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Abstract
Objectives: This study aimed to explore the content of 
conversations, feedback style, and perceived usefulness of 
feedback to trainee surgeons when conversations were 
stimulated by a tool for assessing surgeons’ non-technical 
skills. 
Methods: Trainee surgeons and their supervisors used the 
Non-Technical Skills for Surgeons in Denmark tool to 
stimulate feedback conversations. Audio recordings of post-
operation feedback conversations were collected. Trainees 
and supervisors provided questionnaire responses on the 
usefulness and comprehensiveness of the feedback. The 
feedback conversations were qualitatively analyzed for 
content and feedback style. Usefulness was investigated 
using a scale from 1 to 5 and written comments were 
qualitatively analyzed. 

Results: Six trainees and six supervisors participated in 
eight feedback conversations. Eighty questionnaires  
(response rate 83 percent) were collected from 13 trainees 

and 12 supervisors. Conversations lasted median eight (2-
15) minutes. Supervisors used the elements and categories 
in the tool to structure the content of the conversations. 
Supervisors tended to talk about the trainees’ actions and 
their own frames rather than attempting to understand the 
trainees’ perceptions. Supervisors and trainees welcomed 
the feedback opportunity and agreed that the conversations 
were useful and comprehensive.  
Conclusions: The content of the feedback conversations 
reflected the contents of the tool and the feedback was 
considered useful and comprehensive. However, supervi-
sors talked primarily about their own frames, so in order for 
the feedback to reach its full potential, supervisors may 
benefit from training techniques to stimulate a deeper 
reflection among trainees.  
Keywords: Feedback, surgery, communication, decision 
making, leadership 

 

 

Introduction 
Medical education often relies on formative assessment of 
learners, which aims to guide future learning, promote 
reflection, and shape values and behaviors. This is in line 
with the assessment for learning paradigm1 and will, ideally, 
stimulate life-long learning. Learners should be aware of 
what they should continue doing and what they should do 
better. Because self-assessment is largely unreliable,2 exter-
nal feedback has been recognized as being essential for 
learning.3 Feedback from various sources helps participants 
shape their knowledge, skills, and attitudes. 

Feedback has been defined as the provision of “specific 
information about the comparison between a trainee’s 
observed performance and a standard, with the intent to 

improve the trainee’s performance”.4 Learners acknowledge 
that feedback is important for fostering learning.3 Feedback 
leads to deeper learning by bridging the gap between 
experiencing an event and making sense of it.5 

Feedback can be delivered in many forms: from the cor-
rective and instructive to the more collaborative.6 Although 
the former is more common, current opinion argues that 
deeper learning requires feedback to be a dialogue; that is, 
the learner must be active and have his or her considera-
tions sought and valued as part of the conversation.7 Other 
features of effective feedback include basing the feedback on 
direct observation, using specific, neutral language and 
establishing a respectful learning environment.8 Many 
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influences on the interaction between supervisor and 
learner must be understood and taken into account in order 
for feedback to foster learning.9 For example, one study has 
indicated that feedback does not always address the con-
cerns that supervisors have, and that feedback given to 
learners was more positive than the supervisor’s actual 
opinion of the learner.10 

Studies have shown that feedback in a surgical setting 
improves technical performance as measured by economy 
of movement and feedback reduces the time required to 
complete the procedure.11,12 Feedback also improves safety 
parameters by reducing error rates.11 It has also been shown 
that postoperative video feedback after small bowel anasto-
mosis ensured clinically relevant learning by reducing 
adverse events such as tearing of mesentery or intestinal 
serosa.13 

Non-technical skills, such as decision making, leader-
ship and communication, are trainable14,15  and are essential 
for conducting safe and efficient surgery. Effective learning 
of non-technical skills also depends on feedback. Although 
there are tools for guiding feedback on non-technical skills, 
most research to date has focused on the psychometrics of 
the tools; that is, ensuring valid and reliable assessments.16-18  

However, feedback is the crucial element in the clinical 
use of the tools. Little has been written about the provision 
of feedback on the non-technical aspects of surgery. The 
tools can lose their value if the feedback from their use is 
not optimized. The present study aimed to address this gap 
by studying feedback on non-technical skills in a clinical 
setting and was guided by three specific research questions: 
1) What characterizes the content of feedback conversa-

tions regarding trainee surgeons’ non-technical skills 
when stimulated by a tool? 

2) What characterizes feedback conversations regarding 
trainee surgeons’ non-technical skills in terms of feed-
back style used? 

3) How do trainee surgeons and their supervisors perceive 
the usefulness of the feedback stimulated by a tool? 

Methods 
This was an exploratory study that investigated feedback 
regarding trainee surgeons’ non-technical skills. Data were 
collected from two sources: feedback conversations and 
questionnaire responses. We constructed the questionnaire 
to explore the usefulness and the comprehensiveness of the 
feedback and to explore contextual factors such as time 
pressure and the perceived difficulty of the operation. As 
the questionnaire contained relatively simple questions, it 
was pilot-tested for understanding on a single operation. 
The pilot testers easily understood the questions, so no 
changes were made, and these data were not included in the 
analysis.   

Setting 
The study was conducted in 2013 in the capital region of 
Denmark at a university hospital that has two general 
surgical departments at different locations but with the 
same head. Surgical training in Denmark starts with a 
foundation year, followed by an introductory year to the 
specialty and then by five years’ specialty training (residen-
cy). Trainees can supplement their surgical experience by 
additional work in surgical departments between periods of 
employment in their formal training. The specialist educa-
tion is modelled on the seven CanMEDS roles, assessments 
are formative and the available assessment tools predomi-
nantly focus on the medical expert role.19 

Participants 
We used a convenience sample of surgical trainees and their 
supervisors, with the intention of achieving variety in both 
trainee level and in supervisor gender and surgical experi-
ence. Participants were recruited on a day-to-day basis 
when eligible procedures were available (that is, procedures 
in which a trainee was the main operator, but performed 
under the supervision of a senior colleague). Study partici-
pants received brief written and oral information about the 
study (purpose, observation and recording of conversa-
tions). 

Procedure 
To stimulate feedback, participants were given the 
NOTSSdk (Non-Technical Skills for Surgeons in Denmark) 
assessment tool, which is based on the NOTSS developed in 
Scotland20 and adapted for the Danish healthcare system 
and culture. NOTSSdk is designed to provide trainees with 
post-operation feedback on their non-technical skills21 and 
consists of four categories: situation awareness, decision 
making, leadership, and communication & teamwork. Each 
of the four categories is described by three or four elements 
(Table 1), illustrated by numerous examples of good and 
poor behavior to guide the observation. The tool contains a 
scale with which to assess trainee performance, ranging 
from 1 to 5, where 1 is very poor performance and 5 is very 
good performance.  

The psychometric properties of NOTSSdk were ex-
plored in a study using constructed simulation videos 
displaying real operating room (OR) teams performing an 
operation; this showed that the tool could be used with high 
inter-rater reliability.22 A study of assessment of real opera-
tions showed that it was sufficient to assess a trainee during 
five cases to gain reliable assessments using NOTSSdk.23 

Participants were given the NOTSSdk user guide24 to 
familiarize themselves with the concepts, structure, and 
scale of the tool, and guidelines on its use for feedback 
before the study commenced. The first author (L.S.) was 
present in the operating room (OR) and observed the
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operations to facilitate interpretation of the subsequent 
conversations. After the operation, the supervisor complet-
ed a hard copy of the NOTSSdk assessment form. The 
supervisor and trainee then had a feedback conversation 
alone in relatively undisturbed surroundings in the OR. 

Table 1. The NOTSSdk tool showing categories and elements  

The conversations were audio-recorded and data gathering 
continued until saturation (that is, the point at which 
conversations contained no new information regarding the 
content of the feedback); this was obtained after eight 
observations. Subsequently, the trainee and supervisor 
completed a hard-copy questionnaire. Gathering of  
questionnaire data involved 40 surgical procedures and was 
collected along with the completed NOTSSdk assessment 
forms in a study exploring the reliability of assessments.23  

Analysis 
To explore the content of the feedback conversations 
(research question 1), all recordings were transcribed 
verbatim and read through once to obtain an overall im-
pression of the content. Each transcript was then coded by 
L.S., who identified pieces of text containing information on 
one aspect of non-technical skills using directed qualitative 
content analysis.25  This is a qualitative analysis method that 
begins with a theory or relevant research findings (in this 
study, the categories / elements of NOTSSdk) to guide the 
initial coding. The interview pieces were then paraphrased 
and sorted according to the NOTSSdk elements, guided by 
the NOTSSdk definitions. Some pieces of the conversations 
clearly referred to non-technical skills, but were not a 
perfect match with the NOTSSdk elements. These were 
gathered separately and commented on. This analysis was 
then discussed with P.D. and D.O. and disagreements were 
resolved by consensus. 

The ‘frames, actions, results’ model presented by  
Rudolph et al.5 was used to address research question 2 
regarding the feedback style. The model was developed for 
simulation instructors and builds on theories on reflective 
practice; its central idea is that people make sense of the 
world through internal cognitive frames. The model states 
that peoples’ internal frames drive their actions, which have 

consequences. Good debriefing should elicit the trainees’ 
frames in order to understand their actions and ultimately 
potentially change frames. Once the frames are changed, 
actions will change too. We therefore assumed that a good 
feedback conversation would include discussion of the 
trainee’s actions and the trainee’s frames. L.S. and P.D. first 
coded three interviews independently using the five follow-
ing codes: “supervisor frames” (when the supervisor’s talk 
provided insight to his/her internal frames used to make 
sense of the environment); “trainee frames” (trainee’s 
internal frames); “trainee actions” (trainee’s observable 
behavior or non-behavior); “supervisor actions” (supervi-
sor’s observable behavior or non-behavior); and “results” 
(observable behavior or states in the team or the patient that 
were considered to have been prompted by actions or non-
actions of the trainee). Discrepancies regarding which 
pieces of text to code were resolved by discussing and 
reaching agreement. It was decided that only meaningful 
sentences would be coded and not utterances such as “yes” 
and “no”. No changes were made to the coding structure. 
L.S. coded the last five conversations, counted the codes and 
transformed them into frequencies. The entire process can 
be described as a summative content analysis.25 

The questionnaire ratings were counted for supervisors 
and trainees separately. Written comments were categorized 
and analyzed using qualitative content analysis of emergent 
themes.  

We obtained oral and written informed consent from 
each participant and participants were informed that they 
could withdraw from the study at any time. Feedback 
conversations and questionnaire responses were anony-
mized upon transcription. The ethics committee in the 
Capital Region of Denmark stated that according to Danish 
law, the study was exempt from ethical approval, since it did 
not involve biomedical research (journal number: H-2-
2012-FSP55).  

Results  
Data comprised eight feedback conversations and 80 
questionnaires (40 from supervisors and 40 from trainees, 
response rate 83 percent).  

Participants in the feedback conversations were two 
 female and four male trainees; one female and one male 
trainee participated twice. The median age of the partici-
pants was 31 (31–33) and their positions were introductory 
year to specialty training year 1–3. Participants had per-
formed median two (0–30) independent operations of the 
same type, for which they received feedback, and median 
nine (1–30) supervised operations of the same kind. Super-
visors were three female surgeons and three male surgeons, 
with two female surgeons providing feedback twice. The 
median supervisors’ age was 41 (35–50) and their positions 
were: one specialty training year 5, four specialty doctors, 
and one consultant. The operations were four laparoscopic

Category Element 

Situation awareness Gathering information 
Understanding information 
Predicting and thinking ahead 
Monitoring own performance 

Decision making Considering options 
Selecting and communicating decisions 
Implementing and assessing decisions 

Communication and 
teamwork 

Exchanging information 
Establishing a shared understanding 
Coordinating activities 

Leadership Setting and maintaining standards 
Supporting others 
Coping with pressure 
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Table 2.  Issues discussed in feedback conversations that are not specifically contained in NOTSSdk. The quotations are shown for the 
elements in which they were mentioned in the conversations. 

* Supervisor; † Conversation

cholecystectomies, two inguinal hernia repairs, one umbili-
cal hernia repair and one pilonidal cyst excision. Question-
naires were returned by 13 trainees (specialty training year 
1–4) and 12 supervisors (five senior residents, five specialty 
doctors and two consultants). 

Content of conversations 
The conversations lasted median eight (2–15) minutes and 
were exclusively related to the trainees’ non-technical skills. 
The supervisors used all the categories in NOTSSdk and 

typically structured the conversation around the elements, 
addressing them one by one in the order they were written. 
Most feedback was congruent with the definitions and 
behavioral examples in NOTSSdk; exceptions were the 
inclusion of the patient as a co-decision maker and a team 
member to inform. In half of the conversations the supervi-
sors regarded the elements “supporting others” and “coping 
with pressure” as irrelevant. Table 2 highlights issues from 
the conversations that differed from the definitions and 
behavioral examples in NOTSSdk. 

Category Element Quotation Paraphrase Comments 

Situation 
awareness 
 
 
 
 
 
 
 
 

Gathering 
information 
 

“I think it was nice that you knew the operative list 
the day before yesterday, and had considered 
which operations you would like to perform and 
where you have gotten to in your training.” S*1, C†1 

Knowing the operative list and 
knowing what one wants to 
do. 
 

This takes place before 
arrival in the OR.  
 
 

“And reading the patient chart before saying 
goodnight to the patient, so that you know what 
you are dealing with and take responsibility for. Not 
everyone necessarily does that… Sometimes things 
are a bit hasty.” S*1, C†8 

Taking responsibility for 
having gathered sufficient 
information. 

The responsibility part is 
not specifically men-
tioned in NOTSSdk. 

Understanding  
information 

   

Predicting and 
thinking ahead 

“And you cannot assume that others have read the 
operative indication.” S*1, C†1 

Must not assume that others 
have read the medical record. 

This is potentially not 
observable.  

Monitoring own 
performance 

“I think you are a bit hard on yourself. Not that you 
shouldn’t be a perfectionist as a surgeon – of 
course you should. But I don’t see the reason for 
saying ‘oh this was not good.” S*1, C†1 

Appearing  too self-critical – 
should be balanced with self-
praise 

Not specifically 
mentioned. NOTSSdk 
has a focus on not 
being too self-confident 

Decision 
making 

Considering 
options 

“I think that you are good at mentally adjusting 
smoothly. You show this several times when things 
don’t look as they usually do and things were a bit 
challenging.” S*1, C†1 

Smoothly adjusting to new 
situations. 

Implicitly overlapping 
with situation aware-
ness, but not specifically 
mentioned in NOTSSdk. 

“The patient was also involved in deciding his 
positioning on the operating table. You complied 
with that and I think that was also good.” S*6, C†6 

Taking the patient’s wishes 
into consideration. 

The patient is not part of 
the team in NOTSSdk. 

Selecting and 
communicating 
decisions 

“I think you could have made the decision, but it 
ends up being me that makes the decision.” S*1, 
C†1 

Letting the supervisor make 
the decisions. 

The issue with super-
vised operations is not 
contained in NOTSSdk. 

Implementing 
and assessing 
decisions 

“Obviously, when I cannot hear your decision, then 
it is difficult to judge when you implement it and 
when you re-asses it.” S*2, C†2 

Unclear implementation and 
re-assessment of decisions. 

Not specifically 
mentioned, but 
obviously problematic. 

Communication 
and teamwork 

Exchanging 
information 

“And you informed the patient so that he was 
extremely calm.” S*6, C†6 

Thoroughly informing the 
patient. 

The patient is not part of 
the team in NOTSSdk. 

“But you were more modest in your statements and 
that was probably the way it should be.” S*6, C†6 

Speaking politely and 
modestly. 

NOTSSdk uses slightly 
less value-laden terms, 
but it could be included. 

Establishing a 
shared 
understanding 

“You manage to say in a good way that you haven’t 
sewed intracutaneously that often, so it is probably 
going to take a while […] That this is something you 
want to learn and that it is important. This is about 
establishing a shared understanding, right? That 
you make us want to teach you to sew intracutane-
ously.” S*1, C†1 

Creating acceptance of the 
learning position and making 
others want to teach you. 
 
 

The learning aspect is 
mentioned in “leader-
ship” but not from the 
trainee’s angle. 

 “I also think that you do not need to be opposition-
al and set limits if you are proficient. You need that 
if you are not skilled.” S*1, C†1 

Not having to assert oneself. Used more subtly than 
the explicit poor 
examples of losing 
temper in NOTSSdk. 

Coordinating 
activities 

   

Leadership Setting and 
maintaining 
standards 

“I think that you very explicit. You are really good, 
because you are explicit and communicate clearly 
and people relate to you. That is extremely nice, 
because you don’t come creeping in.” S*5, C†5 

Appearing prominent and 
looking people in the eyes. 

Not  mentioned 
specifically, but could 
potentially help build 
confidence in the 
leader. 

Supporting 
others 

“Or with the nurse anaesthetists: talk to them so 
they can see that you are in charge. That is what I 
mean by leading; it is very, very important that you 
support others” S*2, C†2 

Communicating so that the 
team can feel confident in the 
leader. 

Not  mentioned 
specifically. 

Coping with 
pressure 
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Feedback style  
We found the following opening styles for the conversa-
tions: (1) praising the trainee, (2) managing the trainee’s 
expectations, and (3) soliciting the trainee’s performance 
self-assessment. Criteria for the evaluation of the trainee’s 
performance were stated as (1) comparing the trainee’s 
performance with that of a skilled, specialist surgeon; (2) 
comparing it with that of peers; or (3) unclear. In none of 
the conversations did the supervisors provide a timeframe 
for the duration of the conversation.  Supervisors ended 
conversations either by checking that the trainee had 
understood the feedback or by reinforcing the good per-
formance observed. Only one conversation ended with the 
trainee being set personal learning goals; in this case, the 
goals were set by the supervisor. Concerning the “frames, 
actions, results” codes we found that despite variation 
between conversations, the majority of the conversations 
concerned the trainees’ actions and the supervisors’ frames. 
Across the conversations, supervisor frames comprised 
median 47 (23–57) percent of the conversations (as ex-
pressed by count of codes); trainee frames represented 
median 20 (10–25) percent, trainee actions median 28 (20–
50) percent, supervisor actions median one (0–9) percent, 
and results median five (0–9) percent. 

Usefulness 
Ratings for usefulness and comprehensiveness of the 
feedback were above average/high for both trainees and 
supervisors (Table 3), whereas ratings varied more for the 
contextual factors “time pressure involved in the feedback” 
and “difficulty of the operation”. Participants’ comments 
indicated that the tool directed their attention to issues not 
usually covered in feedback and provided the occasion and 
the structure for a neutral and systematic approach (Table 
4). Challenges mentioned centered on learning a new 
concept (non-technical skills) and acquiring a new method 
(feedback using NOTSSdk).  

Table 3. Questionnaire responses regarding the usefulness of 
NOTSSdk feedback*  

 
Item Trainees  

(n=40) 
Supervisors 

(n=40) 

Median (range) Median (range) 

It was useful for me to get feedback on my 
non-technical skills using NOTSSdk (for 
trainees) or 
It was useful for my teaching to use 
NOTSSdk for feedback on the trainees’ 
non-technical skills (for supervisors) 

4.0 (3-5) 4.0 (3-5) 

The relevant points were covered in the 
feedback 

4.0 (3-5) 3.5 (2-5) 

There was time pressure for this feedback 
session 

3.0 (1-5) 3.0 (1-5) 

This operation was difficult for me/the 
trainee 

3.0 (1-5) 3.0 (1-5) 

* Scale: 1= strongly disagree; 2= disagree; 3= neutral; 4=agree; 5=strongly agree. 

Discussion 
This study showed that, with minimal introduction, sur-
geons could use NOTSSdk to provide feedback on trainee 
surgeons’ non-technical performance. Although the feed-
back was useful and comprehensive, conversations uncov-
ered more of the supervisors’ own internal frames rather 
than discussing trainee frames and the results of their 
actions. 

Table 4. Categories of comments on the usefulness and chal-
lenges of using NOTSSdk for feedback 

Content of conversations and use of NOTSSdk  
The content of the conversations revealed substantial 
overlap with the definitions and behavioral examples 
provided in NOTSSdk. This indicates that the tool provides 
a terminology and language relevant to the supervisors that 
can easily be applied in feedback conversations. We identi-
fied a broader use of the non-technical skills terminology 
compared with that in the NOTSSdk user guide; for exam-
ple, by including the patient in the team. Patients was 
deliberately excluded in NOTSSdk in order to keep the tool 
focused on observable behavior during the phase of surgical 
treatment occurring in the OR, during which the patient is 
anesthetized most of the time. However, users’ interpreta-
tion of the terms in their own way facilitates ownership of 

Trainee answers Supervisor answers 

In what aspects did NOTSSdk help you to provide / get feedback? 

• Raises awareness of the im-
portance of communicating 
one’s thoughts, especially during 
new procedures 

• Usable to go over the procedure 
before starting 

• Highlights skills that are rarely in 
focus (i.e. the role as a leader) 

• Provides a scheme for a sys-
tematic approach 

• Brings constructive feedback 
and puts focus on things you are 
not that good at 

 

• Creates the necessary room 
and occasion for feedback 

• Directs attention to issues not 
usually covered in feedback 

• Provides structure for the 
conversation, making it less 
abstract and making the super-
visor more neutral 

• Stimulates self-reflection 
• Hopefully results in better- 

skilled surgeons 

What were the challenges in using NOTSSdk for the feedback? 

• Some elements are not relevant 
for small procedures 

• Different mind-set that requires 
familiarization  

• Too little time 
• Difficult to focus on the non-

technical aspects when the pro-
cedure is new 

• Difficult to formulate these softer 
values 

• Extensive process if the proce-
dure is small or uncomplicated 

• Novel concept and new method 
• To place the issue in the right 

category and assess what is 
relevant 

• Too little time 
• Potential assessment bias if 

you know the trainee well 
 

Anything else you would have liked to provide / get feedback on?  

 • The trainee’s technical skills, 
but the occasion was used to 
provide feedback on that too 
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the tool, and focusing on the patient is the ultimate inten-
tion of good non-technical skills. The supervisors in this 
study focused on future lessons for the trainee as well as 
feedback based on their observations. As the behavioral 
examples in NOTSSdk are largely based on observable 
behavior, this is a natural explanation for the slightly 
broader use of the terminology in the feedback conversa-
tions. Another explanation could be that supervisors 
provided their own opinions on what constitutes good non-
technical performance, thereby interpreting the concepts 
more broadly. 

The conversations revealed that supervisors regularly 
regarded the elements “supporting others” and “coping with 
pressure” as irrelevant. This might be because the opera-
tions did not put any pressure on the trainee or require the 
support of team members, due to the elective, supervised 
sample of procedures in this study. Another explanation 
could be that supervisors had a different understanding of 
their job and responsibilities during an operation and might 
not have been fully aware of the influence that the elements 
had on patient safety and teamwork. Supporting others 
covers providing mental and physical support to team 
members by supervising and motivating, by inviting ques-
tions and by establishing a professional atmosphere; it could 
be argued that this is relevant irrespective of procedure’s 
complexity. An observational study of surgeons’ leadership 
behaviors in the OR reported that although surgeons were 
engaged in both task and team maintenance functions, the 
guiding and supporting behaviors observed were related to 
task accomplishment rather than team building.26 This 
supports the findings from the present study and indicates 
that surgeons could focus more on the leadership skills 
involving motivating and enabling team members. 

Feedback style 
Although feedback and debriefing are often used inter-
changeably, there are differences between the concepts. 
Feedback focuses on the information transfer between 
individuals, whereas debriefing in simulation can be seen as 
a “social practice during which people purposely interact 
with each other and the environment, reflecting on the 
common experience they had during the scenario.”27 This 
highlights that debriefing encompasses feedback, but 
emphasizes reflection as a means to stimulate deeper 
learning. Models exist for teaching and debriefing in the 
OR,28 in the simulated setting,29 and for both.30 Reinforce-
ment, open questions, and corrective suggestions given in a 
respectful manner appeared in the conversations; however, 
the feedback conversations were not ideal when compared 
with the above-mentioned models, as it was usually the 
supervisors’ frames that surfaced. Some supervisors offered 
general advice on what to do in a similar situation and some 
extrapolated more concretely to other operations. However, 
many comments were quite loosely related to the concrete 
actions of the trainee. In this sense, some of the feedback 

conversations did not follow the guidelines for effective 
feedback mentioned in the introduction.9 Greater attempts 
to understand trainees’ perceptions of the operation and the 
mental models behind their actions might enable the 
trainees to form their own thoughts,28 thereby stimulating 
deeper learning.  

We found a few attempts, by either trainees or supervi-
sors, to formulate personal learning goals. This is otherwise 
desirable to consolidate learning 6 and would be accordant 
with the state of the art in post-simulation debriefings.31 The 
learning goals could be set before the operation in order to 
focus the learning on specific outcomes during the proce-
dure; alternatively, the learning goals could be set during 
the feedback conversation to guide future efforts. Nonethe-
less, it is unsurprising that the supervisors in this study did 
not try harder to understand the trainees’ frames, as even 
experienced simulation instructors have difficulties posing 
open questions and instead tend to supply their own 
opinion.27 This is also in line with a study on reflection 
levels.32 Considering that simulation courses provide 
protected time and a structured framework for feedback, it 
is understandable that the picture in clinical practice is no 
better.   

Usefulness 

Trainees reported that the feedback they received was useful 
and comprehensive, although there was still room for 
improvement, as ratings ranged from 3 to 5. This could 
reflect the feedback not always being considered sufficiently 
content specific in the short conversations, or it could 
reflect that the feedback style tended to be supervisor-
driven, rendering the trainee passive, rather than being 
given on trainee demand.33 We have anecdotal evidence that 
the study was an intervention in itself. Both trainees and 
trainers reported that feedback is usually given intra-
operatively in an informal way and typically only relates to 
technical skills. This is in line with the findings of a study on 
surgeons’ debriefing practices and deviations from the ideal 
debriefing.34  

Both trainees and supervisors mentioned time as a bar-
rier to optimal feedback. This is an inherent factor in busy 
clinical life, but its importance in this study was contradict-
ed by the somewhat short duration of the conversations (2–
15 minutes) and by the perceived time pressure, which was 
rated as ‘neutral’ by both trainees and supervisors.  

This study has certain limitations. Being a small study 
with few participants conducted at only one institution, 
with saturation steered by the content of the conversations, 
it is likely that we did not cover all feedback styles that 
surgeons can display.  Furthermore, the study was suscepti-
ble to recruitment bias, possibly including supervisors with 
a positive attitude to feedback and non-technical aspects of 
surgery. However, the study aimed to describe practice, and 
data were sufficient to hypothesize that there are different 
feedback styles. Increasing the sample size might have 
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revealed more patterns or provided information about the 
distribution of the different styles. This study was an 
explorative study that did not involve any comparison. As 
anecdotal evidence informed us that feedback on non-
technical skills is rarely provided, we found it futile to aim 
for baseline measurements. Moreover, as the scope of this 
study was to explore the applicability of NOTSSdk, we made 
no attempts to formally assess the quality of the feedback. 
Accordingly, we cannot reach any conclusions about which 
feedback style is the most effective. This would be worth 
investigating in future studies. The present study was 
conducted in a clinical setting and the conversations were 
framed as feedback conversations rather than debriefings. 
Accordingly, it might not be appropriate to judge the 
conversations against debriefing practices.   

Regarding the implications of this study, we found that 
the supervisors who engaged in feedback conversations 
concerning their trainees’ non-technical skills—a practice 
they were unfamiliar with—welcomed the feedback oppor-
tunity, as did trainees. This is encouraging in terms of 
implementing regular feedback on trainees’ non-technical 
skills, and is likely to be equally relevant in specialties other 
than surgery. The results suggest that, in particular, greater 
focus could be placed on developing leadership behaviors 
during medical education. In our view, the generalizable 
outcome of our study was the result that feedback conversa-
tions are usable and feasible. However, more time for 
supervisors to familiarize themselves with the concept, the 
methods, and the vocabulary pertaining to non-technical 
skills could make the feedback even more useful for train-
ees. Expert-derived guidelines recommend that faculty 
involved in assessment of non-technical skills (which 
precedes the feedback given) are trained to ensure high 
quality of assessments.35 For full impact of the feedback in 
terms of stimulating deeper trainee reflection, such training 
would ideally involve peer discussions and practicing 
techniques for creating deeper reflection. A major needed 
next step in surgery is making feedback part of the institu-
tional culture, addressing both technical and non-technical 
skills. 

Conclusion 
This study showed that feedback conversations on trainee 
surgeons’ non-technical skills were characterized by a 
content close to the contents of the tool (NOTSSdk) used, 
but also with supervisors’ own interpretations, possibly 
facilitating ownership. The conversations revealed more of 
the supervisors’ frames than the trainees’ frames, which 
suggests that supervisors would benefit from practicing 
techniques for stimulating reflective practice in their 
trainees. Although a new mindset is required, supervisors 
and trainees found the conversations useful and compre-
hensive.  

Acknowledgements  

The authors wish to thank Christine Hangaard for help with 
the distribution and collection of questionnaires.  

Conflict of Interest 
The authors declare that they have no conflict of interest. 

Reference  
1. Schuwirth LW, Van der Vleuten CP. Programmatic assessment: From 
assessment of learning to assessment for learning. Med Teach. 2011;33 
(6):478–485.  
2. Archer JC. State of the science in health professional education: effective 
feedback. Med Educ. 2010;44(1):101–108. 
3. Mann K, Van der Vleuten C, Eva K, Armson H, Chesluk B, Dornan T, et 
al. Tensions in informed self-assessment: how the desire for feedback and 
reticence to collect and use it can conflict. Acad Med. 2011;86 
(9):1120-1127. 
4. Van de Ridder JM, Stokking KM, McGaghie WC, ten Cate OT. What is 
feedback in clinical education? Med Educ.2008;42(2):189–197.  
5. Rudolph JW, Simon R, Dufresne RL, Raemer DB. There’s no such thing 
as “nonjudgmental” debriefing: a theory and method for debriefing with 
good judgment. Simul Healthc. 2006;1(1):49–55.  
6. Ahmed M, Sevdalis N, Vincent C, Arora S. Actual vs perceived perfor-
mance debriefing in surgery: practice far from perfect. Am J Surg. 
2013;205(4):434–440. 
7. Ahmed M, Sevdalis N, Paige J, Paragi-Gururaja R, Nestel D, Arora S. 
Identifying best practice guidelines for debriefing in surgery: a tri-
continental study. Am J Surg. 2012;203(4):523–529.  
8. Ramani S, Krackov SK. Twelve tips for giving feedback effectively in the 
clinical environment. Med Teach. 2012;34(10):787-791. 
9. Dieckmann P, Krage R. Simulation and psychology; creating, recognizing 
and using learning opportunities. Curr Opin Anaesthesiol. 2013; 
26(6):714-720. 
10. Qadan L, Al-Özairi E, Ayed A, Huang G. Avoiding honest feedback: 
Discordance between formal evaluations and candid assessments of Kuwaiti 
PBL students. Med Teach. 2013;35(6):459-464. 
11. Grantcharov TP, Schulze S, Kristiansen VB. The impact of objective 
assessment and constructive feedback on improvement of laparoscopic 
performance in the operating room. Surg Endosc. 2007;21(12):2240–2243.  
12. Kruglikova I, Grantcharov TP, Drewes AM, Funch-Jensen P. The impact 
of constructive feedback on training in gastrointestinal endoscopy using 
high-fidelity virtual-reality simulation: a randomised controlled trial. Gut. 
2010;59(2):181–185.  
13. Hamad GG, Brown MT, Clavijo-Alvarez JA. Postoperative video 
debriefing reduces technical errors in laparoscopic surgery. Am J Surg. 
2007;194(1):110–114.  
14. McCulloch P, Mishra A, Handa A, Dale T, Hirst G, Catchpole K. The 
effects of aviation-style non-technical skills training on technical perfor-
mance and outcome in the operating theatre. Qual Saf Health Care. 
2009;18(2):109–115.  
15. Sevdalis N, Hull L, Birnbach DJ. Improving patient safety in the 
operating theatre and perioperative care: obstacles, interventions, and 
priorities for accelerating progress. Br J Anaesth. 2012;109(Suppl 1):i3–i16.  
16. Crossley J, Marriott J, Purdie H, Beard JD. Prospective observational 
study to evaluate NOTSS (Non-Technical Skills for Surgeons) for assessing 
trainees’ non-technical performance in the operating theatre. Br J Surg. 
2011;98(7):1010–1020.  
17. Yule S, Flin R, Maran N, Rowley D, Youngson G, Paterson-Brown S. 
Surgeons’ non-technical skills in the operating room: reliability testing of 
the NOTSS behavior rating system. World J Surg. 2008;32 
(4):548–556.  
18. Hull L, Arora S, Kassab E, Kneebone R, Sevdalis N. Observational 
teamwork assessment for surgery: content validation and tool refinement. J 
Am Coll Surg. 2011;212(2):234–243.e1–5. 



Int J Med Educ. 2015;6:4-11                                                                                                                                                                                                                   11    
 

19. Danish Surgical Society. Curriculum for specialist education in surgery. 
Danish Health and Medicines Authority; 2008 [Cited 19 September 2014]; 
Available from: https://sundhedsstyrelsen.dk/da/uddannelse-autorisation 
/special-og-videreuddannelse/laege/maalbeskrivelser-i-speciallaegeuddann 
elsen/~/media/DD5F013C2ED94D339F9E0DDEF930762F.ashx. 
20. Yule S, Flin R, Paterson-Brown S, Maran N, Rowley D. Development of 
a rating system for surgeons’ non-technical skills. Med Educ. 
2006;40(11):1098–1104.  
21. Spanager L, Lyk-Jensen HT, Dieckmann P, Wettergren A, Rosenberg J, 
Oestergaard D. Customization of a tool to assess Danish surgeons’ non-
technical skills in the operating room. Dan Med J. 2012;59 
(11):A4526.  
22. Spanager L, Beier-Holgersen R, Dieckmann P, Konge L, Rosenberg J, 
Oestergaard D. Reliable assessment of general surgeons’ non-technical skills 
based on video-recordings of patient simulated scenarios. Am J Surg. 
2013;206(5):810-817.  
23. Spanager L, Konge L, Dieckmann P, Beier-Holgersen R, Rosenberg J, 
Oestergaard D. Assessing trainee surgeons’ non-technical skills: five cases 
are sufficient for reliable assessments. J Surg Educ. 2014;In press. 
24. Spanager L, Oestergaard D, Dieckmann P, Lyk- Jensen HT. NOTSSdk 
user guide. A tool for structuring observation and feedback on trainee 
surgeons’ non-technical skills. Danish Institute for Medical Simulation; 
2013 [Cited 19 September 2014]; Available from: http://www.regionh. 
dk/dims/menu/NOTSSdk. 
25. Hsieh H-F, Shannon SE. Three approaches to qualitative content 
analysis. Qual Health Res. 2005;15(9):1277–1288.  

26. Parker SH, Yule S, Flin R, McKinley A. Surgeons’ leadership in the 
operating room: an observational study. Am J Surg. 2012;204(3):347-354. 
27. Dieckmann P, Molin Friis S, Lippert A, Oestergaard D. The art and 
science of debriefing in simulation: Ideal and practice. Med Teach. 
2009;31(7):e287–294.  
28. Roberts NK, Williams RG, Kim MJ, Dunnington GL. The briefing, 
intraoperative teaching, debriefing model for teaching in the operating 
room. J Am Coll Surg. 2009;208(2):299–303.  
29. Brett-Fleegler M, Rudolph J, Eppich W, Monuteaux M, Fleegler E, 
Cheng A, et al. Debriefing assessment for simulation in healthcare: 
development and psychometric properties. Simul Healthc.2012;7(5):288–
294.  
30. Arora S, Ahmed M, Paige J, Nestel D, Runnacles J, Hull L, et al. 
Objective structured assessment of debriefing: bringing science to the art of 
debriefing in surgery. Ann Surg. 2012;256(6):982–988. 
31. Steinwachs B. How to facilitate a debriefing. Simul Gaming. 
1992;23(2):186–195.  
32. Kihlgren P, Spanager L, Dieckmann P. Investigating novice doctors’ 
reflections in debriefings after simulation scenarios. Med Teach. 2014;In 
press. 
33. Galbraith RM. Got feedback? Med Educ. 2013;47(3):224–225.  
34. Ahmed M, Sevdalis N, Vincent C, Arora S. Actual vs. perceived 
performance debriefing in surgery: practice far from perfect. Am J Surg. 
2013;205(4):434–440.  
35. Hull L, Arora S, Symons NRA, Jalil R, Darzi A, Vincent C, et al. Training 
faculty in nontechnical skill assessment: national guidelines on program 
requirements. Ann Surg. 2013;258(2):370–375. 


	Comprehensive feedback on trainee surgeons’ non-technical skills
	Abstract
	Introduction
	Methods
	Setting
	Participants
	Procedure
	Analysis

	Results
	Content of conversations
	Feedback style
	Usefulness

	Discussion
	Content of conversations and use of NOTSSdk
	Feedback style
	Usefulness

	Conclusion
	Reference


