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Background 

 Crew Resources Management 
 Promotes safety and team efficiency through 

optimal use of  resources 

 Multidisciplinary learning experience  

 Improve teamwork 

 Enhance patient safety and reduce medical 
errors 



Background 

 Commenced in NTWC since 2011  

 1 day course from classroom based to simulation based 

 



Objective 

 Investigate the impact of  locally adopted CRM simulation 
based training on perception and knowledge about CRM 
among general staff  and OT staff 



Methodology 

 Retrospective study to evaluate the impact of  CRM training 
on patient safety culture in general and OT personnel in 
TMH 

 May 2013 to September 2015 

 Questionnaire 

 12 item 

 32 item 

 Subgroup analysis of  OT participants 



Results 

 Response rate 
 45 frontline training workshops with 712 participants 

 12 item questionnaire 
 660 (93%) completed 

 32 item questionnaire 
 General staff 
 612 (86.0%) completed  pre and post-1m survey 
 146 (20.5%) completed  pre, post-1m and post-1yr FU survey 

 OT staff 
 132/157 (84.1%) completed pre and post-1m survey 
 32 (20.4%) completed pre, post-1m and post-1yr survey 

 



Table 1 Satisfaction score of all participants upon completion of the course 



Questions about your unit 

General Staff OT staff 

Table 2  Questions about your unit from general participants. 1= strongly disagree, 10=strongly agree. 
P- values obtained from Wilcoxon signed rank test 

Table 3  Questions about your unit from OT participants. 1= strongly disagree, 10=strongly agree. P- values 
obtained from Wilcoxon signed rank test 



Evaluation of  CRM Knowledge 

Table 4 Evaluation of CRM knowledge from general participants. P- values obtained from 
McNemar’s test and Wilcoxon signed rank test 

Table 5 Evaluation of CRM knowledge from OT participants. P- values obtained from 
McNemar’s test and Wilcoxon signed rank test 



Evaluation of  Competence 

Table 6 Evaluation of CRM knowledge from general participants. 1= strongly disagree, 10=strongly agree. P- values 
obtained from Wilcoxon signed rank test 

Table 7 Evaluation of CRM knowledge from OT participants. 1= strongly disagree, 10=strongly agree. P- values 
obtained from Wilcoxon signed rank test 

General Staff OT staff 



Evidence on Reaction & 
Learning 

 CRM training is associated with improvement in attitude 
towards patient safety  

 However only reflects Kirkpatrick model level 1 (reaction) 
and 2 (learning) 

 



Kirkpatrick’s model 



Evidence on Behavior 

 Introduction of  CRM elements into the workplace 

 Initiation of  briefing and debriefing huddles for 
elective list 

 Mandatory CRM workshops for all new staff 

 Procedural Time Out 
 Use of  critical language e.g. CUS model 

 Post resuscitation debriefing 



Evidence based on NTWC Experience

 Outcome Evidence 
 Briefings and Debriefings in OT 
 Implemented in 5/2014 to elective lists 

 Evaluation 

 Elective Overrun (1-year data pre and 
post initiation) 

 Start-time Delay for 1st Elective Case 

 Same-day Elective Cancellation due to 
un-optimized patient’s status 



Outcome Evidence 
 

 Elective Overrun 
 

 
 
 
 
 
 
 

 

 25-30% reduction in late finish on T4 since the 
initiation of  briefings (c.f. more or less the same on 
T2/T3/T5) 

 Possibly related to more effective list management 
 
 
 
 
 
 
 

 
 

 
 

 

OTMS Late Finish: No of  Days with Late Finish 



Outcome Evidence

 Start-time Delay for 1st Elective Case 
 
 
 
 
 
 
 

 
 

 
 Mean: 66.7% vs. 78.7% (pre- vs. post-briefing 

initiation) 
 Better teamwork and sharing of common goals 

 
 

 
 

 
 

 

Percentage of   
Zero Start-time 
Delay for 1st Elective 
Case 



Outcome Evidence

 Same-day Elective Cancellation due to un-optimized patient’s 
status 

 CDARS reports for reasons of  same day elective 
cancellation 

 Before  15% same day elective operations had a 
reason stating that “patient’s not fit for OT” 

 After (1/5/2014-30/4/2015) ONE elective 
cancellation due to poor chest condition 

 Discussion of  concerns about patients’ status during 
briefing huddles allows early recognition of  patients 
requiring further optimization, and therefore prevents 
unexpected same day elective cancellation 

 
 
 
 
 
 
 

 
 
 
 

 
 

 
 

 



Outcome Evidence 

• Hypothermia 
 
 
 
 
 
 

 
 
 

 
 
 

» Sharing of  common goals of  patient safety 
» Evidence of  built up culture 

 
 

 
 

 
 

 



In summary.. 

 CRM training is associated with improvement in 
attitude towards patient safety and ultimately outcome 

 Future developments 
 Expansion of  briefing and debriefing huddles for all 

elective lists 

 Tailor made courses for different working environments 

 Further studies to assess CRM within OT and other 
departments 
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Thank you 



Discussion 

 General vs OT staff 
 More dramatic changes among general participants 
 Positive attitude changes towards perception of their unit 
 CRM knowledge improvement 

 Possible reasons 
 Better baseline CRM knowledge in OT staff diluted 

effect of CRM 
 Non specific to OT setting scenario 
 Lower number of OT staff involved (n=32) false 

negative 



Discussion 

 For both general and OT staff 
 Decline in effects of CRM training 1 year after 
 With time they return to usual mode of behavior/ attitude 



Discussion 

 Limitations of our study 
 Low response rate at 1 year 
 No control group 
 Only assess reaction, changes in perception and knowledge  

 

 



1. Start-time for 1st Elective Case in 
2017Q4 (SUR) 



2. Average Anaesthesia Control Time in 
2017Q4 (SUR) 
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Remarks: 
TWH : No records with OT cases with anaesthesia control time 
Anaesthesia Code with GA, SA, EA, PA, RA, GRA, MAC, CSE, COH were included 
 



3. Average Turn-around Time for Elective 
Surgery in 2017Q4 (SUR) 
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