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Effects of simulation-based cardiopulmonary and respiratory 
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A systematic review
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Objective: Simulation exercises are meant to provide an opportunity for health care workers to improve teamwork and develop clinical skills, among other 
goals. The objective of this systematic review was to determine whether simulated interdisciplinary activities in the health care or clinical setting improve 
interprofessional collaboration within health care teams that include respiratory therapists.
Methods: A systematic literature search of PubMed, EMBASE and CINAHL was conducted in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses reporting guideline to find relevant articles using both MeSH terms and free text. Filters were applied to include 
English-language studies; studies published within the last 10 years (2011–2021), and studies involving human participants. Studies were excluded if they 
did not assess the effects of simulation on aspects of teamwork, if participants were students, if teams did not include respiratory therapists, or if the 
training did not involve a simulated experience in a clinical setting. The search identified 312 articles, 75 of which were advanced to full-text review. 
Of those 75 articles, 62 were eliminated for not measuring teamwork in their outcomes. Two articles were excluded for being published before 2011, and 
one was eliminated for poor methodological quality. A risk of bias assessment using standardized qualitative and quantitative appraisal checklists was 
conducted on each of the remaining 10 studies selected for inclusion.
Results: A total of 10 studies met the inclusion criteria for this review (eight prospective, pre/post-test studies and two prospective observational studies). 
Randomization and participant/researcher blinding were not present in the majority of the studies and reporting bias was also found to be a concern 
throughout the literature. However, all of the studies noted increased teamwork scores post-intervention, though they differed in the tools used to evaluate 
this outcome.
Discussion: Collectively, the studies included in this review demonstrate that interprofessional simulation experiences including respiratory therapists 
enhance teamwork. The various tools used to assess change in teamwork had evidence of validity; however, studies varied in their outcomes measured, 
making quantitative analysis inappropriate. There are challenges involved in creating and assessing these simulations, particularly when performed within 
a clinical environment, which make it difficult to fully remove bias from the study design. It is unclear if the teamwork improvement can strictly be 
attributed to the simulation intervention or in part due to the general development of team members’ competencies throughout the research period. 
Additionally, the permanency of the effects cannot be evaluated based on the studies included and could be an area for future research. 
Conclusion: Despite the limited number and methodological precision of studies included in this review along with the differing outcome evaluation 
methods, the authors conclude that positive teamwork improvement results are generalizable and agree with the broader base of research of the effective-
ness of simulation on teambuilding. 
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INTRODUCTION
In fast-paced clinical environments, it is essential that health care provid-
ers work together to adequately care for their patients. This model of 
collaborative practice occurs “when multiple health workers from differ-
ent professional backgrounds provide comprehensive health services by 
working with patients, their families, carers and communities to deliver 
the highest quality of care” [1]. In the last decade, Interprofessional 
Education has been used to prepare learners for collaborative clinical 
practice within the workforce. The Centre for the Advancement of 
Interprofessional Education defines Interprofessional Education as 
“learning that occurs when students or members of two or more 

professions learn, about, from and with each other to improve collabora-
tion, and quality of services and care” [2]. Many health care authorities 
and regulating colleges require continuing education inclusive of inter-
professional care skills. 

Landmark reports, such as To Err is Human: Building A Safer Health 
System [3], highlight the importance of preventing medical errors, which 
in Canada accounts for approximately 28,000 deaths yearly [4]. As such, 
simulation-based training for health care providers has become a well-es-
tablished practice, particularly for non-technical skills, to mitigate such 
instances. Non-technical skills can be described as the cognitive and 
interpersonal skills possessed by health care providers that, along with 
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clinical knowledge, aid in the delivery of care [5]. These skills are known 
to be critical for effective teamwork and important in the prevention of 
errors and adverse events in hospitals [6]. Simulation is a tool that can be 
used as an immersive and experiential learning strategy to replicate 
real-patient experiences in safe practice environments [7]. In the litera-
ture, many existing reviews explore simulation-based team training in 
various health-related disciplines. However, there are few studies assess-
ing the use of simulation relating to interprofessional teamwork in the 
workplace and even fewer that include respiratory therapists (RTs). 

RTs are highly skilled members of the interprofessional health care 
team that work in many areas of medicine, including critical and emer-
gency care, community care, diagnostics, rehabilitation, code teams, 
operating rooms, neonatology and paediatrics [8]. Their role is to assist 
in diagnosing and treating patients of all ages suffering from respiratory 
and cardiopulmonary disorders, which range in severity from routine to 
life-threatening [9]. This breadth of practice means that RTs must be 
functional in many different instances of collaborative practice. As such, 
the authors undertook this systematic review to evaluate a primary out-
come of whether simulated interprofessional experiences improve team-
work within health care teams that include RTs. This systematic review 
also assesses secondary outcomes to include other measures related to 
teamwork/collaboration that took place in a health care/clinical setting, 
including improvements in team dynamics and functionality, individual 
and team confidence levels, closed-loop communication and the use of 
huddles and debriefings.

METHODS
This systematic review was conducted in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-analyses reporting 
guideline [10]. The Centre for Reviews and Dissemination, University of 
York outlines collaboration and teamwork as social outcomes and not 
direct health-related outcomes in patient care. Therefore, an International 
Prospective Register of Systematic Reviews (PROSPERO) registration 
number was not applicable or included in this review.

Search strategy for identification of studies
A systematic literature search of PubMed (2011 to 2021), EMBASE (2011 
to 2021) and CINAHL (2011 to 2021) was conducted to find relevant 
articles using the Medical Subject Headings (MeSH) terms 
“Interdisciplinary Communication,” “Patient Simulation,” “High Fidelity 
Simulation Training,” “Simulation Training,” and “Patient Care Team.” To 
broaden the literature search to include articles without indexed MeSH 
terms, free-text was used to include the following keywords alone or in 
various combinations: respiratory, respiratory therapy, health care, communi-
cation, collaboration, simulation, interdisciplinary, simulation-based team train-
ing and teamwork. Boolean operators ‘AND’, ‘OR,’ and ‘NOT’ as well as 
wildcard placeholders (*) were used to further tailor search results. A 
final search of all databases was conducted on December 12, 2021. The 
following example search was entered into PubMed: (“Patient 
Simulation”[Mesh] OR “High Fidelity Simulation Training”[Mesh] OR 
“Simulation Training”[Mesh]) AND (“Clinician” OR “Health Care 
Worker” OR “Healthcare Worker” OR “Healthcare Staff” OR 
“Respiratory Therap*”) AND (“Teamwork” OR “Team work” OR “col-
laboration” OR “team” OR “communication”). 

Study selection
Titles and abstracts were screened to identify potential studies for inclu-
sion. For relevancy and applicability, filters were applied to include 
English-language, studies published within the last 10 years, and studies 
involving human participants. To be considered for this review studies 
needed to include RTs in their health care team; include clinical simula-
tion-based experiences where RTs’ expertise was required and measure 
the effects of the simulation experience on aspects of teamwork. Studies 
were excluded if they did not assess the effects of simulation on aspects 
of teamwork, if participants were students, if teams did not include RTs, 
or if the training did not use a simulated clinical experience where RTs 
would be required. All study authors independently screened eligible 
studies by title, abstract, and content, and the decision to include or 

exclude studies was decided through group consensus. All authors 
worked collaboratively to synthesize key messages from the collected evi-
dence. Consensus was achieved through discussion.

Risk of bias assessment
Risk of bias assessment was conducted across all included studies. The 
Qualitative Checklist from the Critical Appraisal Skills Program [11] was 
used, and a quantitative section was added, which was obtained from 
Viswanathan et al [12]. 

RESULTS

Description of included studies
Figure 1 documents the study selection process. The systematic literature 
search identified 312 articles. Following a review of titles and abstracts, 237 
were eliminated, and 75 unique studies were advanced for full-text review. 
Two studies were eliminated because they were more than 10 years old. Sixty-
two studies were eliminated because they did not include an assessment of 
teamwork change as an outcome measure. Eleven studies were assessed for 
quality using the Critical Appraisal Skills Program [11]. One study was elim-
inated due to poor methodological quality. Therefore, a total of 10 studies 
met the inclusion criteria for this review [13–22] (eight prospective, pre/
post-test studies and two prospective observational studies) (Table 1). 

The 10 included studies were conducted in three countries (United 
States, Canada and Taiwan) between 2011 and 2019. Nine of the 10 
studies outlined the number and role of participants, incorporating a 
total of 1471 subjects (summarized in Table 2). The minimum number of 
participants in a study was 37, and the maximum was 300. As per our 
study inclusion criteria, all studies included RTs. One study did not 
report the total number of participants but included trauma surgery 
attendings, residents, emergency department nurses, technicians, phar-
macists, clerks and RTs.

Simulated clinical experiences 
Descriptions of the simulated clinical experiences, training settings and 
study population characteristics are presented in Table 1. The included stud-
ies reported on simulated clinical experiences derived from a spectrum of 
settings (eg, delivery rooms, emergency departments, intensive care units, 
CT rooms, patient rooms and elevators) and clinical cases. Most simulation 
experiences involved emergent events requiring respiratory intervention. 
These include respiratory failure, cardiogenic shock leading to tachycardia 
and stroke, postoperative hemorrhagic stroke, postoperative Fontan with 
low cardiac output, thrombosed modified Blalock-Taussig shunt, tetralogy of 
Fallot, Ebstein anomaly, blunt abdominal trauma, penetrating chest injury, 
pericardiocentesis, intraperitoneal fluid, septic shock, refractory broncho-
spasm, cardiac arrest and pulmonary hypertensive crisis. 

Most studies (n=9) utilized manikins for simulated events. Mahramus 
et al [20] used the Laerdal SimMan 4G high-fidelity manikin, whereas 
Miller et al [18] and Steinemann et al [17] used the SimMan 3G model. 
Gilfoyle et al [14] and Colman et al [19] used the Laerdal Baby Manikin. 
The Gaumard Newborn HAL and Paediatric HAL simulators were used 
by Figueroa et al [15], Sawyer et al [22] and Nishisaki et al [13]. Sawyer et 
al [22] and Nishisaki et al [13] referred to them as human infant mani-
kins. Chang et al [21] did not specify which brand of manikin was used 
but mentioned a simulator mannequin with electrocardiogram rhythm 
and vital sign monitoring, abnormal breathing sounds, variable lung 
compliance and airway resistance. They also mentioned using plastic 
bags as simulated functional lungs. One study by Tsai et al [16] did not 
provide details of its simulation.

Tools and processes used to assess teamwork 
Studies assessed changes in aspects of interprofessional teamwork using 
a variety of tools and approaches. A summary of outcome assessment 
tools can be found in Table 1.

Figueroa et al [15] and Sawyer et al [22] used teamSTEPPS tools 
developed by the Agency for Healthcare Research and Quality (AHRQ) 
and the US Department of Defense. This method evaluates five core 
competencies of teamwork including team structure, leadership, 
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situational monitoring, mutual support and communication. Originally 
evaluated by the AHRQ, Sawyer et al [22] further evaluated the validity 
of teamSTEPPS in their study using measures of content, response pro-
cess, relationship to other variables, internal structure and consequence 
validity. Internal structural validity and response validity were also 
assessed by Sawyer et al. The authors used a TeamSTEPPS Team 
Performance Observation Tool ( T-TPOT), which was validated for inter-
rater reliability using Cohen’s kappa [23]. However, Figueroa et al [15] 
used undefined assessment tools and included no reference to validity. 

Mahramus et al [20] used the TEAM survey tool. The TEAM survey 
tool was originally developed to assess teamwork skills during resuscita-
tion events and consists of 11 items, 10 rated on a Likert scale of zero to 
four, and one item on a global rating of teamwork on a scale of 1 to 10. 
This study tool consisted of 33 questions and was a composite tool from 
the Observational Skill based Assessment tool for Resuscitation, vali-
dated in 2011 by Walker et al using face and content validity and reliabil-
ity assessment using Cronbach’s alpha to assess inter-rater reliability [26]. 

Gilfoyle et al [14] measured successes based on Paediatric Advanced 
Life Support guidelines evaluated with the Clinical Performance Tool. 
This tool examines adherence to paediatric guidelines using four check-
lists to assess shock, respiratory failure, asystole and supraventricular 
tachycardia. This tool was validated by the authors of the study for reli-
ability and construct validity. The tool was also validated by Donoghue 
et al [27]. Gilfoyle et al [14] also evaluated teamwork using the Clinical 
Teamwork Scale, which was validated by Guise et al [28]. 

Steinemann et al [17] used the Oxford Non-Technical Skills 
(NOTECHS) scale for trauma that uses five main teamwork domains of 
leadership, cooperation and resource management, communication and 
interaction, assessment and decision making, and situation awareness/
coping with stress. This method uses 47 behavioural exemplars and was 
validated by others, including Mishra et al, in 2009 [29]. 

Miller et al [18] evaluated teamwork and communication skills using 
the Clinical Teamwork Scale. This scale assesses teamwork with a 14-item 

scale ranging from 0 to 10, 10 reflecting a perfect score. It has been vali-
dated by Guise et al [28] and measures five domains of clinical team-
work: communication, situational awareness, decision-making, role 
responsibility and patient friendliness.

Colman et al [19] used the same tool as validated by Guise et al [28] 
but called it the Clinical Training Scale Tool. As above, this is a validated 
tool using standards of teamwork using Pearson’s correlation coefficient 
and Kappa coefficient for inter-rater reliability. 

Nishisaki et al [13] developed an evaluation tool named Just-In-Time 
Paediatric Airway Provider Performance Scale for paediatric intubation 
using the health care failure mode and effect analysis to identify import-
ant processes necessary for safe airway management in the paediatric 
intensive care unit. The study authors used Health care Failure Mode 
and Effect Analysis independent expert raters and a global team perfor-
mance assessment to assess the tool’s reliability and validity.

Tsai et al [16] compared pre- and post-simulation questionnaire 
scores and analyzed data using ANOVA testing. The authors used a 
5-point Likert scale to rate the responses from strongly disagree to 
strongly agree. The tool was constructed using a Delphi methodology, 
which is a methodology that uses a panel of experts to arrive at a group 
consensus. 

Lastly, Chang et al [21] assessed four non-technical skills (task man-
agement, teamwork, situational awareness and decision-making) using a 
validated 15-item Anaesthetists’ Non-Technical Skills checklist [30]. The 
authors assessed the technical skill of RT trainees (new hire RTs) with a 
28-item checklist that was examined for expert validity.

Findings
A summary of the study outcomes can be found in Table 1. The study by 
Mahramus et al [20] found increased teamwork scores from 2.57 to 2.27 
out of 5 to 3.2 and 3.7 for the first and second simulation, respectively 
(P<0.001). In their study, the observer mean TEAM scored 3.0 and 3.7 
for the first and second simulations respectively (P<0.001). 

FIGURE 1
Study selection process flowchart
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In the study by Sawyer et al [22], attitudes toward teamwork improved 
from 4.4 to 4.7 (95% CI 20.32 to 20.22, P=0.001). After simulation 
experiences, significant improvement in teamwork skills was reported 
after training for team structure from 2.5 to 4.2 (95% CI 22.0 to 21.4, 
P=0.001) were measured. Additionally, communication increased from 
3.0 to 4.4 out of five (95% CI 21.8 to 21.5, P=0.001). 

Miller et al [18] recorded communication score improvements from 
5.0 to 7.8 during simulation (P=0.147), though all measures returned to 
baseline values during the potential decay phase. 

Colman et al [19] found an overall teamwork rating improvement 
post-simulation as well as with individual teamwork skills assessed 
including team rating, closed-loop communication, directed communi-
cation and role clarity. Statistically significant teamwork improvement 
was noted in their study with the addition of simulated events (P<0.0001). 

In the study by Nishisaki et al [13], airway teams with two or more 
JIT-trained team members scored higher compared with the teams with 
fewer trained team members 127±6 versus 116±9 (P=0.131) in the techni-
cal domain, 71±5 versus 64±7 (P=0.057) in the behavioural domain. 

Gilfoyle et al [14] reported improved Clinical Performance Tool 
scores from 67.3% to 79.6% (P<0.0001), improved time to initiate chest 
compressions from 60.8s to 27.1 s (P<0.001), and time to defibrillation 
164.8 to 122.0 s. The authors concluded that the clinical performance of 
the teams improved in a manner likely to lead to improved patient out-
comes in real-life events.

Figueroa et al [15] published improved confidence and skill after 
training and 3 months later in advanced airway management, cardiover-
sion and defibrillation (P<0.05). Increases in closed-loop communica-
tion, use of huddles and debriefings, mutual respect, and a sense of 
empowerment were also noted (P<0.05). 

The study by Tsai et al [16] assessed team dynamics with varying expe-
riences. They reported participants with one to 5 years’ experience 
improved team dynamics and confidence scores from 3.4 to 4.3 post-sim-
ulation. Participants with five to 15 years’ experience increased their 
scores from 4.2 to 4.8. Those with 15 years of experience increased 
scores from 4.4 to 4.8 (P<0.1). 

Steinemann et al [17] noted significant improvement in trauma team-
work from the first to the last scenario of 32% to 84% (P<0.05) and 
mean time in seconds to completion of three common resuscitation 
tasks from 460.0 to 353.0 s (P<0.01). Similarly, Miller et al [18] noted the 
mean time to application of cardiac monitors decreased from 158.0 to 
129.0 s during the simulation phase. 

 Chang et al [21] found that participants achieved a significantly 
higher level of both technical and non-technical skills which increased 
with each exposure to the simulation training. The team functionality of 
the experimental group was significantly higher than the control group 
in the post-test. For RTs specifically, the overall achieved skills (involving 
intrahospital transport of a simulated critically ill patient) in the experi-
mental group was 82.1% compared with 55.4% in the control group.

Risk of bias assessment
Risk of bias assessment was conducted across all included studies (see 
Appendix 11). The Qualitative Checklist from the Critical Appraisal 
Skills Program [11] was used, and a quantitative section was added, 
which was obtained from Viswanathan et al [12]. 

Randomization and participant/researcher blinding were not com-
pleted in the majority of studies [14,16–20,22]. Of the three studies that 
blinded participants [13,15,21], Nishisaki et al [13] noted potential bias 
as observers were not blinded to each simulated event. Figueroa et al [15] 
de-identified evaluations to reduce potential bias, but course instructors 
worked with the course participants. A single quasi-experimental study 
by Chang et al [21] used randomization.

Risk of selection bias was also found in included studies because 
convenience sampling was the most common form of participant selec-
tion. The study by Sawyer et al [22] recruited participants through a hos-
pital-wide quality improvement initiative. Similarly, Chang et al [21] 

1Supplementary materials are available at https://www.cjrt.ca/wp-con-
tent/uploads/Supplement-cjrt-2022-060.docx.TA
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enrolled participants and randomly assigned them to an experimental or 
control group. The sample size was small and conducted in a single hos-
pital. Mahramus et al [20] reported difficulties in eliminating partici-
pants through convenience sampling of those who routinely respond to 
code events as members of a hospital resuscitation team. Miller et al [18] 
collected data as a convenience sample, mentioning that they reported 
on data collected on days only, not nights and weekends, though this 
would not have affected the composition of the trauma team. 

Reporting bias was also identified in studies that utilized participant 
self-reporting. For example, Mahramus et al [20] noted that “participants 
can be more inclined to self-report better scores post-simulation as they 
expect their teamwork skills would improve.” Sawyer et al [22] also noted 
this potential for bias post-simulation to self-report having improved. 
According to Steinemann et al [17], “The improvement in teamwork 
scores following training may be attributable, in part, to the Hawthorne 
effect.” A limitation of the study by Tsai et al [16] is that all those who 
could potentially respond to an event are not included in their study. 
Additionally, the authors do not use a specific validated questionnaire 
for reporting, though this method was justified with a Delphi methodol-
ogy. Likewise, the present study utilizes self-reporting for data 
collection. 

DISCUSSION
Collectively, the studies included in this review demonstrate that inter-
professional simulation experiences enhance teamwork, as assessed 
through various measures. The tools used in nine of the 10 studies to 
assess change in teamwork (excluding Figueroa et al [15]) provided evi-
dence of validity as indicated in the Tools and Processes Used to Assess 
Teamwork section. However, most studies used different methods to 
evaluate this result. 

The variety of assessment tools used in these studies make it difficult 
to compare results across studies; however, because numerous distinct 
validated tools resulted in positive results, the effects can be considered 
more likely to be true. One tool could be poor at assessing teamwork 
change, but it is less likely that they are all poor. Another strength of the 
studies is that the simulated clinical experience cases and treatment set-
tings were quite diverse. The fact that teamwork was advanced regardless 
of the specific clinical cases and places is positive.

Due to the nature of the study designs included in this review, each study 
included some forms of bias (reported in Table 1). When interpreting 
results, it is important to consider that subjects may have altered their 
behaviour based on the knowledge they were being observed, otherwise 
known as the Hawthorne effect [31]. As studies varied in their outcome mea-
sures, it was not possible to meaningfully combine the data for analysis.

 It is unclear whether the improvement recorded in teamwork can be 
strictly attributed to the simulation intervention cultivating better group 
dynamics or in part due to the development of team members’ bedside 
and clinical skills over time as the research was conducted [20]. The per-
manency of these effects is also unclear because only one study [15] 

reassessed teamwork abilities after the initial simulation session and eval-
uation. After a 3-month follow-up, the authors found participants still 
felt a sense of empowerment. As a result of the simulation exercise, 
changes to practice had been made to improve teamwork and communi-
cation, including debriefings after any significant event and the incorpo-
ration of bed/shift huddles [15]. Steinemann et al [17] also noted, “in 
addition to subjective improvements in teamwork skills, we observed 
improvements in clinical process in the 6 months following teamwork 
training of most of our trauma team members.” However, according to 
Miller et al [18], there was no continuation and the improved teamwork 
and communication were not sustained. 

Six of the 10 studies [13,14,17,19,21,22] specifically indicated there is 
a gap in the literature for more comprehensive research into the role of 
simulation on health care team dynamics and the length of time that the 
improvements (if present) would be sustained. As a remedy to this “dilu-
tion of training effect” [13], five of the 10 studies [13,16–18,21] suggested 
refresher simulations or integrating simulations into more regular 
schedules. 

The challenges involved in creating and assessing these complex 
events within a working hospital setting (or offsite) cannot be under-
stated. Aside from the technical issues of running a high-fidelity session 
(two studies noted issues with sound and video quality of recordings), 
several studies noted the logistical difficulty of scheduling participants in 
acute patient care areas such as emergency departments or intensive care 
units at the same time, even though these are the providers who would 
get the most benefit from multidisciplinary team training [13]. In addi-
tion, as noted by Nishisaki et al [13], even if one group experienced an 
improvement in teamwork skills during simulation, those same members 
would not necessarily be together in a real-world situation. 

Despite the challenges and uncertainty, most studies concluded that 
simulation training was feasible, showed results in improved teamwork 
and that the building of technical and non-technical skills can be applied 
to any interprofessional health care team. The benefits of simulation 
have come to the forefront during the COVID-19 pandemic, including 
increased safety through the reduced need for patient interaction, the 
development of skills to reduce errors during a stressful period when 
protocols can change quickly, and a sense of solidarity with interprofes-
sional colleagues.

Study limitations
The limitations of this review include the limited number of studies that 
met the criteria for inclusion; the lack of methodological precision in 
most studies; and small sample sizes in three studies [13,18,21]. No stud-
ies reported negative results, which could be due to the method of using 
self-reporting questionnaires for assessment (as in the majority of 
included studies). This can lead to positive answers from participants, as 
reported in the Risk of Bias section. Additionally, the search terms used 
to find articles may not have captured all relevant literature and the stud-
ies that were included by nature of their designs may have inherent 

TABLE 2
Study population breakdown
Author Total Nurse Doctors Residents RT Nurse practitioner Other allied* Not mentioned

Mahramus et al 73 23 0 18 30 0 0 2
Sawyer et al 42 29 10 0 3 0 0 0
Nishisaki et al 265 122 0 78 65 0 0 0
Colman et al 165 110 9 16 30 0 0 0
Gilfoyle et al 300 130 0 103 65 2 0 0
Figueroa et al 37 23 0 0 5 0 5 4
Tasi et al 177 63 10 76 25 0 0 3
Steinemann et al 137 44 33 24 23 0 16 0
Chang et al 275 128 0 131 16 0 0 0
Miller et al† n/a n/a n/a n/a n/a n/a n/a n/a
Total 1471 672 62 446 262 2 21 9

*Other Allied: ED technicians and physician assistants. †Miller et al did not specify participant breakdown but included trauma surgery attendings, residents, ED 
nurses, technicians, pharmacists, clerks and RTs. 



Effects of simulation-based cardiopulmonary and respiratory case training

Can J Respir Ther Vol 59	 93

participant bias toward those who are more at ease or function well 
within a team setting. However, data from this review agrees with pub-
lished literature on the effectiveness of simulation in team building in 
the clinical setting. 

Future research
To our knowledge, there are no studies to date that compare teamwork 
scores with and without RTs as part of the health care team undergoing 
simulation. Firstly, there is the potential for future research to analyze 
the specific impact of the RT role being present/absent and any impact 
on teamwork scores. Secondly, there is potential for research on skill 
retention post-simulation. Related to this, the research could focus on 
the optimal length, format and interval for refresher training. 
Furthermore, analysis based on each institution’s needs and available 
resources is necessary to determine whether the benefit warrants the 
cost. Thirdly, there is potential for research on the effect of these inter-
ventions on clinical outcomes in patient care, as noted by Steinemann et 
al [17] and Sawyer et al [22]; as several studies noted it is considered to be 
a strong possibility [14]. 

A review by Lackie et al [32] discusses how to embed the psychologi-
cal safety of participants into simulation activities. According to their 
findings, safety enablers include pre-briefing-debriefing by trained facili-
tators, no-blame culture and structured evidenced-based simulation 
designs, while barriers include hierarchy among/between professions, 
being observed, and fear of making mistakes [32]. As mentioned, patient 
actors were used in three studies in their simulation events [14,17,19]. 
Although outside the scope of this review, this is an important area that 
should be considered in the early planning stages of all future simulation 
research.

CONCLUSION
The objective of this systematic review was to determine whether simu-
lated interdisciplinary activities in the health care or clinical setting 
improve interprofessional collaboration and teamwork within health 
care teams that include RTs. Based on this review, it is clear that simula-
tion should be fostered in the clinical setting for interprofessional teams 
including RTs, notwithstanding the various challenges. In these studies, 
simulation improved not only technical skills but also non-technical 
skills that are important in the prevention of errors and adverse events 
in hospitals. 

A few of the reported secondary outcomes include improvements in 
team dynamics and functionality, individual and team confidence levels, 
closed-loop communication, use of huddles and debriefings and mutual 
respect, as well as a sense of empowerment. Although the technical 
nature of the interventions varies, the act of working together in a safe, 
simulated environment as an interdisciplinary group has proven benefits 
in the short- and medium-term. Future research is needed in the field of 
simulation and respiratory therapy for improved collaboration. Studying 
qualitative skills is often difficult, and therefore the undertaking of a 
systematic and longitudinal evaluation is needed to accurately measure 
whether simulation meaningfully contributes to the improvement of 
these skills in the workplace. Furthermore, how the development of 
these skills through simulation impacts patient care should also be 
measured.

DISCLOSURES
Contributors
All authors contributed to the conception or design of the work, acqui-
sition, analysis, or interpretation of the data. All authors were involved 
in drafting and commenting on the paper and have approved the final 
version. Carly Brockington is Managing Editor for the CJRT, but was 
blinded to the decision-making process. 

Funding
The present study did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Competing interests
All authors have completed the ICMJE uniform disclosure form and 
declare no conflict of interest.

Ethical approval
Not required for this article type.

REFERENCES
	 1.	 Gilbert JH, Yan J, Hoffman SJ. A WHO report: Framework for action on 

interprofessional education and collaborative practice. J Allied Health 
2010;39 Suppl 1:196–7.

	 2.	 Centre for the Advancement of Interprofessional Education. Statement 
of Purpose. 2019. <https://www.caipe.org/resource/CAIPE-Statement-
of-Purpose-2016.pdf> (Accessed in 2019).

	 3.	 Institute of Medicine (US) Committee on Quality of Health Care in 
America, Kohn LT, Corrigan JM, Donaldson MS, eds. To Err is Human: 
Building a Safer Health System. Washington, DC: National Academies 
Press (US); 2000.

	 4.	 RiskAnalytica. The Case for Investing in Patient Safety in Canada 
(PDF). August 2017. <https://www.patientsafetyinstitute.ca/en/toolsRe-
sources/Documents/Patient%20Harm%20Awareness%20-%20Ipsos/
Risk%20Analytica%202017%20The%20Case%20for%20Investing%20
in%20Patient%20Safety%20in%20Canada.pdf> (Accessed in 2021).

	 5.	 Gordon M, Darbyshire D, Baker P. Non-technical skills training to 
enhance patient safety: A systematic review. Med Educ 2012;46(11):1042–
54. https://doi.org/10.1111/j.1365-2923.2012.04343.x

	 6.	 Walker ST, Sevdalis N, McKay A, et al. Unannounced in situ simula-
tions: Integrating training and clinical practice. BMJ Qual Saf 
2013;22:453–8. https://doi.org/10.1136/bmjqs-2012-000986

	 7.	 Aggarwal R, Mytton OT, Derbrew M, et al. Training and simulation for 
patient safety. Qual Saf Health Care 2010;19 Suppl 2:i34–43. https://
doi.org/10.1136/qshc.2009.038562

	 8.	 Canadian Society of Respiratory Therapists. What is an RT? 2019. 
<https://www.csrt.com/wp-content/uploads/What-is-an-RT_2019.pdf> 
(Accessed in 2019).

	 9.	 Thompson Rivers University. Respiratory Therapy. n.d. <https://www.
tru.ca/science/diplomas-certificates/rt.html> (Accessed in 2022).

	10.	 Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items 
for systematic reviews and meta-analyses: The PRISMA statement. BMJ 
2009;339:b2535. https://doi.org/10.1136/bmj.b2535

	11.	 Critical Appraisal Skills Programme. CASP Qualitative Checklist. 2018. 
<https://casp-uk.net/wp-content/uploads/2018/01/CASP-Qualitative-
Checklist-2018.pdf> (Accessed in 2019).

	12.	 Viswanathan M, Patnode CD, Berkman ND, et al. Recommendations 
for assessing the risk of bias in systematic reviews of health care inter-
ventions. J Clin Epidemiol. ePub ahead of print. https://dx.doi.
org/10.1016/j.jclinepi.2017.12.004

	13.	 Nishisaki A, Nguyen J, Colborn S, et al. Evaluation of multidisciplinary sim-
ulation training on clinical performance and team behavior during tracheal 
intubation procedures in a pediatric intensive care unit. Pediatr Crit Care 
Med 2011;12(4):406–14. https://doi.org/10.1097/PCC.0b013e3181f52b2f

	14.	 Gilfoyle E, Koot DA, Cheng A, et al. Improved clinical performance and 
teamwork of pediatric interprofessional resuscitation teams with a simu-
lation-based educational intervention. Pediatr Crit Care Med 
2017;18(2):e62–9. https://doi.org/10.1097/PCC.0000000000001025

	15.	 Figueroa MI, Sepanski R, Goldberg SP, Shah S. Improving teamwork, 
confidence, and collaboration among members of a pediatric cardiovas-
cular intensive care unit multidisciplinary team using simulation-based 
team training. Pediatr Cardiol 2013;34(3):612–9. https://doi.
org/10.1007/s00246-012-0506-2

	16.	 Tsai AC, Krisciunas GP, Brook C, et al. Comprehensive Emergency 
Airway Response Team (EART) training and education: Impact on team 
effectiveness, personnel confidence, and protocol knowledge. Ann Otol 
Rhinol Laryngol 2016;125(6):457–63. https://doi.org/10.1177/0003​
489415619178

	17.	 Steinemann S, Oliver C, Berg B, et al. In situ, multidisciplinary, simula-
tion-based teamwork training improves early trauma care. J Surg Educ 
2011;68(6):472–7. https://doi.org/10.1016/j.jsurg.2011.05.009

	18.	 Miller D, Crandall C, Washington IIIC, McLaughlin S. Improving team-
work and communication in trauma care through in situ simulations. 
Acad  Emerg Med 2012;19(5):608–12. https://doi.org/10.1111/​
j.1553-2712.2012.01354.x

https://www.caipe.org/resource/CAIPE-Statement-of-Purpose-2016.pdf
https://www.caipe.org/resource/CAIPE-Statement-of-Purpose-2016.pdf
https://www.patientsafetyinstitute.ca/en/toolsResources/Documents/Patient%20Harm%20Awareness%20-%20Ipsos/Risk%20Analytica%202017%20The%20Case%20for%20Investing%20in%20Patient%20Safety%20in%20Canada.pdf
https://www.patientsafetyinstitute.ca/en/toolsResources/Documents/Patient%20Harm%20Awareness%20-%20Ipsos/Risk%20Analytica%202017%20The%20Case%20for%20Investing%20in%20Patient%20Safety%20in%20Canada.pdf
https://www.patientsafetyinstitute.ca/en/toolsResources/Documents/Patient%20Harm%20Awareness%20-%20Ipsos/Risk%20Analytica%202017%20The%20Case%20for%20Investing%20in%20Patient%20Safety%20in%20Canada.pdf
https://www.patientsafetyinstitute.ca/en/toolsResources/Documents/Patient%20Harm%20Awareness%20-%20Ipsos/Risk%20Analytica%202017%20The%20Case%20for%20Investing%20in%20Patient%20Safety%20in%20Canada.pdf
https://doi.org/10.1111/j.1365-2923.2012.04343.x
https://doi.org/10.1136/bmjqs-2012-000986
https://doi.org/10.1136/qshc.2009.038562
https://doi.org/10.1136/qshc.2009.038562
https://www.csrt.com/wp-content/uploads/What-is-an-RT_2019.pdf
https://www.tru.ca/science/diplomas-certificates/rt.html
https://www.tru.ca/science/diplomas-certificates/rt.html
https://doi.org/10.1136/bmj.b2535
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Qualitative-Checklist-2018.pdf
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Qualitative-Checklist-2018.pdf
https://dx.doi.org/10.1016/j.jclinepi.2017.12.004
https://dx.doi.org/10.1016/j.jclinepi.2017.12.004
https://doi.org/10.1097/PCC.0b013e3181f52b2f
https://doi.org/10.1097/PCC.0000000000001025
https://doi.org/10.1007/s00246-012-0506-2
https://doi.org/10.1007/s00246-012-0506-2
https://doi.org/10.1177/0003489415619178
https://doi.org/10.1177/0003489415619178
https://doi.org/10.1016/j.jsurg.2011.05.009
https://doi.org/10.1111/j.1553-2712.2012.01354.x
https://doi.org/10.1111/j.1553-2712.2012.01354.x


O’Brien et al.

94	 Can J Respir Ther Vol 59

	19.	 Colman N, Figueroa J, McCracken C, Hebbar K. Simulation-based 
team  training improves team performance among pediatric intensive 
care  unit staff. J Pediatr Intensive Care 2019;8(2):83–91. https://doi.
org/10.1055/s-0038-1676469

	20.	 Mahramus TL, Penoyer DA, Waterval EME, Sole ML, Bowe EM. Two 
hours of teamwork training improves teamwork in simulated cardiopul-
monary arrest events. Clin Nurse Spec 2016;30(5):284–91. https://doi.
org/10.1097/NUR.0000000000000237

	21.	 Chang YC, Chou LT, Lin HL, et al. An interprofessional training pro-
gram for intrahospital transport of critically ill patients: Model build-up 
and assessment. J Interprof Care 2019:1–5. https://doi.org/10.1080/13
561820.2018.1560247

	22.	 Sawyer T, Laubach VA, Hudak J, Yamamura K, Pocrnich A. Improvements 
in teamwork during neonatal resuscitation after interprofessional 
TeamSTEPPS training. Neonatal Netw 2013;32(1):26–33. https://doi.
org/10.1891/0730-0832.32.1.26

	23.	 Agency for Healthcare Research and Quality. TeamSTEPPS Website. 
<http://www.ahrq.gov/professionals/education/curriculum-tools/team-
stepps/instructor/index.html> (Accessed in 2020).

	24.	 Baker DP, Krokos KJ, Amodeo AM, for the American Institutes for Research, 
U.S. Department of Defense. TeamSTEPPS Teamwork Attitudes 
Questionnaire Manual <https://www.ahrq.gov/teamstepps/instructor/ref-
erence/teamattitudesmanual.html> (Accessed in 2020).

	25.	 Cooper S, Cant R, Porter J, et al. Rating medical emergency teamwork 
performance: Development of the TeamEmergency Assessment Measure 
(TEAM). Resuscitation 2010;81:446–52. https://doi.org/10.1016/j.
resuscitation.2009.11.027

	26.	 Walker S, Brett S, McKay A, Lambden S, Vincent C, Sevdalis N. 
Observational Skill-based Clinical Assessment tool for Resuscitation 
(OSCAR): Development and validation. Resuscitation 2011;82(7):835–
44. https://doi.org/10.1016/j.resuscitation.2011.03.009

	27.	 Donoghue A, Nishisaki A, Sutton R, et al. Reliability and validity of a 
scoring instrument for clinical performance during pediatric advanced 
life support simulation scenarios. Resuscitation 2010;81:331–6. https://
doi.org/10.1016/j.resuscitation.2009.11.011

	28.	 Guise JM, Deering SH, Kanki BG, et al. Validation of a tool to measure 
and promote clinical teamwork. Simul Healthc 2008;3:217–23. https://
doi.org/10.1097/SIH.0b013e31816fdd0a

	29.	 Mishra A, Catchpole K, McCulloch P. The Oxford NOTECHS System: 
Reliability and validity of a tool for measuring teamwork behaviour in 
the operating theatre. Qual Saf Health Care 2009;18(2):104–8. https://
doi.org/10.1136/qshc.2007.024760

	30.	 Fletcher G, Flin R, McGeorge P, Glavin R, Maran N, Patey R. 
Anaesthetists’ Non-Technical Skills (ANTS): Evaluation of a 
behavioural  marker system†. Br J Anaesth 2003;90(5):580–8. https://
doi.org/10.1093/bja/aeg112

	31.	 Sackett Catalogue of Bias Collaboration, Spencer EA, Mahtani K. 
Hawthorne bias. In: Catalogue of Bias. 2017. <https://catalogofbias.org/
biases/hawthorne-effect/> (Accessed in 2023).

	32.	 Lackie K, Hayward K, Ayn C, et al. Creating psychological safety in 
interprofessional simulation for health professional learners: A scoping 
review of the barriers and enablers [published online ahead of print, 
2022 Apr 11]. J Interprof Care 2022;1–16.

https://doi.org/10.1055/s-0038-1676469
https://doi.org/10.1055/s-0038-1676469
https://doi.org/10.1097/NUR.0000000000000237
https://doi.org/10.1097/NUR.0000000000000237
https://doi.org/10.1080/13561820.2018.1560247
https://doi.org/10.1080/13561820.2018.1560247
https://doi.org/10.1891/0730-0832.32.1.26
https://doi.org/10.1891/0730-0832.32.1.26
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/index.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/index.html
https://www.ahrq.gov/teamstepps/instructor/reference/teamattitudesmanual.html
https://www.ahrq.gov/teamstepps/instructor/reference/teamattitudesmanual.html
https://doi.org/10.1016/j.resuscitation.2009.11.027
https://doi.org/10.1016/j.resuscitation.2009.11.027
https://doi.org/10.1016/j.resuscitation.2011.03.009
https://doi.org/10.1016/j.resuscitation.2009.11.011
https://doi.org/10.1016/j.resuscitation.2009.11.011
https://doi.org/10.1097/SIH.0b013e31816fdd0a
https://doi.org/10.1097/SIH.0b013e31816fdd0a
https://doi.org/10.1136/qshc.2007.024760
https://doi.org/10.1136/qshc.2007.024760
https://doi.org/10.1093/bja/aeg112
https://doi.org/10.1093/bja/aeg112
https://catalogofbias.org/biases/hawthorne-effect/
https://catalogofbias.org/biases/hawthorne-effect/

