
Surgery Open Science 16 (2023) 162–164

Available online 30 October 2023
2589-8450/© 2023 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Brief Communication 

The making of a (new) surgeon: Opportunities for repeated messaging on 
NOTSS in the Canadian medical system 

Meghan Boersma Robertson, BSc a, Alex Lee, MD b, Nada Gawad, MD a, Richard Mimeault, MD c, 
Fady Balaa, MD a,c,* 

a University of Ottawa Faculty of Medicine, Ottawa, ON, Canada 
b Univeristy of British Columbia Faculty of Medicine, Vancouver, BC, Canada 
c Canadian Medical Protective Association, Ottawa, ON, Canada   

A R T I C L E  I N F O   

Keywords: 
Nontechnical skills 
NOTSS 
Surgical safety 
Critical safety incidents 

A B S T R A C T   

Proficiency in nontechnical skills (NTS) contributes to reduction in critical safety incidents and improvement in 
patient safety outcomes. Despite evidence demonstrating the importance of NTS in patient safety, there remains 
limited NTS specific curricula and formal teaching in Canadian surgical programs. We propose a three-stage 
longitudinal approach to education surrounding NTS using the Nontechnical skills for surgeons (NOTSS) 
framework.   

Introduction 

Advancements in surgical safety have evolved over three distinct 
waves [1]. The first wave brought about improvements in surgical 
technique and adoption of advanced technology such as improved pre- 
operative imaging and minimally invasive modalities. The second 
wave delivered an increased emphasis on standardization through wider 
adoption of protocols and checklists, such as the World Health Organi-
zation's Surgical Safety Checklist (SSCL). Despite the initial findings of 
reduction in morbidity and mortality with the use of the SSCL under 
study settings, the results varied when SSCLs were applied widely; 
certain centres experienced stagnant or even worse outcomes despite the 
use of the same safety checklist [2]. This suggests that perhaps effective 
implementation of the SSCL may rely not only on simple adherence, but 
also on the associated behaviours and communication skills during the 
checklist. The more recent third wave in surgical safety centers around 
high reliability organizing that is achieved through attention to front 
line behaviours and teamwork. To achieve improvement in team per-
formance, variability in these front line behaviours, known as non- 
technical skills (NTS) are be worth considering. 

This paper serves to highlight the importance of NTS in improving 
patient safety, to promote a framework by which to quantifiably practice 
NTS, and to provide a three-stage approach to NTS education at the 
levels of undergraduate medical education, postgraduate education, and 
practicing surgeon. 

Non-technical skills 

NTS are defined as a set of social and cognitive skills that support 
high quality, safe, effective, and efficient interprofessional care [3]. The 
social skills include concepts such as teamwork and communication, 
while the cognitive skills are encompassed by data-synthesis skills such 
as data gathering and application. Discussions and research around NTS 
in the context of safer surgery have been growing in recent years [4]. 
Studies have shown repeatedly that lapses in NTS are contributing fac-
tors to patient safety concerns, including both patient complaints and 
safety incidents [5]. This is especially applicable in the operating room, 
where nearly half (43 %) of errors can be attributed to lapses in 
communication [6]. 

To implement NTS behaviours in a measurable way in healthcare 
systems, an early introduction and repeated exposure to NTS throughout 
training and practice may benefit learners. With a shared vocabulary 
and understanding of NTS, learners along the continuum from medical 
student to staff surgeon may begin to employ NTS in the OR. 

The NOTSS framework 

Developed in the mid-2000s at the University of Aberdeen, the Non- 
Operative Technical Skills for Surgeons (NOTSS) framework aims to 
provide a systematic approach to describe and practice NTS [7]. The 
NOTSS framework is organized into four categories: Situation 
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Awareness, Decision Making, Leadership, and Communication and 
Teamwork. Within each of these categories, there are several elements 
which describe the categories (Fig. 1). Finally, for each element, there 
exists a set of behaviours, both good and poor, which can be attributed 
to said element. Through categorizing specific behaviours associated 
with each skill, NOTSS enables more tangible and objective methods of 
NTS training and assessment in the OR. 

The NOTSS framework has been evaluated in a variety of surgical 
specialities, and demonstrates an effective means of evaluating NTS in 
an OR setting [8]. Given its validity and OR-specific behaviour-based 
approach to NTS, the NOTSS framework provides an ideal avenue by 
which to educate training and practicing surgeons. 

Repeated messaging 

We propose education on the NOTSS framework on three levels: 
undergraduate medical education, postgraduate medical education 
(residency), and continuing medical education for practicing surgeons. 

Undergraduate medical education 

A review of Canadian undergraduate medical curricula demon-
strated that less than 1 % of learning objectives in surgery and anes-
thesiology rotations were related to NTS [9]. An early introduction to 
the concepts of NTS through the NOTSS framework may provide med-
ical students with the vocabulary and knowledge to identify positive and 
negative behaviours in their early interactions in the OR, priming them 
to consider not just the technical aspects in their surgical education, but 
also the intra-operative communication, situation awareness, leader-
ship, and decision making that lead to better outcomes. 

Postgraduate medical education 

In 2022, the Canadian Medical Protective Association (CMPA) pro-
duced a learning module that aims to help close the knowledge gap of 
NTS in medical education. This learning module provides an explana-
tion of the NOTSS framework and a hands-on application of the 
framework to a surgical case, with the intention of helping surgical 
residents to reflect on their experiences in the OR as related to NTS. This 
module was piloted for a group of post-graduate year two residents, with 
positive feedback. Through such modules, surgical “bootcamps” in the 
beginning of residency provide an opportunity to equip new trainees 
with a shared language and understanding of NTS, and strategies for 
how they might apply the NOTSS behaviours as residents. The learning 
module will be piloted in Surgical Foundations for first year residents at 
several universities across Canada during the 2023 academic year. 

Continuing medical education (practicing surgeons) 

Finally, for NTS to be fully embraced and used in the OR, buy-in and 
positive demonstration of these behaviours by attending surgeons is 
necessary. Internal review of CMPA data mirrors the literature as it 
documents NTS as contributing factors in critical safety incidents (CSI) 
[10]. In response, the CMPA has piloted an electronic learning activity 
(ELA) in 2023 based on a simulated CSI. The pilot project will be 
distributed to practicing surgeons registered with the CMPA. The 
learning module features a CSI, with subsequent analysis using the 
NOTSS framework, to re-introduce practicing surgeons to the language 
and practice of NTS. The CMPA plans to guide future development with 
a robust evaluation strategy to optimize and distribute ELAs to a variety 
of surgical specialties. 

NTS are important across the spectrum of education; for the surgeon 
in practice who is teaching, role modelling, and leading in the OR, for 
the surgeon in training who is gaining competencies both in technical 

Fig. 1. NOTSS framework.  
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and non-technical skills, and for the medical student who is reflecting on 
a potential career in surgery and on the competencies that are essential 
to the making of a safe surgeon. 
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