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Available online xxxx Objective: The aim of this study was to conduct a systematic review of the effectiveness of simulation-based ed-

ucation for teaching aggression management skills for health professionals working in acute healthcare settings.

ﬁeg;g;veosrsz:z.n Methods: The study protocol was prepared in accordance with the Preferred Reporting Items for Systematic Reviews
Dangerous behaviour and Meta-Analysis Protocols (PRISMA-P) statement, registered (27/02/2020) and published. We included
Disruptive behaviour randomised controlled trials, non-randomised controlled trials, quasi-experimental studies, and observational stud-
Health personnel ies involving healthcare professionals in acute hospital settings or trainee health professionals who received
Hospitals simulation-based training on managing patient aggression. Comprehensive searches were conducted in PubMed,
Simulation training Ovid MEDLINE, PsycINFO, CINAHL and The Cochrane Library. Two reviewers independently screened all records, ex-
Systematic review tracted data and assessed risk of bias. The primary outcomes included patient outcomes, quality of care, and adverse

effects. Secondary outcomes included workplace resource use, healthcare provider related outcomes, knowledge
(de-escalation techniques), performance, attitudes, and satisfaction. A narrative synthesis of included studies was
performed because substantial variation of interventions and outcome measures precluded meta-analyses.
Results: Twenty-five studies were included with 2790 participants, 2585 (93 %) acute care hospital staff and 205
(7 %) undergraduate university students. Twenty-two studies combined simulation-based education with at
least one other training modality. Three studies were randomised controlled trials, one was a pilot and feasibility
cluster randomised controlled trial, one was a three-group post-test design and twenty were pre-/post-test de-
sign. Twenty-four studies were deemed to be high/critical or serious risk of bias. Four studies collected primary
outcome data, all using different methods and with inconsistent findings. Twenty-one studies assessed perfor-
mance in the test situation, seven studies provided objective ratings of performance and eighteen provided
self-report data. Twenty-three studies reported objective or subjective improvements in secondary outcomes.
Conclusions: Acute healthcare staff who completed simulation-based education on managing clinical aggression
showed statistically significant improvements in knowledge and self-reported confidence. However, there is a
lack of evidence about the magnitude of these improvements and impact on patient outcomes.
Registration: PROSPERO Registration Number CRD42020151002.
Tweetable abstract: Simulation-based education improved acute healthcare clinician knowledge and confi-
dence in managing aggression.
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 Simulation-based education has been used in the acute care setting to
train staff to manage patient deterioration, resuscitation and improve
interpersonal and team communication.

 Simulation-based education may improve acute care clinician confi-
dence and skills in de-escalation and aggression management, yet
quality evidence is lacking.

What this paper adds

« Staff working in acute care settings who completed simulation-based
training on managing aggression showed statistically significant im-
provements in knowledge and self-reported confidence.

« Further evidence is required on the magnitude of these improvements
and the impact on patient outcomes.

1. Background

Aggression demonstrated by patients in hospital has been a long-
standing and costly issue and is of increasing concern (Aljohani et al.,
2021; Ramacciati et al., 2016; Zhang et al., 2017). The healthcare indus-
try has been described as one of the most violent industries in which to
work (D'Ettorre et al.,, 2018; Grossman and Choucair, 2019). The prob-
lem is not unique to adult acute care settings with increasing incidents
of aggression demonstrated by children and young people in hospitals
(Carison et al., 2020; Carubia et al., 2016; Malas et al., 2017; Mitchell
etal, 2022).

Behavioural emergencies caused by young people in paediatric hospi-
tals are sufficiently frequent to require prioritisation as a global child
health hazard (Benton et al., 2021). Children with additional needs, in-
cluding autism, account for nearly half of all incidents in one Australian
tertiary hospital (Mitchell et al., 2022). In addition, presentations to pae-
diatric emergency departments for behavioural crises in Australia have in-
creased since the onset of the COVID-19 pandemic (Carison et al., 2020;
Lovett et al., 2022). The costs and time-burden of managing behavioural
emergencies are high, with one institution calculating 3000 h of direct
staff time each year (Mitchell et al., 2022). Other costs include injuries
to patients, families and staff, and behaviour changes in staff and patients
due to stress, with reduced work attendance and healthcare presenta-
tions, respectively (Stewart and Reeves, 2021; Zhang et al,, 2018).

Individuals admitted to hospital, and their carers, experience in-
creased stress because of their health concerns, the unfamiliar nature of
situations, and medical procedures that can cause pain (Abuatiq, 2015;
Alzahrani, 2021). Even short periods of hospitalisation can have negative
effects for individuals and their carers and families, resulting in reduced
use of health care when needed (Alzahrani, 2021). Individuals with
more complex needs, communication challenges, fewer resources, and a
limited range of coping behaviours can display aggression to communi-
cate fear and frustration. Consequently, they are at increased risk for
prolonged or abandoned investigations or treatments, poorer health out-
comes and psychological trauma from hospital management processes
and use of restraint (Croen et al., 2006; lacono et al., 2014).

Staff in acute care hospitals are often not trained in the prevention
and management of aggression (Chang et al., 2022; Croen et al., 2006;
Hazen et al., 2020; Malas et al., 2017). Mandatory training, such as man-
aging the deteriorating patient, is often focussed on the management of
physical deterioration and key clinical competencies. The same atten-
tion is not devoted to behavioural emergencies. This disparity is con-
cerning given that violence in hospitals is a complex problem which
requires a confident, well-trained workforce and can result in serious
health implications, potential long-term trauma for patients, families
and staff and delayed or repeated episodes of care (Woodman et al.,
2014). In addition, acute care staff who regularly experience aggression
are at high risk for burnout (Converso et al., 2021).

Behavioural emergencies in hospitals often trigger a team response
utilising staff from a range of clinical areas and roles (Mitchell et al.,
2020b). Multidisciplinary training should replicate the clinical experi-
ence and provide repetitive practice of de-escalation without patient
or staff risk (Krull et al., 2019; Vestal et al., 2017). Coupled with this, re-
flective debriefing and feedback on performance are important adjuncts
to promote deeper learning (Krull et al., 2019; Rudolph et al., 2008,
2007; Vestal et al.,, 2017). Simulation-based education brings together
these training opportunities and uses an established evidence base in
medical education to accelerate the speed of learning, amount of infor-
mation retained, and capability for deliberate practice (Bilotta et al.,
2013). Group training with simulation provides experiential learning,
allows participants to practice clinical skills in a risk-free environment
and improves their situation awareness, leadership (Lewis et al.,
2012), communication (Johnson et al., 2017) and teamwork skills
(Siassakos et al., 2011). Simulation-based education, which utilises de-
liberate practice and reflection on performance, is thought to be more
effective than traditional teaching formats in medical education
(McGaghie et al., 2011).

Simulation-based education has potential to be a very effective
training modality for teaching acute care clinical teams to prevent and
de-escalate aggression. Aggression management training programmes
using simulation-based education have been developed and evaluated
in psychiatric and mental health settings (Cowin et al., 2003; Livingston
et al., 2010). Recently, the use of simulation-based education in the
acute healthcare setting for the prevention and management of clinical
aggression is gaining momentum. However, an overall synthesis or exam-
ination of the efficacy of these programmes has not been undertaken.

This review will provide a valuable contribution to what is known
about the effectiveness of simulation-based education for acute care cli-
nicians on preventing and managing clinical aggression. We have used
the term ‘acute care setting’ in preference to ‘hospital’, acknowledging
that not all hospitals provide acute care.

The aim of this review was to explore if:

1. Simulation-based education is an acceptable format of training for
teaching management of clinical aggression strategies to health pro-
fessionals working in acute care settings;

2. Simulation-based education increases participants' knowledge,
skills, and confidence in managing clinical aggression;

3. Participants are able to apply their learnings from simulation-based
education to the work setting and reduce episodes of aggression
and associated clinical interventions and sequelae.

2. Methods

The study protocol (registered on 27/02/2020 with PROSPERO:
CRD42020151002) was prepared using a recognised reporting guide-
line and has been published (Mitchell et al., 2020a). Inclusion criteria
were randomised controlled trials (RCTs), non-randomised controlled
trials, quasi-experimental studies, and observational studies involving
healthcare professionals in acute care settings or trainee health profes-
sionals who received simulation-based education on managing patient
aggression. Only studies which used live, face-to-face simulation-
based education with participants actively managing patient aggression
were included. Exclusion criteria were studies conducted in mental
health settings in non-acute care hospitals.

Selection of outcome measures was based on the Kirkpatrick
Model (Kirkpatrick, 2006; Kirkpatrick and Kirkpatrick, 2007), a 4-
level model which evaluates training according to (1) reaction;
(2) learning; (3) behaviour and (4) results. Training that is evaluated
according to this model provides insights into not only the accept-
ability and effectiveness for participants but also patient and
organisational effects (Smidt et al., 2009) and has been used in
other systematic reviews of simulation-based education for commu-
nication skills training (Blackmore et al., 2018). Primary outcomes of
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interest (Review Aim 3; Kirkpatrick Level 4) were incidences of
aggression/frequency of behavioural emergencies, use of chemical,
physical and mechanical restraint and incidences of patient and
staff harm. Secondary outcomes (Review Aims 2, 3; Kirkpatrick
Level 3) were workplace resource use (activation of emergency re-
sponse, use of skills taught in the simulation) and effects on
healthcare providers (Kirkpatrick Levels 3, 4) including workload,
work morale, stress, burnout and sick leave. Additional secondary
outcomes (Kirkpatrick Level 2) included knowledge (de-escalation
techniques) and performance in the test situation (objective assess-
ment and self-reported confidence levels). Kirkpatrick Level 1 evalua-
tion outcomes (Review Aim 1) included attitudes to and satisfaction with
the training (Supplementary material Tables 1 and 2). Comprehensive
searches (last search in March 2024) were conducted in the following da-
tabases (from January 1980 onwards): PubMed Central, MEDLINE (Ovid),
Cochrane Library (Cochrane Central Register of Controlled Trials (CEN-
TRAL) and Cochrane Database of Systematic Reviews), PsychINFO
(Ovid), and CINAHL (EBSCO). Search strategy terms and search strategies
for each database are included as Supplementary material (Table 3 and
Additional file 1). The reference lists of selected studies, trial registers
and leading journals including Advances in Simulation; Clinical Simula-
tion; Simulation in Healthcare and International Journal of Healthcare
Simulation, were searched. Two independent reviewers independently
screened all records. MM screened all records independent of CB and AB
who also screened all records. Similarly, two independent reviewers
(MM and either CB or AB) judged risk of bias using the appropriate
tool: Cochrane Risk-of-Bias tool for randomised trials (RoB 2) (Sterne
et al.,, 2019), Cochrane Risk of Bias tool for cluster randomised trials
(RoB2-CRT) (Eldridge et al., 2016) and the Risk Of Bias In Non-
randomised Studies of Interventions (ROBINS-I) tool (Sterne et al.,
2016). Risk of bias scoring for any studies published by an author of this
review (MM, FN or KW) was screened by two independent reviewers
(CB and AB). Data extraction from each included study was undertaken
independently by two reviewers (MM and either CB or AB) and entered
into Microsoft Excel™. Conflicts between two reviewers were resolved
by a third author (KW) for all screening and data extraction processes.
A qualitative synthesis of included studies was conducted as data were
too heterogenous to be included in meta-analysis.

3. Results
3.1. Study selection

The initial search strategy was conducted in February 2019. An up-
dated search was conducted in January 2022 and March 2024. The
total yield from our search strategy was 20,728 articles following exclu-
sion of duplicates. Title and abstract screening removed an additional
20,597 articles with 131 remaining. Full text review resulted in the ex-
clusion of a further 106 articles for the reasons shown in Fig. 1.
Twenty-five publications reporting 25 studies met the inclusion criteria
and were included.

3.2. Study characteristics

Characteristics of included studies are presented in Table 1. All stud-
ies included live simulation-based education and used people as simu-
lated patients to teach prevention and management of aggression to
healthcare professionals or trainees.

3.3. Study design

Studies were published from 1992 (Paterson et al., 1992) until 2024
with twenty-one of the twenty-five studies published from 2017. Three
of the studies were RCTs (Abraham et al., 2001; Vestal et al., 2017;
Williams et al., 2019), one a pilot and feasibility cluster RCT (Mitchell
et al.,, 2021), one a three-group post-test design (Emmerling et al.,

2024), with the remainder employing a one group pre-/post-test de-
sign. Fifteen of the twenty-five (60 %) studies were conducted in the
United States of America (USA), four in Australia, three in Taiwan, and
single studies in the United Kingdom (UK), China and Germany. Sample
sizes ranged from 15 to 589.

3.4. Participant characteristics

A total of 2790 participants, of which 2585 (93 %) were acute care hos-
pital staff (22 studies) and 205 (7 %) were undergraduate university stu-
dents (3 studies) were included in this review. Seventeen studies were
conducted in acute care hospitals, three studies were conducted in a pae-
diatric hospital (Abraham et al., 2001; Mitchell et al., 2020b, 2021) and
two in acute psychiatric teaching hospitals (Paterson et al., 1992;
Williams et al., 2019). Participants included doctors, nurses, administra-
tive staff, mental health workers, social workers, physicians and patient
care attendants, technicians, security officers and undergraduate medical
and nursing students. Eleven studies described the level of clinical experi-
ence of the participants which included trainee doctors, medical and
nursing clinicians, patient care assistants/technicians, and security and so-
cial services staff with <1 year to 20 + years’ experience. Three studies re-
ported participants to have previous simulation experience (Wong et al.,
2018; Wu et al,, 2019; Young et al., 2022).

3.5. Training programme design

Training programme composition was variable. Three studies used
simulation-based education as a single training modality however seven
studies in total evaluated the effect of simulation-based education as a
standalone intervention (Emmerling et al., 2024; Liu et al, 2022;
Mitchell et al., 2020b; Stewart and Reeves, 2021; Williams et al., 2019;
Wong et al, 2018; Young et al., 2022). Four studies combined
simulation-based education with web-based training only (Christensen
et al., 2021; Krull et al., 2019; Martinez, 2017; Mitchell et al., 2021). Six-
teen studies evaluated simulation-based education combined with a lec-
ture or workshop (Abraham et al., 2001, Brown et al., 2018, Duncan et al.,
2021, Emmerling et al., 2024, Lee et al., 2017, Liu et al., 2022, Ming et al.,
20193, Ming et al., 2019b, Mitchell et al., 2020b, Nau et al., 2010,
Paterson et al., 1992, Schwartz and Bjorklund, 2019, Stewart and
Reeves, 2021, Vestal et al., 2017, Wong et al., 2015, Wu et al., 2019).
Two studies combined simulation-based education with two or more
teaching modalities (Kunst et al,, 2017; Sanky, 2023).

3.6. Simulation-based education component characteristics

The simulation training components varied in length from 15 min
(Wong et al., 2018) to 4 h (Liu et al.,, 2022; Martinez, 2017; Nau et al.,
2010; Schwartz and Bjorklund, 2019). The simulation-based education
component accounted for at least 50 % of the training duration for
nine studies (Brown et al., 2018; Duncan et al., 2021; Liu et al., 2022;
Martinez, 2017; Mitchell et al., 2021; Schwartz and Bjorklund, 2019;
Williams et al., 2019; Wong et al., 2018, 2015). The length of the simu-
lation training was unclear in sixteen studies. Nineteen of the twenty-
five studies described the inclusion of reflective debriefing as a compo-
nent of the simulation-based education. Each simulation scenario was
unique to each study and was designed to represent situations com-
monly experienced by the study's participants. Three studies used sim-
ulation scenarios exploring aggression demonstrated by a simulated
adolescent patient (Abraham et al., 2001; Mitchell et al., 2020b, 2021),
with all other studies utilising scenarios depicting aggressive incidents
involving adult patients.

3.7. Risk of bias

Risk of bias was assessed using the RoB2 for the RCTs and is pre-
sented in Table 2 (Sterne et al., 2019). All three RCTs were judged
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Fig. 1. PRISMA flow diagram.

to be high risk due to use of unvalidated tools as outcome measure-
ments and missing outcome data. The cluster RCT was assessed
using the RoB2-CRT (Eldridge et al., 2016) and judged to have some
concerns (Table 3). Non-RCT studies were assessed using the
ROBINS-I tool as presented in Table 4 (Sterne et al., 2016). The risk
level for the twenty-one pre-/post-test cohort studies was judged
to be serious to critical. Bias in measurement outcomes was the
main source of bias.

3.8. Main outcomes

The outcomes evaluated in each of the included studies are
summarised in Table 5. The tools used to measure the outcomes were
largely self-report measures developed for the research. Some tools es-
tablished content, construct or criterion validity (Heale and Twycross,
2015) as shown in Supplementary material Table 4. Most measures
were not assessed for reliability with only the De-escalating Aggressive



Table 1
Characteristics of included studies.

Study, year, Study design Setting, participants Intervention, duration Comparator Simulation scenario Simulation Measurement type Follow-up
country N (int, control) duration
Reflective debrief
(yes/no/unknown)
Emmerling  Three group Large healthcare system, Aggressive Patient Behaviour No training Not described Not described Post-training survey No
etal., 2024, post-design (total Midwestern USA Management Program Unknown Confidence in Coping with
USA enrolled 829) Clinical nurses, adult care . Patient Aggression
589 (338, 195, 56) 1. Star'ldan':l eductatlon
2. In situ simulations
Sanky, One group Urban academic medical centre ~ Emergency Department Violence None Not described Not described Pre-/post-training survey No
2023, USA pre-/post-design Emergency medicine residents curriculum Unknown
25 (25,0) .
1. Introduction to
improvisation, workplace
violence, simulation
2. Institutional/government
policies, reporting protocols,
evidence-based practice for
managing violence
3. Follow-up resources,
assessments
4. Workshops to work through
and re-enact critical scenarios
Liu et al., Quasi-experimental Medical university Coping with Violence in the Workplace 1. Human relation skills training GroupA:3h Perception of Aggression No
2022, China design Medical residents Workplace Violence 2. Workplace violence prevention  Group B: 4 h 40 Scale (POAS)
190 (64, 66, 60) . . . Prevention 3. Evacuation skills for workplace ~ min Management of aggression
L. Slmulaflon—based medical training — Group violence Unknown & Violence Attitude Scale
educatlor} (SBME) — Group B, C 4. Disposal skills for injured medi- (MAVAS)
4h 40.mm . cal workers General Self-efficacy Scale
2. Behavioural economics of (GSES)
workplace violence education
(BE) + SBME — Group A, 3 h
3. Workplace Violence
Prevention training — Group
C,3h,20m
Young et al., Quasi-experimental Mental health wards at two major Mental Health Emergency None Not described in detail Not described Pre-/post-training survey 3 months
2022, design teaching acute care hospitals Response Program Yes Self-efficacy tool
Australia 122 (122,0) Nursing, medical, allied health X . X
clinical staff . Slmula.tlon—based education
scenario to address
behavioural disturbance,
violence and aggression and
clinical deterioration
Christensen  One group Neurology and Internal Medicine Behavioural Emergency Response None Not described 60 min Pre-/post-training survey No
etal, 2021, pre—/post-design wards, urban acute care hospital, Team (BERT) programme Yes
USA 43 (43,0) Nurses Bedside nursing group:
1. Computer-based learning
module
2. Simulation-based education
session (1 h) — patient
aggression
Duncan One group Medical/surgical unit, urban Verbal De-escalation Training None Patient becomes agitated after 1 h: 10 min sim, 50 Pre-/post-training: No
etal, 2021, pre-/post-design academic acute care hospital . . . transitioning from intravenous to min debrief Management of aggression
USA 75 (75, 0) Nurses, patient support 1. Didactic lecture (30 min) oral pain medications Yes & Violence Attitude Scale

associates, protective services
officers

2. Simulation (1 h)

(MAVAS)

(continued on next page)
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Table 1 (continued)

Study, year, Study design Setting, participants Intervention, duration Comparator Simulation scenario Simulation Measurement type Follow-up
country N (int, control) duration
Reflective debrief
(yes/no/unknown)
Mitchell Pilot & feasibility General medical and general Simulation based education — Web-based Adolescent patient with autism 1.5 h: 10 min sim  Pre-/post-training survey 3 months
etal, 2021, RCT surgical ward, paediatric de-escalation of a young person  education displays aggressive or high-risk + 30 m debrief x 2 Confidence in Coping with
Australia 18 (10, 8) quaternary acute care urban with autism and aggressive or behaviours in ward Same scenario Patient Aggression
hospital high-risk behaviours repeated, De-escalating Aggressive
Clinical nurses increased intensity Behaviour Scale- English
1. Web-based module Yes Modified (EMDABS)
2. Slmglatlon—based education Record of ward patient
session (1.5 h) aggression
Code Grey activations
Stewart and One group Acute care urban hospital Psychiatric simulation-based None Patient displays low level anxiety Unknown Pre-/post-training survey No
Reeves, pre-/post-design Mental health workers, education (part of a multilevel and agitation, progresses to Yes
2021, USA 137 (137,0) psychiatry centre approach): assaultive, threatening behaviour
Rapid cycle deliberate practice
simulation
Mitchell et~ One group Paediatric acute care urban Management of Clinical None 1. 15y old female patient with 2 h total: 10 min Pre-/post-training survey 3-6 months
al., 2020b, pre-/post-design hospital Aggression Training (7.5 h): history of mental health with 50 min
Australia 140 (140, 0) Nursing, medical, allied health, difficulties, admitted with debrief x 2
security staff L Workshpp abdominal pain becomes Yes
2. Simulation destressed and aggressive
during interaction with nurse.
2. Same scenario, increased
difficulty due to escalating
aggression
Krull etal,  One group Emergency Dept, Medical Centre Verbal de-escalation and None Patient with chronic low back pain 20 min sim x 1 NLN Simulation Design No
2019, USA pre-/post-design Interprofessional staff restraint application presents to ED. Patient becomes Yes Scale
96 (96, 0) simulation-based education for agitated when narcotics restricted NLN Student Satisfaction
ED staff (1 h): and Self Confidence in
i Learning- revised
1. Computer based learning
module
2. Simulation
Ming et al,  One group Emergency, medical, surgical Workplace Violence None Not described 50 min total Perception of Aggression No
20193, pre-/post-design wards, urban acute care hospital ~ Simulation-based education (3 Yes Scale (POAS)
Taiwan 66 (66, 0) Nurses h): Confidence in Coping with
Patient Aggression
1. Workshop
2. Simulation
Ming et al,  Quasi-experimental Urban hospital Workplace Violence Clinical None Not described 50 min total Perception of Aggression 3 months
2019b, design Nursing staff Situational Simulation Teaching Yes Scale (POAS)
Taiwan 400 (200, 200) Training Course (3 h): Measure of Aggression and
Violence Attitude Scale
1. Lecture/workshops (MAVAS)
2. Simulation exercises Confidence in Coping with
Patient Aggression
Schwartz One group Medical unit, large teaching Violence management training None Based on actual unit episodes: no 4h Staff Observation 3 months
and pre-/post-design hospital programme (6 h): detail available Yes Assessment Scale Revised (post-test)
Bjorklund, 93 (93,0) Medical unit staff (nurses; X X (SOAS-R)
2019, USA patient care attendants) L Efiucatlgn sessions
2. Simulation
Williams RCT Psychiatric hospital Simulation-based training for Booklet: On-call ~ Patient with psychotic illness 1h Pre-/post-training No
etal, 2019, 23(12,11) Psychiatric residents management of acute agitation  Psychiatry displays increasing agitation Yes self-confidence assessment
USA on inpatient psychiatric Guide: Pre-/post-knowledge

unit (1.5 h)

Guidelines for
acute agitation
management

assessment
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Wau et al,,
2019,
Taiwan

Brown et al.,
2018, USA

Wong et al.,
2018, USA

Kunst et al.,
2017,
Australia

Lee et al,,
2017, USA

Martinez,
2017, USA

Vestal et al.,
2017, USA

One group
pre-/post-design
34 (34,0)

One group
pre-/post-design
196 (196, 0)

Mixed methods —
One group
pre-/post-design;
focus group
interviews

57 (57,0)

Mixed

methods -One
group

pre —/post-design;
focus group
interviews

112 (112,0)

One group
pre-/post-design
68 (68, 0)

One group
pre-/post-design
15 (15,0)

RCT
26 (15, 11)

ED in teaching hospitals
Physicians, registered nurses,
security guards, social workers

Hospital
Nursing and ancillary staff from a
nursing unit

Two hospital Emergency
Departments

Emergency medicine residents;
attending physicians; physician
assistants; advanced practice
registered nurses; ED nurses,
technicians, security officers
University

Undergraduate nursing students

Adult medical unit, urban acute
care hospital
Nurses

University — urban, public
Undergraduate psychiatric
nursing students

General Hospital with psychiatric
unit
Resident doctors

ED Violence Management
course: Preventative training
workshops

1. Lectures
2. Simulation

Workplace Violence
Training (4 h):

1. Classroom learning

2. Simulation

3. Hands on defence skills
practice

Team based simulation for
agitation management in the
Emergency Department (15
min):

1. Simulation-based education

Using simulation to improve the

capability of undergraduate
nursing students in mental
health care (4.5-5.5 h):

1. Simulation
2. Online pre-learning
3. Classroom activity

Nurse Education Program for
Managing Disruptive Patient
Behaviours (2 h):

1. Instruction
2. Role-play
3. Reflective practice

Workplace Violence Simulation
for undergraduate nursing
students (4 h+):

1. Computer-based learning
2. Simulation

Management of acute agitation
programme:

1. Lecture
2. Simulation

None

None

None

None

None

None

Simulation
unrelated to
agitation.

Pt in ED is “obnoxious, has been
drinking, has a bad attitude and
constantly urging the staff to hurry
and requested the physician to
come as soon as possible”

4.

. Husband of patient who has

died becomes angry, pulls out a
gun. Scenario is conducted prior
to classroom training.

. Patient upset that she is not

receiving proper pain relief, calls
husband and becomes aggressive.

. Husband of wife with terminal

illness arrives agitated, leaves,
then returns and begins to shoot
his simulated firearm.

Same as Scenario 1.

Agitated patient in ED who displays
entire spectrum of agitation
behaviours: verbal harassment,
physical threat, sexual harassment,
physical assault.

Evolving scenarios

1.

2.

3.

Demonstration of communication
with patient with personality
disorder.

Patient presents to ED with
wound from self-harm.

Patient escalates with challenging
communication and agitation.

Disruptive behaviours:

1.

Patient with chronic pain
demonstrates anger and
mistrust to nurse.

. Patient has psychiatric history,

displays paranoid thoughts,
delusions, fear of nurses.

. Family member impairs care

delivery and is critical of care
provided.

One-on-one or two-on-one
simulation.

Simulated patient displayed
symptoms of schizophrenia,
anxiety, tension, aggression,
challenging behaviours.
Agitation sim: Male with
stimulant-induced mania with
psychotic features becomes
progressively more agitated
requiring restraint and
intramuscular medication.

3 x sim per
participant. Length
unknown

Yes

5 min sim x 4 (2.5
h in total)
Yes

15 min
No

Sim 20-30 min x 2
(2 hin total)
Yes

Sim x 3
Length not
described
Yes

4 hin total: 5-min
sim
Yes

1h: Simx 1
(10 min)
Yes

Assessment of Healthcare
Providers' Response to
Workplace Violence
Healthcare Providers
Self-efficacy when
responding to Workplace
Violence
Pre-/post-training survey
Observation tool

KidSIM ATTITUDES
Questionnaire
Focus group interviews

Pre-/post-survey
Post-training survey —
Mental Health Related
Learning Needs of ED
Nurses

Focus group interviews

Pre-/post-training survey —
self-assessment of
knowledge, attitudes,
confidence in caring for
patients with disruptive
behaviours

Mental Health Nursing
Clinical Confidence Scale
Knowledge questionnaire

Pre-/post-training
self-report survey
Pre-/post-training
knowledge assessments
Objective assessment of
performance in a simulation
1-week post-intervention

2 weeks
post-intervention

No

No

No

3, 12 months

No

No

(continued on next page)
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Table 1 (continued)

Study, year, Study design Setting, participants Intervention, duration Comparator Simulation scenario Simulation Measurement type Follow-up
country N (int, control) duration
Reflective debrief
(yes/no/unknown)
Wong et al, One group Acute care hospital A simulation enhanced None 1. Intoxicated patient with head Sim x 2 (2.5h) Management of Aggression No
2015, USA pre-/post-design Emergency medicine residents, interprofessional curriculum to trauma who becomes angry and Yes and Violence Attitudes Scale
106 (106, 0) nurses, hospital police officers coordinate a team response to threatening. (MAVAS)

behavioural emergencies in ED 2. Psychiatrically ill patient

(3 h): becomes physically and verbally

L. Lecture aggressive.

2. Simulation
Nau et al., One group University — School of Nursing Aggression Management None 1. Young woman angry about 2hx2 De-escalating Aggressive No
2010, pre-/post-design Undergraduate nursing students  Training Program (24 h): doctor's order to not leave Unknown Behaviour Scale (DABS)
Germany 78 (78,0) Sessions delivered over 1 week: hospital.

2. Elderly man enraged about

1. Lectures hemiparesis, grabs nurse's wrist

2 GF,OUP Wf)r,k and throws away medication.

3. Skills training

4. Simulation-based education

(4h)
Abraham RCT Outpatient's Dept, tertiary Improve Physician Violence Standard 1. 16 y male, angry, was involved  Length not Pre-/post-training survey No
etal, 2001, 56 (26,30) paediatric hospital Screening Skills Workshop (3 h): ambulatory in fight, wants to retaliate. described Interview and examination
USA 2nd year residents, 3rd year clinic manual — 2. 17 y female, difficulty sleeping, ~ One on one role of patient (SP)
medical students 1. LectureA . violence history of date rape plays x 1 SP evaluation of participant
2. Panel discussion prevention Yes performance: National
3. One on one role play articles Medical Board of Examiners’
Patient Perception Scale

Paterson One group Psychiatric hospital Short term Management of None 1. De-escalation role play. Not described Questionnaires, observer No
etal, 1992, pre-/post-design Mental health nurses Violence Training course 2. Control and restraint of patient, No ratings of video recorded
UK 25(25,0) (10-day course): relocate to another area to role plays

. Lectures

. Skills training/role play
. Escape skills training
4. Restraint skills training

w N =

administer medication.

Abbreviations: ED: emergency department; Pt: patient; RCT: randomised controlled trial; SP: simulated patient; y: year; h: hour(s); min: minutes.
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Table 2
Risk of Bias tool for randomised trials (RoB2).

Record

Overall
judgement

Randomisation
process

Deviations from
intended
interventions

Measurement of
outcome

Missing outcome
data

Selection of reported
result

Williams et al., 2019

Vestal et al., 2017

Abraham et al., 2001

Risk level

Low Some concerns

Behaviour Scale (DABS) addressing all three constructs for reliability:
homogeneity, stability and equivalence (Heale and Twycross, 2015)
(Supplementary material Table 4).

There was substantial variation in outcome measures used and little
data presented for our primary outcomes which focussed on patient
outcomes and quality of care. Most studies presented secondary out-
comes pertaining to changes in knowledge, performance and confi-
dence as a result of the training, and reactions to the training format.
A summary of study outcomes is outlined in Supplementary material
Table 5 and described below.

3.9. Primary outcomes

The primary outcomes examined in this review include the inci-
dences of aggression, the use of restraint and patient/staff harm. Four
studies collected data on the three primary outcomes however data re-
port completion rates were low and insufficient to establish the effect of
the simulation-based education (Christensen et al., 2021; Lee et al.,
2017; Mitchell et al., 2021; Schwartz and Bjorklund, 2019). Data about
discreet episodes of aggression pre- and post-intervention, using the
Staff Observation Assessment Scale Revised (SOARS-R) was collected
by Schwartz and Bjorklund (2019). Completion rates for this scale
were low, with one aggressive episode reported pre-intervention and
five reported post-intervention.

The number of Code Grey activations per 1000 patient bed days was
recorded by Lee et al. (2017) as a measure of patient outcomes.

Numbers of Code Grey incidents were low with a decline from two inci-
dents per quarter to zero over a one-year period before returning to 1-2
incidents per quarter for the following year. The number of Code Grey
incidents per 1000 bed days was reported to decrease from 0.78 to
0.39 two years post-training. Code Grey data was collected pre- and
post-training by Mitchell et al. (2021) with nil events recorded in the in-
tervention and control wards pre-training. Ten (intervention ward) and
four (control ward) Code Grey activations were recorded post-training
however none of these involved young people with autism which was
the focus of the simulation training.

Evaluation of the incident reports of patient aggression in the pilot
areas of an acute care hospital for one year pre- and post-intervention
was conducted by Christensen et al. (2021). There were 27 episodes of
patient aggression reported at baseline and 34 episodes during the
year following initiation of the training intervention. Using patient
days as a denominator, the rates were 0.11 % at baseline and 0.14 %
post-intervention.

3.10. Secondary outcomes

3.10.1. Workplace resource use and effects on healthcare providers

Data on the effect of the training intervention on workplace resource
use was provided by one study (Christensen et al.,, 2021). In this study,
data was collected pre- and post-training for the number of emergency re-
sponse team activations. The Behavioural Emergency Response Team
(BERT) response was activated only three times post-training intervention

Table 3
Risk of Bias tool for cluster-randomised trials (RoB2 CRT).
Record Overall Randomisation Timing of
judgement process identification
or
recruitment
of
participants

Deviations Deviations Missing Measurement Selection of
from from outcome data of outcome reported result
intended intended
interventions | interventions
(effect of (effect of
assignment) adhering to
intervention)

Mitchell et al., 2021

Risk level

Low Some concerns
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Table 4
Risk of Bias In Non-randomised Studies of Interventions (ROBINS-1).
Record Overall Confounding | Selection of
judgement participants

Classification Deviations Missing | Measurement | Selection of
of from intended data of outcomes reported
interventions | interventions results

Emmerling et al., 2024

Sanky, 2023

I

Liu et al., 2022

Young et al., 2022

Christensen et al., 2021

Duncan et al., 2021
Stewart & Reeves, 2021
Mitchell et al., 2020

Krull et al., 2019

Ming, Huang et al., 2019

Ming, Tseng et al., 2019

Schwartz & Bjorklund, 2019

Wuetal., 2019

Brown et al., 2018

Wong, Auerbach et al., 2018

Kunst et al., 2017

Leeetal., 2017

Martinez, 2017

Wong, Wing et al., 2015

o

Nau et al.,2010

Paterson et al., 1992

Risk level
Low Moderate

Serious

despite security officers identifying 41 potentially disruptive patients in
the year following implementation of the training.

3.10.2. Knowledge

Data on knowledge gained after simulation-based education was
collected by eleven studies with all reporting improvements (Krull
et al,, 2019; Kunst et al., 2017; Lee et al,, 2017; Liu et al., 2022;
Martinez, 2017; Paterson et al.,, 1992; Sanky, 2023; Schwartz and
Bjorklund, 2019; Vestal et al., 2017; Williams et al., 2019; Young et al.,
2022). Of these, five collected objective assessments of knowledge
(Martinez, 2017; Paterson et al., 1992; Schwartz and Bjorklund, 2019;
Vestal et al., 2017; Williams et al., 2019). Vestal et al. (2017) conducted
aRCT and reported a statistically significant improvement in knowledge
(p = .007) for the intervention group in clinical vignette scores from
baseline compared with controls. Paterson et al. (1992) reported a sta-
tistically significant increase in group total scores at follow-up on a
knowledge questionnaire compared with baseline scores (p <.01). A
knowledge questionnaire administered by Martinez (2017) resulted
in improvements in knowledge for five questions, no change in knowl-
edge for five questions and a decrease in knowledge for three questions.
A 5-question, Knowledge about Violence Management Questionnaire,
administered by Schwartz and Bjorklund (2019), reported statistically
significant increases in knowledge for three questions relating to pre-
cipitating factors for violence, the purpose of a supportive stance and
keys to setting limits. Knowledge about levels of aggressive behaviour
and appropriate therapeutic response was not significantly improved
at three months post-training.Williams et al. (2019) used a knowledge
assessment written test consisting of multiple choice and open text
questions relating to a clinical case vignette to evaluate changes in
knowledge for specific learning objectives. Participants in the simula-
tion group had a statistically significant increase in knowledge-based

‘ No Information

scores pre- to post-intervention. There was also a statistically signif-
icant improvement in knowledge in the simulation group com-
pared to the comparator group (Williams et al., 2019). Three of
the five studies (60 %) which measured objective changes in knowl-
edge reported statistically significant improvements with a further
two studies reporting improvements in some areas of knowledge
(Supplementary material Table 5).

Self-report data on changes in knowledge in managing aggression was
collected by six studies with all reporting improvements post-training
(Krull et al.,, 2019; Kunst et al., 2017; Lee et al,, 2017; Liu et al., 2022;
Sanky, 2023; Young et al., 2022). Lee et al. (2017) presented proportions
of responses to a 4-point Likert scale survey statement about self-
perceived knowledge and skills to intervene with patients/families dis-
playing challenging or disruptive behaviours with knowledge increasing
from baseline and at 1-year follow-up. Similarly, Krull et al. (2019)
asked participants to rate their knowledge of managing violent or aggres-
sive behaviour using a 5-point Likert scale with statistically significant
changes in ratings from strongly disagree/disagree/neutral to agree/
strongly agree. Participants in the Kunst et al. (2017) study rated their
knowledge in the provision of mental health care in acute care environ-
ments. Mean post-intervention scores increased with a t-value >1 and
p < .001 indicating a statistically significant difference.

Participants in the Sanky (2023) study completed a 3-point Likert
response to a self-report statement about their knowledge of how to
manage a workplace violence crisis situation. Sixty-five percent of par-
ticipants agreed that they knew how to manage behavioural crises
post-training compared to 20 % pre-training. Two groups in the Liu
et al. (2022) study, which received simulation training, scored signifi-
cantly higher in post-test scores for perception of workplace violence
on the validated perception of aggression scale (POAS), compared to
the group which received lectures only. Self-report of knowledge of
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Table 5
Outcome measures.
Author Primary dary Kirkpatrick
(Kirkpatrick Level) outcomes Level
(Kirkpatrick Level)
H P~ 2
2 5
i = 3 P E .
& 2 E 5 - 2
& < 2 2 £ ~ =
= E Z H e 3 £ = 2
s £ & z 24 3 eq 3 =
2 7 g S = n S g D 2
2 2 2 2 °s H EE 2 2
= = = @ - S = ]
3 s g = % E s E] <
T E: -~ = = = = 7]
ER z 3 £ 2 = 52 E k-
£2 (= & =2 = X &5 < 3
Emmerling et al., 2024 v Self v Self v Self 32
Sanky, 2023  Self v Self 2,1
Liu ctal., 2022 V Self V' Self  Self 2,1
Young et al., 2022  Self  Self 2
Christensen et al., 2021 B v v v Self 2
Duncan et al., 2021 V Self VSelf 2.1
Mitchell et al., 2021 v v v v  Self, Obj v Self 4321
Stewart & Reeves, 2021 v Self 2
Mitchell et al., 2020 VSelf VSelf 2.1
Krull etal,, 2019 VSelf VSelf VSelf 21
Ming Huang et al., 2019 v Self v Self 2,1
Ming, Tseng et al., 2019 v Self ' Self 2,1
Schwartz & Bjorklund, 2019 v v v v Obj 42
Williams et al., 2019 v Obj  Self 2
Wuctal, 2019 VSclf, Obj 2
Brown etal., 2018  Self, Obj 2
Wong, Auerbach et al., 2018 v Self v Self 2,1
Kunst et al., 2017 V'Self VSelf 2
Lee etal., 2017 B V'Self VSelf 42
Martinez, 2017 v Obj v Self V Self 2,1
Vestal etal., 2017 v Obj  Self, Obj v Self 2,1
Wong, Wing etal., 2015 VSelf 1
Nau etal., 2010 v Obj 2
Abraham et al., 2001 v Self, Obj | v Self 2,1
Paterson et al., 1992 v Obj v Obj 2
Total 4 3 2 3 1 11 20 7 8

Vincluded outcome measure.
Self: self-reported outcome measure.

Obj: Objective rating including observer rating/assessment test.

crisis resource management principles increased significantly (p =
.000) for participants in the Young et al. (2022) study.

Overall, simulation-based education had positive effects on objective
and self-reported measures of knowledge with gains similar across set-
tings. However, with the absence of validated tools to assess knowledge,
effect size was unable to be calculated.

3.10.3. Performance in test situation

Performance in the test situation or confidence in managing aggres-
sion was assessed by twenty-one studies (Abraham et al., 2001; Brown
et al., 2018; Christensen et al., 2021; Duncan et al., 2021; Emmerling
et al.,, 2024; Krull et al., 2019; Kunst et al., 2017; Lee et al., 2017; Liu
et al., 2022; Martinez, 2017; Ming et al., 2019a; Ming et al., 2019b;
Mitchell et al., 2021; Mitchell et al., 2020b; Nau et al., 2010; Paterson
et al.,, 1992; Stewart and Reeves, 2021; Vestal et al., 2017; Williams
et al.,, 2019; Wu et al,, 2019; Young et al., 2022). All reported improve-
ments post-training except Emmerling et al. (2024) who reported that

in situ simulation training did not significantly improve performance.
Mitchell et al. (2021) were unable to calculate changes in performance
post-intervention as participants did not accurately record their unique
identifier on all surveys.

3.10.4. Objective ratings of performance

Objective ratings of performance were assessed by seven studies
(Abraham et al., 2001; Brown et al., 2018; Mitchell et al., 2021; Nau
et al., 2010; Paterson et al., 1992; Vestal et al., 2017; Wu et al., 2019)
and were collected via multiple methods. Two studies provided objec-
tive assessments of performance using the validated De-escalating Ag-
gressive Behaviour Scale (DABS) (Mitchell et al., 2021; Nau et al.,
2010). Participants in the Nau et al. study demonstrated statistically sig-
nificant performance improvements for all criteria on the scale. A pilot
and feasibility study by Mitchell et al. (2021) reported low levels of per-
formance across four simulations with participants demonstrating pos-
itive de-escalation skills in 29 % of items. An unvalidated rating scale
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assessing multiple domains was used by Vestal et al. (2017) with the
intervention group scoring significantly higher than the control (p =
.001). In the study by Paterson et al. (1992), video analysis of de-
escalation, disengagement and control and restraint skills was scored
by trained assessors with a statistically significant change (p <.01) in
each skill demonstrating greater competence. Trained simulated
patients completed a 14-item evaluation of participant performance in
the Abraham et al. (2001) study with the intervention groups recording
statistically significant higher scores for interpersonal skills (p < .04).
Response to workplace violence was assessed by observers in the
study by Wu et al. (2019), with statistically significant improvement
from pre-test to post-test (p <.01). Brown et al. (2018) collected objec-
tive performance data on a subset of participants with statistically sig-
nificant improvements in four of seven critical actions from the first to
the fourth simulation. Five of the six studies (83 %) reported statistically
significant improvements in performance with the sixth study reporting
significant improvements in over 50 % of domains examined.

3.10.5. Self-reported ratings of confidence

Self-reported changes in confidence were reported by eighteen
studies (Abraham et al., 2001, Brown et al., 2018, Christensen et al.,
2021, Emmerling et al., 2024, Krull et al., 2019, Kunst et al., 2017, Lee
et al,, 2017, Liu et al., 2022, Martinez, 2017, Ming et al., 2019a, Ming
et al., 2019b, Mitchell et al., 2021, Mitchell et al., 2020b, Stewart and
Reeves, 2021, Vestal et al., 2017, Williams et al., 2019, Wu et al., 2019,
Young et al.,, 2022) with five studies providing both self-report and ob-
jective data (Abraham et al., 2001; Brown et al., 2018; Mitchell et al.,
2021; Vestaletal,, 2017; Wu et al,, 2019). The eighteen studies used sev-
eral different self-reported measures of confidence in managing aggres-
sion with all reporting improvements. Four studies (Emmerling et al.,
2024; Ming et al., 2019a, 2019b; Mitchell et al., 2021) used the Confi-
dence in Coping with Patient Aggression Scale developed by Thackrey
(1987) to measure self-reported changes in confidence post-training.
The 10-item scale has good internal reliability and uses an 11-point
Likert-scale. Statistically significant increases in self-confidence in cop-
ing with aggression were reported following the simulation-based edu-
cation in two studies (Ming et al., 20193, 2019b). Emmerling et al.
(2024) reported no significant difference in confidence levels between
the standard education group, the standard education group plus in
situ simulation training, and the group who received no training.
Mitchell et al. (2021) were unable to calculate changes in confidence
levels in their pilot and feasibility randomised controlled trial however,
baseline confidence levels in managing aggression in the child with au-
tism were low. Martinez (2017) used a validated tool, Mental Health
Nursing Clinical Confidence Scale (MHNCCS) to measure student
nurses' confidence in managing aggression, with paired t-test indicating
a statistically significant improvement. A 10-item validated self-efficacy
Likert scale was used by Young et al. (2022) pre- and post-simulation
training for mental health emergencies and clinical deterioration. Self-
efficacy significantly improved for all 10 items post-training. Wu et al.
(2019) used the Healthcare Provider's Self-Efficacy when Responding
to Workplace Violence instrument to measure participant self-
reported efficacy pre-, post- and two weeks post-training with highly
statistically significant improvements. Self-efficacy, using the validated
general self-efficacy scale (GSES), improved significantly for partici-
pants in a study by Liu et al. (2022) who received simulation training,
compared to the control group which received workplace violence pre-
vention lectures. Several studies used their own author-developed sur-
veys to assess the effect of the simulation-based education on
participant confidence. There were a range of questions asked via
these surveys to assess the effect of the training on performance. Partic-
ipants were asked by Abraham et al. (2001) to rate their confidence on a
4-point Likert scale for providing guidance on weapon use, violence at
school or in neighbourhood and fighting history with statistically signif-
icantincreased scores post-training for the intervention group (p <.05).
Brown et al. (2018) asked participants to rate their perceptions of

preparedness and confidence in managing aggression on a 5-point
Likert scale on a 4-question survey. Statistically significant improve-
ments were reported for all four questions. Krull et al. (2019) also
used a 5-point Likert scale for participant self-reported ratings of confi-
dence, skills and abilities and reported statistically significant improve-
ments from strongly disagree/disagree/neutral to agree/strongly agree
for the whole group (p < .001). Christensen et al. (2021) assessed
self-reported changes in confidence and skills using a 7-item question-
naire with 5-point Likert-scale responses ranging from strongly agree
(5) to strongly disagree (1). After the training, a statistically significant
increase was observed in participants' ability to effectively manage con-
flicts and use de-escalation techniques to reduce aggression and disrup-
tive behaviours caused by patients and visitors. Confidence in caring for
patients exhibiting disruptive or threatening behaviours also increased
significantly. Mitchell et al. (2020b) asked participants to report their
confidence levels in managing clinical aggression, with statistically sig-
nificant increases post-training which were maintained 3-6 months
post-training. Self-reported competence was highest post-training in
utilising de-escalation techniques and maintaining patient safety. The
largest increases in self-reported competence were in using hands on
and off restraint and acting in the role of the group leader. Stewart
and Reeves (2021) and Williams et al. (2019) also used self-devised sur-
veys to assess participant self-reported changes in confidence following
the simulation training and reported statistically significant improve-
ments. Improvements in aggregate confidence scores by a self-report
questionnaire were reported by Vestal et al. (2017) for the intervention
group receiving simulation training for managing agitation however the
results did not reach statistical significance. Kunst et al. (2017) reported
statistically significant improvements in self-reported confidence and
ability to provide mental health care in acute care environments follow-
ing training, with t-values >1 and p <.001. Lee et al. (2017) included a
statement in a self-assessment survey asking participants to use a
4-point Likert rating scale to assess how comfortable they felt caring
for patients and families with challenging or disruptive behaviours.
Improvement in scores was reported up to 1-year post-training. As de-
scribed in Supplementary material Table 5, fourteen of eighteen studies,
which collected self-report data on confidence and performance, re-
ported statistically significant improvements.

In summary, confidence and performance in managing aggression
appear to be positively impacted by simulation-based education across
settings however self-report and objective assessment instruments
varied and were mostly unvalidated, limiting our ability to quantify
the results.

3.10.6. Attitudes to workplace aggression and training

Change in participants' attitudes to workplace aggression was mea-
sured by six studies (Abraham et al., 2001; Duncan et al., 2021; Liu et al.,
2022; Ming et al.,, 20193, 2019b; Wong et al., 2015) and one study mea-
sured attitudes to simulation-based education (Wong et al., 2018). Each
of these six studies reported positive changes in attitudes post-training.
To understand the participants' attitudes to the aggression, Ming et al.
(2019a) and Ming et al. (2019b) used the Perception of Aggression
Scale (POAS) constructed by Jansen et al. (1997). The questionnaire, an-
swered using a 5-point Likert scale, has good reliability and validity,
with higher scores indicating that participants have clearer concepts
of workplace violence. Perceptions were significantly increased in
both studies (Ming et al., 2019a, 2019b). Attitudes to violence was
also measured by the Management of Aggression and Violence Attitude
Scale (MAVAS) in four studies (Duncan et al., 2021, Liu et al., 2022, Ming
etal.,, 2019a,2019b, Wong et al., 2015). This validated tool, comprised of
27 items, uses a 5-point Likert scale to examine attitudes about practice
strategies employed when dealing with aggression. All four studies
assessing changes in attitudes to aggression reported statistically signif-
icant improvements following completion of the training.

Abraham et al. (2001) included questions asking participants to rate
how important knowledge of weapon access, violence at school or in
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their neighbourhood or fighting history was for providing adolescent
healthcare. Intervention participants reported statistically significant
greater perceived importance post-training for knowledge of weapon
use and violence experience. Wong et al. (2015) reported that staff atti-
tudes towards the management of patient aggression did not change
significantly post-training however there were statistically significant
improvements for questions relating to internal and external factors
and situational perspectives on patient aggression. These studies re-
ported statistically significant improvements in attitudes to workplace
aggression following training, as described in Supplementary material
Table 5.

Attitudes to simulation-based education as a training format were
assessed by Wong et al. (2018) using the validated KidSIM ATTITUDES
questionnaire. Attitudes to five constructs were measured: relevance
of simulation, opportunities for interprofessional education, communi-
cation, roles and responsibilities, and situation awareness. Statistically
significant improvements in attitudes were reported for the relevance
of simulation-based education and opportunities for interprofessional
education post-training. Improvements were seen in situational aware-
ness and four of six questions for the construct of roles and responsibil-
ities however no significant changes occurred for questions in the
communication construct.

3.10.7. Satisfaction with training

Outcome data on participant satisfaction with the training format
was provided by eight studies (Duncan et al., 2021; Krull et al., 2019;
Martinez, 2017; Mitchell et al., 2020b, 2021; Sanky, 2023; Vestal et al.,
2017; Wong et al., 2018). Engagement with the training format was re-
ported by all studies with participants recommending the training to
colleagues (Mitchell et al., 2020b, 2021; Sanky, 2023; Vestal et al.,
2017), providing positive ratings of the training (Martinez, 2017;
Mitchell et al., 2021; Sanky, 2023) and rating the relevance as high
(Duncan et al., 2021; Mitchell et al., 2020b, 2021; Sanky, 2023; Wong
et al., 2018). Most intervention participants (93 %) rated the simulation
as somewhat or very effective in the Vestal et al. (2017) study. Krull
etal. (2019) used the Student Satisfaction and Self-confidence in Learn-
ing Revised scale (Adamson et al., 2013; National League for Nursing
2023b) and reported statistically significantly higher satisfaction in
nurses, patient care assistants and security staff compared to social sci-
ences staff post-training. The Simulation Design Scale Revised
(Adamson et al., 2013; National League for Nursing, 2023a) indicated
that satisfaction with the simulation design and feedback provided
was significantly different between participants and related to the num-
ber of years they had worked in their role. Participants with less experi-
ence were more satisfied with feedback provided in the simulation
training than participants who had been in their role more than sixteen
years. Simulation-based education appears to be a relevant and accept-
able format of training for teaching de-escalation and management of
aggression skills based on the small number of studies reporting out-
come data on attitudes to the training and satisfaction with
simulation-based education as a training format.

In summary, studies showed statistically significant improvements
in various aspects of knowledge (9 of 11 studies, 82 %), performance
(18 of 20 studies, 90 %), attitudes (7 of 7 studies, 100 %), and satisfaction
(1 of 8 studies, 13 %), following completion of simulation-based training
for managing aggression in the clinical setting. Outcome measures used
a variety of validated and non-validated objective and self-report tools
and instruments limiting our ability to quantify the effect size of this
training intervention.

4. Discussion
4.1. A complex problem requires a novel training approach

This review sought to explore if simulation-based education
positively impacted acute care clinician learning experiences and

competence in managing patient aggression. Acute care hospital staff
who completed simulation-based training on managing aggression
showed statistically significant improvements in knowledge and self-
reported confidence. There was a lack of evidence on the magnitude
of these improvements and the impact on patient outcomes due to di-
verse curriculum designs and the inconsistent use of validated outcome
measures.

4.2. Simulation design and delivery

This review highlighted that simulation-based education is gaining
popularity as a modality to provide practice of skills in preventing and
managing aggression for acute care hospital staff. However, each of
the twenty-five studies described a training programme unique in de-
sign, context, composition, delivery, and evaluation without a clear,
evidence-based justification.

Designers of future simulation-based education programmes to de-
velop aggression management skills must include and justify instruc-
tional design features of simulation-based education that are relevant
to the clinical context and desired learner outcomes. The most effective
and important simulation design features to consider are cognitive
interactivity, group practice, time spent learning, repetitive practice,
range of difficulty, distribution of training across multiple sessions,
feedback, capture of clinical variability, curriculum integration and
individualised learning (Cook et al., 2013; Issenberg et al., 2005). It
was an explicit design feature of this review to include only studies
which included live, interactive scenario-based simulations where par-
ticipants had the opportunity to have an active role. This is because
communication skills required to de-escalate aggressive behaviour are
not conferred easily and require practice. The communication and
decision-making skills of clinicians in each unique and dynamic situa-
tion involving behavioural emergencies require practice as a team in
simulated situations without patient risk. Clinical and learning needs
and identification of learning modalities which are best fit for teaching
management of clinical aggression skills are important starting points
in the design process (Motola et al., 2013). Simulation scenarios in this
review focussed on a variety of different skills from recognising triggers
and preventing behavioural crisis situations to managing behavioural
crises. Despite the variation in learning objectives, all scenarios deliv-
ered active educational experiences to participants.

Curriculum integration has been identified as a key feature of an ef-
fective simulation-based education design (Issenberg et al., 2005). Most
studies in this review incorporated web-based modules, lectures, work-
shops and/or skills sessions into the training to support learning. The
variation in learning modalities used in addition to simulation-based
education is not surprising, given existing evidence on the different
ways education should be delivered to promote learning. Embedding
other training formats into the simulation-based education was com-
mon across included studies, given it is known to increase learning
and performance in the simulation (Issenberg et al., 2011; Weller
et al.,, 2012; Yardley et al., 2012). Hybrid innovations in training deliv-
ery, including face-to-face and virtual components, are trending due
to restrictions imposed by the COVID-19 pandemic and continuing
changes in practice. It was not the focus of this review to determine
which of the supporting strategies had the greatest efficacy. Future
studies should consider which instructional design features and addi-
tional learning modalities may enhance effectiveness prior to interven-
tion design and consider organisational culture and practices.

The major gap in this body of evidence is the paucity of programmes
focussed on aggression demonstrated by children and young people in
hospital. Only three of the twenty-five studies used simulation scenar-
ios that addressed aggression in children and provided opportunities
for the participants to practice skills in working with children with dif-
fering developmental levels. Given apparent positive learner and
organisational acceptability of this training modality, future studies in
this area could focus on child and adolescent patients including those
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with complex communication needs, given the rapid rise in paediatric
behavioural emergencies.

4.3. Efficacy and value of simulation-based education for preventing and
managing behavioural emergencies in acute care

In line with the exponential increase in behavioural emergencies
triggered by patients in acute hospitals, there has been a similar recent
increase in the number of studies using simulation-based education as a
training modality for teaching aggression management skills. Twenty-
one of the twenty-five studies in this review were published since
2017 and given the increased incidence of aggression reported in hospi-
tals and by parents since the COVID-19 pandemic (Genova et al.,, 2021;
Mutluer et al., 2020; Patrick et al., 2020), we anticipate more in the fu-
ture. The increase in studies published in the past seven years which
have used simulation-based education for teaching aggression manage-
ment to acute care staff suggests that this training format is gaining ac-
ceptance for improving management of behavioural emergencies,
following on from the success and establishment of use for medical
emergencies. The important implication for researchers in simulation-
based education is to demonstrate efficacy of this training modality for
its intended purpose ensuring optimum programme design.

Healthcare organisation executives require evidence on programme
efficacy and return on investment prior to endorsement for implemen-
tation. In this review, our primary outcomes, particularly patient-
related outcomes, were not included in most of the studies, instead
outcomes such as learner satisfaction and change in confidence were re-
ported. Therefore, the clinical impact of simulation-based education for
teaching management of clinical aggression for acute care staff was un-
able to be assessed. This unexpected finding relating to outcome
reporting is likely because many studies were a pre/post-test design
with the main focus on learner outcomes. Additionally, the four studies
that reported primary outcomes failed to collect sufficient data to esti-
mate the magnitude of effect. This finding is consistent with a previous
systematic review by Zendejas et al. (2013) who also endeavoured to
measure direct effects for patients from simulation-based education
for health professionals and was unable to do so due to a lack of
patient-related outcomes.

Most studies in this review reported data relating to participant
learning and reaction only. Despite availability of objective measures
of participant knowledge and performance (Mavandadi et al., 2016),
only five studies provided this type of data with the remainder using
self-report measures. Changes in clinicians' self-report of confidence
and competence, whilst an accessible method of data collection, need
to be considered with caution given they may not be a reliable indica-
tion of skill acquisition and knowledge transfer. A weak correlation
has been identified between self-reported knowledge and understand-
ing for medical consultants and trainees' literature appraisal skills com-
pared with objective test scores (Khan et al., 2001). Similarly, Hagedorn
Wonder et al. (2017) found nurses' self-reported knowledge, skills, atti-
tudes, and practice were not statistically correlated with objectively
measured knowledge. Baxter and Norman (2011) also found a negative
correlation between nursing students' perceived confidence and their
actual clinical ability as evidenced by the score achieved on their objec-
tive structured clinical examination. Future research evaluating
simulation-based education for aggression management requires
objective outcome measurements that address relevant patient and
organisational outcomes in addition to learner acceptability and self-
report measures of performance.

The value of simulation-based education for an organisation requires
consideration of quantitative benefits, qualitative benefits and costs of
training delivery. All three components intersect and have an impact
on return on investment. None of the studies in this review successfully
assessed the value of the training using a monetary value measurement.
Future studies should include data around value-related outcomes such
as time savings, error reduction, training costs inclusive of staff backfill,

simulation staff and equipment and impact on procedures performed.
Researchers should also consider qualitative data on improvements in
patient safety and quality of care combined with their subsequent im-
pact on costs. More work needs to be done at an organisational level
to ensure patient and staff outcome measures for key parameters are
consistently and accurately captured (Mitchell et al., 2021).

4.4. Long-term efficacy and impact

Follow-up assessments, as a measure of knowledge and skill reten-
tion, provide important information for educationalists and administra-
tive decision makers to determine the optimal length of time before
refresher training is required (Farrell and Cubit, 2005). A small number
of studies in this review showed maintenance in confidence at 3-6
months and 12 months however further work is required in this area.
Changes that should be considered for measurement over longer time
periods in addition to changes in knowledge and confidence include
frequency and intensity of aggressive incidents, staff de-escalation
skill acquisition, use of restraint and patient and staff harm
(Christensen et al., 2021; Livingston et al., 2010). Studies which exam-
ine rates of knowledge decay will provide important evidence to sup-
port timing of refresher and booster training which in turn impacts
return on investment.

4.5. Implications for practice and future research

Simulation-based education using standardised patients, whilst pro-
viding clinicians with the valuable opportunity to engage in focussed,
repetitive practice with feedback on performance, is a costly and
resource-intensive intervention. Hospital administrators or decision-
makers require empirical evidence that simulation-based education
programmes add value to current training programmes or provide bet-
ter learner and patient outcomes as a stand-alone training programme.
Training design needs to align with organisational culture and service
delivery demands.

Researchers designing and delivering these simulation-based train-
ing interventions must use validated measures to evaluate patient and
organisational outcomes in addition to commonly assessed learner out-
comes. Simulation-based education researchers should promote the use
of universally agreed tools to ensure studies provide robust data and
best scientific evidence about the value of simulation-based education
for improving performance in managing clinical aggression.

4.6. Strengths and limitations of this review

The main limitation of this review was our inability to conduct quan-
titative analysis due to the heterogeneity of the included studies. The
major strength of this review is the use of a comprehensive search strat-
egy based on a published protocol with two people independently
screening, extracting data and rating risk of bias. Additionally, multiple
outcomes were collected that may be associated with effectiveness of
the intervention.

5. Conclusions

Simulation-based education on managing clinical aggression
showed positive impacts for acute care staff on knowledge and perfor-
mance. However, with the absence of validated tools, overall effect
size was unable to be calculated resulting in insufficient evidence to
make strong recommendations for its use. In future, well-designed
studies, using reliable, validated tools to objectively measure effects on
patient outcomes and skill acquisition with long-term follow-ups,
should be conducted in this specialised area. Future directions for
research in simulation-based education need to focus on educational,
clinical, quality and safety goals and translate findings into practice
guidelines.
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