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Systematic review

Simulation training appears to 
improve nurses’ ability to recognise 
and manage clinical deterioration
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Implications for practice and research
 ► Evidence suggests that simulation training improves nurses’ clinical 

knowledge and performance in recognising and managing clinical 
deterioration in simulated environments.

 ► More research is required to establish the most effective models of 
simulation training and the impact on patient outcomes in real clin-
ical settings.

 ► The development of a valid and reliable standardised evaluation 
tool could improve the comparability and consistency of simulation 
training in the recognition and management of clinical deterioration.

Context
The importance of education has been highlighted to support nurses’ role 
in recognising and responding to clinical deterioration.1  Simulation is 
increasingly used as a teaching modality in both academic and clinical 
settings to improve nurses’ ability to recognise and manage clinical dete-
rioration.2  This meta-analysis is very timely in quantitatively synthe-
sising the effectiveness of simulation education in the recognition and 
management of clinical deterioration.

Methods
Six databases were searched until June 2016, including randomised 
controlled trials (RCTs) or quasi-experimental studies using pretest–
posttest designs that evaluated the effect of simulation-based interven-
tions on student nurses’ and/or nurses’ knowledge and performances in 
recognising and managing clinical deterioration. For each study, a stan-
dardised mean difference (d) effect size was computed for the reported 
outcomes. Due to the vast heterogeneity across studies, random-effect 
analyses were conducted to examine the effect sizes for knowledge 
and performance. Moderator analyses were conducted to determine 
whether effect sizes were influenced by simulated-based intervention 
characteristics.

Findings
The meta-analyses included 19 empirical research studies. Although 
the effect sizes for both knowledge and performance increased signifi-
cantly  across both single-group pretest–posttest and two-group posttest 

analyses, simulation-based interventions have stronger effects on perfor-
mance. In single-group pretest–posttest, moderator analysis suggested 
that length of session had a larger positive impact on knowledge scores as 
compared with increasing the number of clinical scenarios utilised during 
simulation. Face-to-face simulation was also observed to be significantly 
associated with an increase in effect size for knowledge compared with 
web-based simulation programs, but not so for performance.

Commentary
This is the first meta-analysis to examine the effectiveness of simulation 
on nurses’ knowledge and performance in recognising and managing 
clinical deterioration. The findings suggest that simulated-based learning 
has a positive effect on nurses’ knowledge and performance to recognise 
and manage clinical deterioration. However, the results must be inter-
preted with caution.

As acknowledged by the authors, there was significant heterogeneity 
in each analysis. Heterogeneity was influenced by the considerable vari-
ability among simulation intervention characteristics and implemen-
tation procedures, as well as study design and outcome measurements 
used. To improve the comparability of simulation-based programs, the 
authors recommended the development of standardised simulation-based 
education programme, but did not elaborate further. Such standardisation 
could include the application of evidence-based concepts or tools such as 
Airway, Breathing, Circulation, Disability and Exposure (ABCDE) or Situ-
ation, Background, Assessment and Recommendation (SBAR) into simu-
lation programme for nursing assessment, management and reporting of 
clinical deterioration.3 These concepts were also utilised in the develop-
ment of a simulation-based evaluation tool, known as RAPIDS-tool, to 
measure simulation performance on clinical deterioration.4 A valid and 
reliable standardised tool could be used in future studies to evaluate and 
compare nursing education programs in clinical deterioration.

Only one study in the review evaluated the impact of simulation on 
nurses’ actual practice in the clinical setting.5 More robust outcome eval-
uation on the transfer of simulation learning to clinical practice, such as 
evaluating the impact of simulation on patient outcomes is needed.

The outcomes associated with web-based versus face-to-face delivery 
also require further research. Given the resource-intensive nature of 
face-to-face simulation, web-based simulation provides a more viable 
learning option, especially for institutions with large number of learners. 
A comparative study of the clinical and financial impact between face-
to-face simulation and web-based simulation on clinical deterioration 
could be considered for future studies.6

Overall, this review strengthens the case for simulation providing 
an effective method for improving nurses’ knowledge and performance 
related to clinical deterioration. However, the question of how best to 
deliver training requires further investigation.

Competing interests None declared.

Provenance and peer review Commissioned; internally peer reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in the 
text of the article) 2017. All rights reserved. No commercial use is 
permitted unless otherwise expressly granted.

References
 1. Chua WL, Mackey S, Ng EK, et al. Front line nurses’ experiences with deteriorating 

ward patients: a qualitative study. Int Nurs Rev 2013;60:501–9.
 2. Connell CJ, Endacott R, Jackman JA, et al. The effectiveness of education in the 

recognition and management of deteriorating patients: a systematic review. Nurse 
Educ Today 2016;44:133–45.

Nurse education
 on A

pril 10, 2024 by guest. P
rotected by copyright.

http://ebn.bm
j.com

/
E

vid B
ased N

urs: first published as 10.1136/eb-2017-102742 on 9 A
ugust 2017. D

ow
nloaded from

 

http://ebn.bmj.com
http://rcnpublishing.com/
http://dx.doi.org/10.1111/inr.12061
http://dx.doi.org/10.1016/j.nedt.2016.06.001
http://dx.doi.org/10.1016/j.nedt.2016.06.001
http://ebn.bmj.com/


Evid Based Nurs October 2017 | volume 20 | number 4 | 123

Nurse education

 3. Liaw SY, Rethans JJ, Scherpbier A, et al. Rescuing A patient in deteriorating 
situations (RAPIDS): A simulation-based educational program on recognizing, 
responding and reporting of physiological signs of deterioration. Resuscitation 
2011;82:1224–30.

 4. Liaw SY, Scherpbier A, Klainin-Yobas P, et al. Rescuing A patient in  
deteriorating situations (RAPIDS): an evaluation tool for assessing simulation  
performance on clinical deterioration. Resuscitation 2011; 
82:1434–1439.

 5. Liaw SY, Wong LF, Lim EY, et al. Effectiveness of a Web-Based Simulation in 
Improving Nurses’ Workplace Practice With Deteriorating Ward Patients: A Pre- and 
Postintervention Study. J Med Internet Res 2016;18:e37.

 6. Cooper SJ, Kinsman L, Chung C, et al. The impact of web-based and face-to-face 
simulation on patient deterioration and patient safety: protocol for a multi-site 
multi-method design. BMC Health Serv Res 2016;16:475.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://ebn.bm

j.com
/

E
vid B

ased N
urs: first published as 10.1136/eb-2017-102742 on 9 A

ugust 2017. D
ow

nloaded from
 

http://dx.doi.org/10.1016/j.resuscitation.2011.04.014
http://dx.doi.org/10.1016/j.resuscitation.2011.06.008
http://dx.doi.org/10.2196/jmir.5294
http://dx.doi.org/10.1186/s12913-016-1683-0
http://ebn.bmj.com/

