exposed to usual practice educational opportunities at
Peninsula Health. These may include screening for falls
risk, attendance at a staff in service or implementation
or ward-based falls prevention strategies involving the
use of low-low beds or alarms.

Outcome measures
Primary outcomes
There are three primary outcomes conventionally
employed for hospital-based falls prevention trials:1 9 19 5

1. Rate of falls per 1000 occupied bed days;
2. Proportion of patients who experience one or more

falls;
3. Rate of falls resulting in serious injury20 or death per

1000 occupied bed days.
Data on patient falls will be collected daily by the RA

using computerised hospital incident reporting systems,
hand searching of medical records and daily interviews
with nurse unit managers. It has previously been docu-
mented that falls can be under-reported in hospital inci-
dent reporting systems by 25–50%, necessitating the use
of multiple data collection strategies.21 22 23 A trained
RA blinded as to whether the fall occurred during the
intervention or control phase of the trial will subse-
quently apply the WHO definition of a fall24 in classify-
ing all reported falls. This is necessary as some hospital
staff report ‘near misses’ as falls on their incident report-
ing systems even though they do not meet the WHO def-
inition of a fall. Data will be collected for two 16-week
periods and the outcomes of all falls documented for
12 months post trial.

Secondary outcome measures
‘Change in practice’ will be measured using the
end-of-placement survey where students will be asked to
report the number of occasions that they provided three
different elements of the Safe Recovery program.
1. Explained to a patient the nature of falls in hospital

(when, where and why they occur).
2. Assessed a patient’s self-perceived risk of falling while

in hospital.
3. Assisted a patient to set their own goals to reduce

their risk of falling while in hospital.
Data on barriers and enablers to students providing

elements of the Safe Recovery program while on clinical
placement will be collected via end-of-placement and
end-of-study group interviews conducted with students.
End-of-study group and key informant interviews with
other health professionals will also be conducted to
determine if usual care staff observed a difference in
behaviour by students when their stream was in an inter-
vention period compared with a control period.
‘Change in knowledge, skills and attitudes’ will be mea-

sured using self-report surveys which will ask students
about their knowledge of when/where falls most

commonly occur, as well as their knowledge of the evi-
dence supporting some of the most commonly employed
falls prevention strategies. They will also be asked if they
believe these strategies should be used. The strategies are:
bed/chair alarms (two trials showing no benefit),25 26 bed
rails (no trials), patient sitters (no trials), face-to-face
patient falls prevention education (three trials showing
benefit),1 9 5 giving patients falls prevention educational
material but not having face-to-face education (one trial
showing no benefit)1 and low-low beds (one trial showing
no benefit).18 Finally, student participants will also be
asked how confident they are to perform the three activ-
ities above using a 0–10 rating scale. Students will answer
these questions at three time periods: before the training
session, immediately after the training session and after
their clinical placement.
At this time, students will be asked to register their

interest in attending an end-of-placement group inter-
view. Twelve students will be interviewed, and data col-
lected on their attitudes to falls and their prevention in
hospital, and their perception of the adequacy of their
knowledge and skills to help prevent falls.
‘Learner reaction to the experience’ will be measured

using the immediate postintervention student survey
and end-of-placement group interviews with students.
Participants will be asked to rate to what extent each
learning objective was met and how much each simu-
lated learning environment technique employed con-
tributed to understanding the learning objectives.
Open-ended questions will be used to identify the
strengths and weaknesses of the intervention workshop
and simulation techniques employed.
Additional secondary outcomes will focus on patient

flow (length of stay), discharge destination (discharge to
previous residence, newly admitted to residential aged
care, other), readmission to hospital (within 12 months
of index admission), cost of services received (from
internal hospital costing data) and the labour and
capital costs of providing the intervention.
A summary of the outcome measures and time points

of data collection is displayed in table 2.

Procedure
The participating healthcare streams will be matched
into pairs on the basis of the number of students within
the stream. One stream within each pair will then be
randomly allocated to the group that receives the simu-
lated training in year 1, while the remaining member of
the pair will receive the simulated training in year
2. The primary investigator will send paired mock codes
linked to each stream to a separate investigator who will
use a computerised random number generator to allo-
cate the mock codes to each group. These allocations
will then be sent back to the primary investigator so that
the allocations to streams can be revealed. The Safe
Recovery program will be redeveloped for the current
research, to be suitable for delivery in an interprofes-
sional one-to-many SBE program. It will use the
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techniques of standardised scenarios with an SP (actor)
who is (i) cognitively intact and (ii) mildly cognitively
impaired. Training sessions will see students undertake
guided reflection, role modelling by an expert in the
administration of the Safe Recovery program, facilitated
discussions and video lectures. It will be packaged as a
half-day workshop that can be delivered by one or two
facilitators, for up to 15 students with one SP.

Data analysis
Patients exposed to streams/wards from the intervention
and control conditions will have their data censored
from the point they left their original condition. The
rate of falls will be compared between intervention and
control periods using multilevel, mixed-effects general-
ised linear models treating patient and health service
stream as a random effect, and the intervention as a
fixed effect. Fall rates within each health service area
will be seasonally adjusted using data from the previous
2 years. Fall and injury rates will be examined using a

negative binomial distribution, while the proportion of
patients who become fallers will be examined using a
Bernoulli distribution. An alternate analysis strategy will
be employed if there are computational problems with
this approach (such as starting values not being feasible)
which cannot be resolved using proscribed strategies
(Stata Statistical Software: Release 13 [program].
College Station, TX: StataCorp LP, 2013). In this circum-
stance, negative binomial regression with clustering of
data by stream will be used to examine falls and injuri-
ous falls rate data, while logistic regression with cluster-
ing of data by stream will be used to examine the
proportion of patients who become fallers. Adjustment
for historical data will still be used.
We will follow current recommendations for analysis of

cross-over trials that contain washout and not statistically
test for cross-over effects.27 Sensitivity analyses will be
conducted excluding patients who presented to hospital
during the data collection period and appeared on
intervention and control wards.

Table 2 Primary and secondary outcomes with corresponding time points

Group Outcome Method of data collection Time point

Hospital

inpatients

Rate of falls per 1000 occupied bed

days

Generated report from the local Victorian

health incident management system for

intervention wards in addition to

information collected during weekday

attendance at nursing handover

End of each 16-week period

of falls data collection

across participating wards

Proportion of patients who experience

one or more falls

Generated report from the local Victorian

health incident management system for

intervention wards in addition to

information collected during weekday

attendance at nursing handover

End of each 16-week period

of falls data collection

across participating wards

Rate of falls resulting in serious injury

or death (serious injury defined as

major injury requiring surgery,

casting, further examination, eg, for a

neurological injury)

Generated report from the local Victorian

health incident management system for

intervention wards in addition to

information collected during weekday

attendance at nursing handover

End of each 16-week period

of falls data collection

across participating wards

Cost of acute/rehabilitation care Clinical costing data for all patients on

intervention and non-intervention wards

End of each 16-week period

of falls data collection

across participating wards

Length of stay of every patient on the

intervention and non-intervention

wards

Data extraction from hospital records End of each 16-week period

of falls data collection

across participating wards

Students Knowledge gain of undergraduate

students who have undertaken the

falls prevention simulation training

Custom-developed survey tool Post simulation training

Self-rated student confidence to

engage in falls prevention activities

and discussions with patients

Custom-developed survey tool Data will be collected at two

time points, post simulation

training and post student

placement

Self-reported frequency of falls

prevention engagements between

student and patient

Custom-developed survey tool Post student placement

Learner experience of simulation

training and the experience of

undertaking falls prevention activities

on intervention wards

Semistructured student interviews Post student placement
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Secondary outcomes will be compared between inter-
vention and control periods using a similar approach.
Quantitative student knowledge, skills and attitude out-
comes will be compared between groups, and within the
intervention group using pairwise contrasts between pre-
intervention, immediately postintervention and
end-of-placement assessments.
Qualitative data will be analysed thematically.28 The

relationship between the interviewer/s and interviewee/
s will be noted and documented at the time of the inter-
view, and considered during analysis. Researcher reflex-
ivity will be documented, and strategies to achieve
trustworthiness of data will be implemented by means of
a member checking and ensuring an audit trail is trace-
able at all stages of the study.29

The economic evaluation will calculate the incremen-
tal cost per fall prevented from using the falls preven-
tion SBE program (simulation learning package). Costs
to be included will be the labour and capital costs of
providing the program to students and patients, and
costs of healthcare provision (clinical costing data).
Decision tree analytic modelling will be used to conduct
a net benefit analysis based on previously developed esti-
mates of the cost of falls in hospitals.8 Subgroup sensitiv-
ity analyses will be conducted for acute and subacute
wards. Sensitivity analyses will also be conducted that
ascribe an opportunity cost to student time spent provid-
ing the Safe Recovery program to patients. This is a con-
tentious issue as it can be argued that providing the Safe
Recovery program to patients will provide students with
learning opportunities that is a valuable use of their clin-
ical education time. They will have opportunity to
understand patient frustrations experienced during their
stay that lead to risk-taking behaviour30 and learn how to
actively manage them through participation in this
program.
Conventional power analysis formulae have not previ-

ously been developed for this multilevel, cross-over
design. We have therefore used a conservative cluster trial
power analysis approach that considers only cluster
(stream)-level data.31 Individual-level falls data are nor-
mally considered to be count data analysed using a nega-
tive binomial distribution. However, these data take on
Gaussian-like properties when merged across patients
within streams over monthly periods. Treating stream-level
outcomes as continuous and using a stream-level
approach allow us to estimate sample size requirements
for our study. We have calculated the sample size require-
ments for a conventional randomised trial that has a base-
line fall rate of 7.2 falls per month per stream, an SD
between streams of 6.7, an SD within streams of 3, a cor-
relation of r=0.7 for monthly falls measurements within a
stream and 4 monthly follow-up measures per stream.
This identified that 42 clusters per group (84 clusters in
total) were required when using an analysis of covariance
(ANCOVA)-style analysis approach adjusting for pretrial
data. We then applied the cross-over design efficiency
(DE) conversion factor of 12 to find that 8 clusters in

total were required for equivalent power in a cross-over
design (acknowledging that the total number of monthly
trial measurements per cluster needs to be doubled from
4 to 8 per stream). The DE conversion factor32 calcula-
tion formula used was DE=(between-stream variance
+within-stream variance)/(0.5×within-stream variance),
where between-stream variance=44.89 and within-stream
variance=9 falls per month based on the previous 2-year
local data.
The author group forms the data monitoring commit-

tee will meet on a monthly basis throughout the inter-
vention phases during the trial. A representative from
the funding body, Peninsula Health management, staff,
student and community representative will form the trial
steering committee who will meet monthly during the
intervention stages to ensure consistent communication
and adherence to trial procedures.

Adverse events
Adverse events related to students and falls will be mea-
sured and recorded through the study. It is not antici-
pated that this research design is likely to result in
adverse events related to students undertaking the Safe
Recovery program. Standard student supervision proce-
dures will be followed at all times as per current
Peninsula Health Operational Practice Guidelines. An
adverse event will be recorded where a student is directly
involved in a patient fall on an intervention or control
ward. The current standard practice for any adverse
event occurring with a student is for the senior staff
member to be immediately notified. As there will be
daily communication with senior staff where students are
placed, this will be recorded and reported to the
Human Research Ethics Committee. There will also be
adverse event data collected if a staff member is directly
involved or related to a fall on ward.

Funding
Funding for this trial has been received from a
‘Simulation Patient Safety Research’ project funding
grant from the Department of Health and Human
Services, Victoria, Australia (ID3108). The Department
of Health and Human Services, Victoria, Australia,
approved the final protocol, and no restrictions have
been placed on dissemination of findings.

Ethics and dissemination
The Human Research Ethics Committees of Peninsula
Health (LRR/15/PH/11) and Monash University (CF15/
3523-2015001384) have approved this research. The partici-
pant information and consent forms can be found in the
online supplementary files 1–3. These give information on
privacy, storage of results and dissemination. Registration of
this trial has been completed with the Australian and New
Zealand Clinical Trials Registry: ACTRN12615000817549.
This study protocol has been prepared according to the
Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) checklist.33
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DISCUSSION
It is anticipated that this study will generate knowledge
of importance to the following fields:
SBE: This project would be the first to examine the

effectiveness of an interdisciplinary, SBE program for
non-procedural skills on a patient safety outcome that is
delivered across multiple streams of a health service. It
will also contain the first economic evaluation in this
field based on trial data.
Falls prevention in hospitals: A critical gap in this field is

identification of an approach that can be used to reduce
falls across a health service in a cost-effective manner.
Although previous work has demonstrated that the Safe
Recovery program can be used to reduce falls in acute
and subacute settings, previously employed models have
not been cost-effective in wards with rapid turnover of
patients. The proposed model for delivering the Safe
Recovery program via health professional students offers
potential to be a lower cost approach that may be an
optimally cost-effective model.
Translation of research findings into practice: An outcome

of this project will be the development of an SBE
program to integrate the latest and most successful falls
prevention approaches into clinical practice. Such a
model will likely be readily transferable to other health
service simulated learning environments and permit
excellent reach into undergraduate health professional
curricula across multiple disciplines.
It is also acknowledged that there are limitations

within this health services research. While students will
be provided with time and support to undertake the
intervention, intervention fidelity is difficult to measure.
Mitigation measures including student supervisors allo-
cating time each day for students to perform the Safe
Recovery program, and inviting student supervisors to
observe a training session to better support their stu-
dents will be used to engage all relevant parties to
enhance student opportunity to deliver the Safe
Recovery program while still meeting placement goals.
The research team are also aware of the barriers to

interprofessional learning and SBE. While simulation is
becoming less challenging to implement, it still relies on
contextual situations and well-trained actors for role-
playing scenarios. Barriers to interprofessional education
are also acknowledged and the research team are aware
that the roll-out of training across a whole service with
varied undergraduate health placement timetables will
be logistically challenging. Often the barriers to inter-
professional education have been cited as being multi-
factorial: scheduling, attitude differences between
educators and health professionals and student engage-
ment and perceived value. These factors have the poten-
tial to impact the planned research within Peninsula
Health and all members of the research team are
mindful of these at each stage. To minimise the impact
of these factors, tutors from all health professionals will
be engaged and student supervisors will have access to
educational materials and ongoing support from the

research team. There is also an established partnership
between the healthcare service and education provider,
and this project will be embedded within current orien-
tation and education packages during placement.
There is the potential for researchers to adopt this

trial design and SP-based education as an intervention
to measure a broader range of patient outcomes. This is
particularly of interest for non-procedural tasks related
to patient safety. This trial design is an innovative way to
undertake a large trial while pragmatically working with
students. The ability to conduct the trial with a washout
period over the change-over in academic year minimises
contamination within the design. This design could be
used to help investigate this type of question in many
other areas.

CONCLUSION
This research seeks to investigate if the simulation-based
Safe Recovery program delivered by undergraduate
healthcare students is an effective and cost-effective
method to prevent falls. This has implications for hospi-
tals and education providers.

Author affiliations
1Peninsula Health, Allied Health, Frankston, Victoria, Australia
2Department of Physiotherapy, Monash University, Frankston, Victoria,
Australia
3Allied Health Research Unit, Monash Health, Cheltenham, Victoria, Australia
4Monash Health, Medical Education and Simulation, Clayton, Victoria,
Australia
5Monash University, School of Rural Health, HealthPEER, Clayton, Victoria,
Australia

Twitter Follow Dr Cylie Williams at @cyliepaedspod

Contributors CW, K-AB, SM, DN, DK and TH conceived the study design, and
all authors contributed to the study concept, drafting of the manuscript,
critical revision and gave approval for the manuscript to be submitted.

Funding Department of Health and Human Services, Victoria, Australia,
ID3108.

Competing interests None declared.

Ethics approval Peninsula Health and Monash University.

Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

REFERENCES
1. Haines TP, Hill AM, Hill KD, et al. Patient education to prevent falls

among older hospital inpatients: a randomized controlled trial.
Arch Intern Med 2011;171:516–24.

2. Nyberg L, Gustafson Y. Using the Downton index to predict those
prone to falls in stroke rehabilitation. Stroke 1996;27:1821–4.

3. Healey F, Monro A, Cockram A, et al. Using targeted risk factor
reduction to prevent falls in older in-patients: a randomised
controlled trial. Age Ageing 2004;33:390–5.

4. Stenvall M, Olofsson B, Lundstrom M, et al. A multidisciplinary,
multifactorial intervention program reduces postoperative falls and
injuries after femoral neck fracture. Osteoporos Int 2007;18:167–75.

8 Williams C, et al. BMJ Open 2016;6:e010192. doi:10.1136/bmjopen-2015-010192

Open Access

http://twitter.com/cyliepaedspod
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1001/archinternmed.2010.444
http://dx.doi.org/10.1161/01.STR.27.10.1821
http://dx.doi.org/10.1093/ageing/afh130
http://dx.doi.org/10.1007/s00198-006-0226-7


5. Haines TP, Bennell KL, Osborne RH, et al. Effectiveness of targeted
falls prevention programme in subacute hospital setting: randomised
controlled trial. BMJ 2004;328:676.

6. Murray GR, Cameron ID, Cumming RG. The consequences of falls
in acute and subacute hospitals in Australia that cause proximal
femoral fractures. J Am Geriatr Soc 2007;55:577–82.

7. Morello RT, Barker AL, Watts JJ, et al. The extra resource burden of
in-hospital falls: a cost of fall study. Med J Aust 2015;203:367.

8. Haines TP, Hill A-M, Hill KD, et al. Cost effectiveness of patient
education for the prevention of falls in hospital: economic evaluation
from a randomized controlled trial. BMC Med 2013;11:135.

9. Hill A, McPhail S, Waldron N, et al. Reducing falls in rehabilitation
hospital units using individualised patient and staff education:
a pragmatic stepped-wedge cluster randomised controlled trial.
Lancet 2015;385:2592–9.

10. Ang E, Mordiffi SZ, Wong HB. Evaluating the use of a targeted
multiple intervention strategy in reducing patient falls in an acute
care hospital: a randomized controlled trial. J Adv Nurs
2011;67:1984–92.

11. Nestel D, Groom J, Eikeland-Husebø S, et al. Simulation for learning
and teaching procedural skills: the state of the science. Simul
Healthc 2011;6(Suppl):S10–3.

12. Norman G, Dore K, Grierson L. The minimal relationship between
simulation fidelity and transfer of learning. Med Educ
2012;46:636–47.

13. Nestel D, Bearman M. Introduction to simulated patient
methodology. In: Nestel D, Bearman M, eds. Simulated patient
methodology: theory, evidence and practice. West Sussex: Wiley
Blackwell, 2015

14. Szpak JL, Kameg KM. Simulation decreases nursing student anxiety
prior to communication with mentally ill patients. Clin Simulation
Nurs 2013;9:e13–19.

15. Sleeper JA, Thompson C. The use of hi fidelity simulation to
enhance nursing students’ therapeutic communication skills.
Int J Nurs Educ Scholarsh 2008;5:1–12.

16. Zendejas B, Wang AT, Brydges R, et al. Cost: the missing outcome
in simulation-based medical education research: a systematic
review. Surgery 2013;153:160–76.

17. Haines TP, Massey B, Varghese P, et al. Inconsistency in
classification and reporting of in-hospital falls. J Am Geriatr Soc
2009;57:517–23.

18. Haines TP, Bell RA, Varghese PN. Pragmatic, cluster randomized
trial of a policy to introduce low-low beds to hospital wards for the

prevention of falls and fall injuries. J Am Geriatr Soc
2010;58:435–41.

19. Hauer K, Lamb SE, Jorstad EC, et al. Systematic review of
definitions and methods of measuring falls in randomised controlled
fall prevention trials. Age Ageing 2006;35:5–10.

20. Morse JM. The safety of safety research: the case of patient fall
research. Can J Nurs Res 2006;38:74–88.

21. Hill AM, Hoffmann T, Hill K, et al. Measuring falls events in acute
hospitals—a comparison of three reporting methods to identify
missing data in the hospital reporting system. J Am Geriatr Soc
2011;58:1347–52.

22. Shorr RI, Mion LC, Chandler AM, et al. Improving the capture of fall
events in hospitals: combining a service for evaluating inpatient falls
with an incident report system. J Am Geriatr Soc 2008;56:701–4.

23. Sari AB, Sheldon TA, Cracknell A, et al. Sensitivity of routine system
for reporting patient safety incidents in an NHS hospital:
retrospective patient case note review. BMJ 2007;334:79–81.

24. World Health Organisation. Definition of a fall. http://www.who.int/
violence_injury_prevention/other_injury/falls/en/index.html / (last
accessed Jan 2010).

25. Shorr RI, Chandler AM, Mion LC, et al. Effects of an intervention to
increase bed alarm use to prevent falls in hospitalized patients: a
cluster randomized trial. Ann Intern Med 2012;157:692–9.

26. Sahota O, Drummond A, Kendrick D, et al. REFINE (REducing Falls
in In-patieNt Elderly) using bed and bedside chair pressure sensors
linked to radio-pagers in acute hospital care: a randomised
controlled trial. Age Ageing 2014;43:247–53.

27. Mills EJ, Chan AW, Wu P, et al. Design, analysis, and presentation
of crossover trials. Trials 2009;10:27.

28. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol 2006;3:77–101.

29. Shenton AK. Strategies for ensuring trustworthiness in qualitative
research projects. Educ Info 2004;22:63–75.

30. Haines TP, Lee DCA, O’Connell B, et al. Why do hospitalized older
adults take risks that may lead to falls? Health Expect
2015;18:233–49.

31. Hayes R, Moulton L. Cluster Randomised Trials. Basic Principles of
Analysis. Chapman and Hall, 2009:149–60.

32. Wellek S, Blettner M. On the proper use of the crossover design in
clinical trials: part 18 of a series on evaluation of scientific
publications. Dtsch Arztebl Int 2012;109:276.

33. Chan AW, Tetzlaff JM, Altman DG, et al. SPIRIT 2013: new guidance
for content of clinical trial protocols. Lancet 2013;381:91–2.

Williams C, et al. BMJ Open 2016;6:e010192. doi:10.1136/bmjopen-2015-010192 9

Open Access

http://dx.doi.org/10.1136/bmj.328.7441.676
http://dx.doi.org/10.1111/j.1532-5415.2007.01102.x
http://dx.doi.org/10.1186/1741-7015-11-135
http://dx.doi.org/10.1111/j.1365-2648.2011.05646.x
http://dx.doi.org/10.1097/SIH.0b013e318227ce96
http://dx.doi.org/10.1097/SIH.0b013e318227ce96
http://dx.doi.org/10.1111/j.1365-2923.2012.04243.x
http://dx.doi.org/10.1016/j.ecns.2011.07.003
http://dx.doi.org/10.1016/j.ecns.2011.07.003
http://dx.doi.org/10.2202/1548-923X.1555
http://dx.doi.org/10.1016/j.surg.2012.06.025
http://dx.doi.org/10.1111/j.1532-5415.2008.02142.x
http://dx.doi.org/10.1111/j.1532-5415.2010.02735.x
http://dx.doi.org/10.1093/ageing/afi218
http://dx.doi.org/10.1111/j.1532-5415.2010.02856.x
http://dx.doi.org/10.1111/j.1532-5415.2007.01605.x
http://dx.doi.org/10.1136/bmj.39031.507153.AE
http://www.who.int/violence_injury_prevention/other_injury/falls/en/index.html
http://www.who.int/violence_injury_prevention/other_injury/falls/en/index.html
http://dx.doi.org/10.7326/0003-4819-157-10-201211200-00005
http://dx.doi.org/10.1093/ageing/aft155
http://dx.doi.org/10.1186/1745-6215-10-27
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1111/hex.12026
http://dx.doi.org/10.1016/S0140-6736(12)62160-6

	Establishing the effectiveness, cost-effectiveness and student experience of a Simulation-based education Training program On the Prevention of Falls (STOP-Falls) among hospitalised inpatients: a protocol for a randomised controlled trial
	Abstract
	Introduction
	Methods and analysis
	Study protocol
	Study design
	Participants and setting
	Participant group 1: Patients treated within participating streams
	Participant group 2: Health professional students on clinical placement at intervention streams

	Intervention
	Control
	Outcome measures
	Primary outcomes
	Secondary outcome measures

	Procedure
	Data analysis
	Adverse events
	Funding
	Ethics and dissemination

	Discussion
	Conclusion
	References


