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Introduction  

Surgical coaching is an emerging concept, despite the practice being well established in 

other high-performance fields such as aviation, entertainment, business, and sport. 

While surgeons have a regimented and well supported education system in place from 

when they enter University to gaining Fellowship, there are currently few opportunities 

for self-directed learning after this. Surgical colleges and organisations do offer 

Continuing Medical Education (CME), but this comprises of activities that are largely 

didactic experiences (such as conference attendance and participation).  

 

Coaching aims to empower the user, or coachee, to be their own agent of change and is 

aligned with the adult learning theory. Programs for adult learning should reflect and 

directly apply to daily practice, be built to address individual needs, and ensure the 

participant engages actively. Experienced surgeons can act as peer-coaches to help 

surgeons identify areas of strength and areas for improvement. Coaches can help to 

create learning plans and specific goals to empower individual surgeons. Coaches can 

also review clinician-patient interactions. Using video recordings of real-life clinical 

practice that allow surgeons to see themselves in an unbiased manner and review their 

own skills objectively.  

 

The importance of non-technical skills (NTS) in surgery is well understood, and NTS 

make up nine out of the ten core competencies as required by the Royal Australasian 

College of Surgeons. However, there are limited opportunities for Fellows to develop, 

reflect and improve NTS skills. These skills include communication, professionalism 

and clinical judgement and decision making. 
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This thesis aims to research and report on several clinical areas where coaching of non-

technical skills could improve individual surgeon performance, sustain these improved 

skills, and eventually patient outcomes.  
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Improving surgical excellence: A video-based pilot 

intervention in the outpatient clinic 

 

Abstract  

 

 

There are limited opportunities for surgeons to engage in active learning programs once 

they achieve Fellowship, especially for non-technical skills such as communication. 

This study aims to address this gap by evaluating a peer-based coaching program in 

non-technical skill using on video-recorded patient consultations from a routine 

outpatient clinic. Standard outpatient consultations between consultant surgeons and 

patients were video recorded. The surgeon viewed the videos with a peer-coach (senior 

surgeon) who helped identify areas of strength and areas for improvement. To test the 

effect of the coaching session, outpatient consultations were recorded roughly one 

month later. Pre and post coaching videos were assessed using the Maastricht History-

Taking and Advice Scoring -Global Rating List (MAAS), a common tool for evaluating 

non-technical skills in clinicians. A total of 12 surgeons consented to participate. 

Coaching significantly improved MAAS scores (mean difference = -0.61; 95%CI[-0.88, 

-0.33]; p<0.0001). Surgeons were generally positive about the experience. All found the 

method of learning suitable, and most thought the process improved their skills. Most 

thought that coaching would improve patient outcomes and the majority thought they 

would participate in ongoing coaching as part of their employment. This supports the 

concept of surgical coaching as an effective tool to improve communication skills and 

the quality of the surgical consultation. The next step is to expand beyond a voluntary 

cohort and link surgical coaching to improved patient outcomes.  

 

 



18 
 

Introduction   

Surgical coaching of non-technical skills is an emerging field. While professional 

coaching is an established practice in other high-performance fields such as sport, 

music, business and aviation, its value for surgeons has only recently been 

recognised1,2. Coaching is a process that aims to refine and improve existing skills 

through collaborative analysis and constructive feedback2,3. Peer-coaching involves 

colleagues, typically of similar experience, participating in a supportive interaction 

where the coach provides constructive feedback and encourages self-evaluation to 

achieve specific goals3,4.  

Surgical trainees are typically provided with structured learning programs throughout 

their training, but this largely ceases on being awarded their Fellowship1,2,5. Although 

continual professional development (CPD) is an ongoing requirement for consultant 

surgeons, there is little opportunity and support for active learning6, an outcome that is 

not consistent with adult learning principles7. Moreover, despite evidence that didactic 

forms of CPD are less effective in modifying physician practice8, the majority of 

current CPD for surgeons remains didactic in nature, consisting mostly of one-off 

events without follow-up9. Given that coaching allows participants to take an active role 

in their learning and identify strengths as well as areas for improvement as per adult 

learning theory, peer-based coaching has been proposed as a valuable form of CPD for 

practicing surgeons9,10. 

The majority of studies on coaching for fully qualified surgeons have centred on 

operative performance5,11,12. Studies that focus on coaching surgeons in non-technical 

skills in the outpatient clinic environment are largely absent from the literature. 

Additionally, learning opportunities for consultant surgeons skew towards procedural 

skills despite the emphasis placed by the Royal Australasian College of Surgeons on 
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non-technical skills such as communication, situational awareness and decision making 

in their core competencies framework13,14. Although technical skills are central to a 

surgeon’s practice, non-technical skills are vital for successful patient interaction; as 

evidenced by surgeons being more than twice as likely to receive patient complaints 

than their physician colleagues, with higher rates of dissatisfaction pertaining to 

interpersonal skills, communication and professional ethics15. The outpatient clinic is of 

particular importance as it is here that patients are informed about their condition and 

have the opportunity to seek clarification and make decisions about their healthcare. 

Nonetheless, there is limited published data on how to conduct effective surgical 

outpatient consultations.  

This study aims to address this gap by evaluating a peer-based coaching program in 

non-technical skills for consultant surgeons based on video-recorded patient 

consultations from a routine outpatient clinic.  

 

Methods 

Setting & Participants 

This interventional pilot study was conducted at The Queen Elizabeth Hospital (TQEH) 

in Adelaide, Australia. TQEH is a 300-bed tertiary centre, where roughly 18,000 

surgical procedures are completed per year by approximately 100 surgeons. Surgeons 

were eligible to participate as a “coachee” if they were employed by TQEH as a 

surgical staff consultant, surgical visiting medical officer, or a surgical fellow (FRACS 

achieved or equivalent). Coachees were given an information sheet and were required 

to give written informed consent to participate. The purpose of the study was explained 

to all patients who were scheduled to see the enrolled consultant during the clinic 

session. Patients were allowed time to consider the study and provided with a consent 
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form. If a patient did not consent, their consultation was not recorded. Four experienced 

surgeons were identified by the Investigators as suitable coaches as they had over 15 

years’ experience as a consultant surgeon and had worked in leadership positions within 

a tertiary setting. Each coach was assigned three coachees. Prior to study 

commencement, ethics approval was obtained from the Central Adelaide Local Health 

Network Human Research Ethics Committee (HREC/17/TQEH/284). 

 

Coaching Intervention 

Coachees met with their assigned coach to evaluate their self-perceived consultation 

skills. During this meeting, coachees outlined their goals for the program. These 

discussions were kept confidential from the study investigators and will not be 

published. An experienced human-factors psychologist (ALC) and lead author (NG) 

coordinated a training meeting for coaches with opportunities to discuss effective 

communication, imparting feedback, and goal-setting strategies.  

Coaches and coachees met in a private space and allocated at least one hour per session. 

During the coaching session, coaches and coachees engaged in structured discussion 

according to the MAAS-Global List, and free-form conversation. The coach led the 

discussion whilst encouraging self-assessment by the coachee. To formalise the 

discussion and provide a learning direction, a ‘Performance summary and action plan’ 

was created by the coachee. Categories included exploration, emotions, information-

giving, summarisations, structuring and empathy. 

 

Data Collection 

The methodology of the study intervention is outlined in Figure 1. Coachees treated 

surgical patients in their normal outpatient clinic sessions. Video and audio data were 
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recorded for these sessions using SIM Capture technology. Two small cameras (roughly 

the size of a mobile phone) were set up in each clinic room, one facing the consultant 

and the other facing the patient. The cameras were visible but were placed in 

unobtrusive locations, away from participants’ eyeline. The cameras only recorded 

interactions between the consultant and the patient while they were seated. Any 

physical examinations or requirements to undress occurred off-camera in a separate 

room. Following sessions, coaches reviewed the collected data in private. After this, 

coaches and coachees met in person and discussed strengths, weaknesses and areas for 

improvement using the video as an objective tool. This overall process was repeated 

three times. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Clinic sessions were recorded, with coach and coachee meeting to discuss 

strengths and areas for improvement. The process occurred three times.  
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Video selection  

Using the SPSS random number generator, 2 videos were selected from each recorded 

clinic session. This resulted in 6 videos for each coachee: 2 prior to any coaching, 2 

after one session of coaching, 2 after two sessions of coaching, a total of 72 videos for 

the cohort. The videos were provided to the relevant coaches for review prior to 

coaching sessions. At the end of the invention, these selected videos were provided to 

the Assessors.  

 

Outcomes and Assessment 

The Maastricht History-Taking and Advice Scoring (MAAS)-Global Rating List16 was 

employed as a verification tool to measure the coachees’ progress over the duration of 

the study. It was selected as the most suitable test to rate clinician-patient interactions, 

because of its reliability and validation16. Briefly, the MAAS-Global combines 129 

behavioural items and covers the entirety of a medical consultation16. The areas scored 

by MAAS-Global include: entry, overall orientation, exploration of the reasons for 

encounter, diagnostic plan, history taking, evaluation and giving information, 

management plan and evaluation of the consultation16. A score is awarded for an 

observed behaviour; no score is recorded if the behaviour is not present16.  

Four independent assessors reviewed the collected data and evaluated the effectiveness 

of the coaching intervention on non-technical skills using the Maastricht History-

Taking and Advice Scoring List (MAAS). Two were consultant surgeons with training 

in non-technical and consulting skills and two were human-factor psychologists with 

experience in medical quality improvement. Each assessor scored all 72 videos. 

Assessors did not act as coaches during the intervention. Videos were blinded prior to 
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review and assigned in a random order such that assessors were unaware of how many 

coaching sessions had occurred (0, 1 or 2). Coachees assessed themselves using MAAS 

scores pre and post intervention. Following completion of the intervention, coachees 

were asked to assess the program using a Likert-style questionnaire and free-flowing 

feedback.  

 

Statistical Analysis 

The statistical software used was SAS 9.4 (SAS Institute Inc., Cary, NC, USA). To 

investigate the efficacy of a peer-based coaching intervention for improvement of 

surgical outpatient consultations, a linear mixed-effects model was performed. Initially, 

an interaction model was performed, however, as the interaction was not significant (p 

value=0.3), a main effects model was used. The outcome was coach-assessed MAAS 

score and predictors were coaching session (baseline, 1 and 2) and video (1 and 2). A 

compound symmetry covariance structure was used to adjust for repeated 

measurements over time and a random effect for clustering on ID (2 videos) was also 

included. Assumptions of a linear regression were found to be upheld by inspection of 

scatter plots and histograms of residuals and predicted values.  

To investigate accuracy of self-assessment of consulting skills (pre and post 

intervention), a linear mixed-effects model was performed. The outcome was MAAS 

score and the predictor was type (pre self-reported, post self-reported and at coaching 

1/video 1). A variance components covariance structure was used to adjust for the 

random effect of clustering on ID (3 types of assessment for each surgeon). 

Assumptions of a linear regression were found to be upheld by inspection of scatter 

plots and histograms of residuals and predicted values. 
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Results  

12 surgeons self-nominated to participate in the program (September 2018 – February 

2019): ten general surgeons, one urologist and one orthopaedic surgeon. To ensure 

confidentiality, limited demographic data were collected. All surgeons were consultants 

or fellows. There was one female surgeon. A total of 182 patients consented to 

participate.  

Each coachee was able to complete the full study protocol of three recorded clinic 

sessions, with each clinic session followed by a coaching discussion. The mean time 

between the first recorded clinic session and the second was 43 days (28-70), the mean 

time between the second recorded clinic session and the third was 37 days (21 – 68).    

Over the course of the intervention, individual MAAS-Global scores increased in ten 

coachees, remained the same for one and decreased for one (Figure 2). It was not 

possible to test whether individual coachees significantly improved after coaching due 

to insufficient power in the model. Linear regressions showed p values for all individual 

doctors to be >0.05.  
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Figure 2: Most individual mean MAAS scores increased from baseline after the 

first, and then second coaching sessions (solid lines). The overall mean score is 

shown by the black dotted line.  

 

However, the group demonstrated significant improvement after coaching sessions. A 

linear mixed-effects model showed a significant positive association between mean 

MAAS-Global scores and coaching, controlling for video and adjusting for repeated 

measurements over time (global p value = 0.0002). Mean scores improved from 

baseline vs post coaching session 1 ( mean difference = -0.46; 95%CI: -0.74, -0.18; p = 

0.0017) and baseline vs coaching session 2 (mean difference = -0.61; 95%CI: -0.88, -

0.33; p<0.0001). There was no significant difference in mean MAAS between coaching 

sessions 1 and 2.  

 

Coachees assessed their own skills at baseline and post-intervention and perceived an 

improvement in MAAS scores: 4.05 vs 4.71 (mean difference = 0.66; 95%CI:0.25, 

1.07; p=0.0026). Assessor-assessed MAAS scores were significantly greater than 
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baseline self-assessment: 4.47 vs 4.05 (mean difference=0.41; 95% CI: 0.00, 0.83; 

p=0.0484), but not post intervention self-assessment (p=0.2340). As mean baseline self-

assessed scores were lower than assessor scores, it may suggest that surgeons were 

tougher on themselves than the assessors.   

Intraclass correlation demonstrated fair agreement for MAAS scores between assessors 

(ICC = 0.57; 95% CI[-0.03, 0.86]) and when psychologist assessors were compared to 

surgeon assessors (0.46; 95% CI [-0.87, 0.84]). However, when the mean scores of 

individual assessors were compared against each other, there was a significant 

difference (mean [95%CI]; assessor 1, 4.32 [4.11, 4.53]; assessor 2, 3.86 [3.65, 4.07]; 

assessor 3, 4.74 [4.53, 4.95]; assessor 4, 2.68 [2.47, 2.89]; SE 0.1076; p<0.0001). On 

post-hoc analysis, the mean MAAS scores for assessors were all significantly different 

(mean difference [95%CI]; assessor 1 vs 2, 0.46 [0.28,  0.64], p<0.0001; assessor 1 vs 

3, -0.42 [-0.60,  -0.24], p<0.0001; assessor 1 vs 4, 1.64 [1.46,  1.82], p<0.0001; assessor 

2 vs 3, -0.88 [-1.06,  -0.70], p<0.0001; assessor 2 vs 4, 1.18 [1.00,  1.36], p<0.0001;  

assessor 3 vs 4, 2.06 [1.88,  2.24], p<0.0001). There was also a significant difference in 

mean MAAS scores between psychologist-assessors and surgeon-assessors, such that 

psychologist-assessor awarded lower scores (mean [95% CI] 3.50 [3.29, 3.71] vs 4.30 

[4.09, 4.51]; mean difference = -0.80 [-1.00, -0.59]; p<0.0001).                   

Coachees were generally positive about the experience. All found the method of 

learning suitable, and 11/12 thought the process improved their skills (1 unsure). Nine 

coachees reported that the coaching would improve patient outcomes (3 unsure) and 9 

said they would participate in ongoing coaching as part of their employment (3 unsure). 

No one reported feeling judged by their coach, and all said their views on their own 

performance had been acknowledged and discussed. All found their coach to be helpful 

in identifying strengths, and 11/12 found their coach helpful for identifying weakness (1 
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unsure). 10/12 reported that their coach had identified strategies for improvement (1 = 

unsure, 1 = disagreed). No coachee thought that the presence of video cameras had 

negatively affected the consultation, although there were mixed views on stress levels 

(agree = 2, unsure = 4, disagree = 6), and on whether their behaviour was altered (agree 

= 6, unsure = 2, disagree = 4). 10/12 disagreed with the statement that participating 

might suggest a competency issue, and 11/12 disagreed that this would compromise 

their leadership role. Only 1 coachee reported concerns about ramifications of a sub-

optimal performance captured as part of the study. In response to the statement “I did 

not think I had deficiencies in my consulting skills”, 3 agreed, 4 were unsure and 5 

disagreed. There were mixed responses to whether coachees preferred to select their 

own coach, 2 agreed, 3 were unsure and 7 disagreed.   

 

Discussion  

In this study we sought to develop a peer-based coaching program focusing on 

surgeons’ non-technical skills in the outpatient environment. Whereas previous studies 

investigating video-based coaching for surgeons5,11,12 have focused on coaching in the 

operative setting, we chose to examine surgical coaching for outpatient clinic surgeon-

patient interactions.  

Our results demonstrate that the communication skills of consultant surgeons improved 

following a video-based peer-coaching program. A single coaching session sufficed to 

significantly improve mean MAAS scores for consultant surgeons in the outpatient 

clinic. However, measuring communication skills solely via MAAS scores is not 

without limitations, as various contextual factors in the doctor-patient interaction may 

not be captured by a binary scoring system17.   
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A key factor in the success of the program is the opportunity to review video-footage of 

the outpatient consultation; this enables the coach to highlight areas for improvement to 

the coachee directly. It also allows the coachee to re-examine their practice at some 

distance and to avoid erroneous recall. This is beneficial as evidence indicates that 

doctors are not always the best judges of their own skills18. Research shows that poorer 

performing surgeons are more likely to overestimate their skills18 which, in turn, may 

result in them being less likely to enrol in a voluntary coaching program. For this small 

subset, it is vital that coaching pivots from an optional exercise to a mandatory 

requirement, similar to basic life support, so that everyone is engaged. However, 

coaching is a process based on mutual respect and requires coachees to be active 

participants. As such, making coaching mandatory may not foster this process. 

Conversely, if coaching is voluntary, surgeons who are more self-critical and wanting to 

improve their practice may self-select to participate. Those less critical of their practice, 

but who may benefit more from coaching, may therefore be less likely to volunteer. 

Despite this, video-based coaching has been identified as a useful tool for surgeons who 

may have poor self-awareness of their own skills18. A limitation of any voluntary 

coaching study is the self-selecting population, as surgeons who elect to participate are 

typically already performing at a high level. Although the participants in our study 

showed overall improvement as a group, performance increments following a coaching 

intervention may have been more marked for poorer performing surgeons who, 

arguably, have more room to improve. 

A further limitation of this study is the small sample size, due in part to the labour-

intensive process of filming multiple outpatient clinic encounters. Similarly, other 

video-based coaching studies for consultant surgeons have comprised small numbers of 
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participants, for example, the Wisconsin Surgical Coaching Program which had 8 

coaches and 12 coachees11.  

While the ultimate goal of a peer-based coaching intervention for surgeons is to 

improve the quality of care delivered to patients, surgical coaching is in its infancy and 

there is a lack of robust data to demonstrate that coaching improves patient outcomes. 

Greenberg et al19 sought to assess the impact of coaching on patient care and found that 

while operative times improved following a surgical coaching program, there was no 

significant improvement in risk-adjusted outcomes. We are hopeful that our pilot study 

will pave the way for larger-scale coaching interventions where effects on patient 

outcomes can be measured. Moreover, despite the success of coaching in other 

professions, the surgical discipline is yet to be convinced of the benefits for qualified 

surgeons. A recent survey conducted by this research group found that although 

surgeons generally support the idea of peer-based coaching and acknowledge its 

potential as a form of CPD, they wish to see more evidence of its effectiveness20.  

That all coachee surgeons in this study completed the coaching program in the set time-

frame is promising for the expansion of the program to a wider cohort, including other 

institutions. Despite this, many participants commented via their feedback that it was 

difficult finding time to schedule face-to-face coaching sessions. This issue has also 

been identified in other surgical coaching studies11,12, highlighting the need for hospital 

administrators to ensure time is quarantined for coaching sessions. A further solution, 

particularly in the COVID-19 era, is for coaching sessions to be held virtually.  

Further work is required on who can and should be a coach, as it is important that 

outdated practices or poor habits are not passed on. The coaches in our study were 

invited to participate as they regularly demonstrated behaviours in line with surgical 

excellence. This selection was similar to that in other studies where coaches were peer-
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nominated21. Additionally, studies have provided coaches with a similar level of 

training such as the Wisconsin Surgical Coaching Program and the Michigan Bariatric 

Surgery Collaborative where coaches received a half day of training on peer coaching 

roles and expectations21.  

While the format of coaching requires a peer-to-peer relationship of equals, surveyed 

surgeons reported that they would be amenable to having a psychologist conduct 

coaching sessions for non-technical skills20. This has the potential benefit of freeing-up 

experienced surgeons whose availability may be limited. Furthermore, human-factor 

psychologists may offer effective communication strategies not previously considered 

by surgeons, and the ideal coach for non-technical skills may be either a peer-surgeon 

or a human factors expert12. In this study, psychologists awarded lower MAAS scores at 

baseline and post intervention when compared to surgeons. While the rate of 

improvement was similar and this did not affect the overall result, the reasoning behind 

this difference is an area for future work.   

To our knowledge, this is the first study centred on coaching surgeons’ non-technical 

skills in the outpatient environment with the goal of optimising the surgeon-patient 

interaction. It is important to note that we are not seeking a perfect, standardised 

outpatient consultation. The outpatient clinic can be a stressful and unpleasant 

experience for patients. Particularly when breaking bad news, it is essential that 

surgeons are able to communicate in an adaptive and intuitive way such that patients 

feel supported and empowered. There is no one-size-fits-all approach. The aim of 

coaching is to enable surgeons to refine and improve their non-technical skills so that 

patient experiences of consultations are as constructive and valuable as possible.  
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Chapter 6: Conclusion 

Surgical coaching is a new concept, despite the practice being well established in other 

high-performance fields such as aviation, entertainment, business, and sport. This thesis 

aims to research and report on several areas with the goal of “getting the conversation 

started” and establishing a formal Continuing Professional Development framework for 

the coaching of non-technical skills. 

 

The first manuscript included is a Systematic Review summarising and quantifying 

research performed to date for coaching of non-technical skills in surgeons. A total of 

19 manuscripts were suitable for inclusion. There was strong evidence that surgeons 

could improve when coached in a group setting but limited evidence for individual 

coaching.  

 

The second manuscript is a pilot intervention study. Consultant surgeons were recorded 

conducting standard outpatient clinic appointments. Surgeons then watched these 

recordings with a surgeon-coach and identified areas of strength and areas for 

improvement. This process occurred three times in total. Blinded, independent 

reviewers (two surgeons, two psychologists) assessed the recordings using the 

Maastricht History-Taking and Advice Scoring Global Rating List (MAAS), a common 

tool for evaluating non-technical skills. Coaching significantly improved MAAS scores 

and all surgeons involved found the method of learning was suitable. Importantly, 

nearly all of them thought that coaching had improved their individual performance.  

 

The third manuscript reports on a survey completed by consultant surgeons and 

describes their attitudes to peer-coaching. Generally, surgeons were supportive of 
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coaching as a concept and of including coaching as part of Continuing Medical 

Education. Younger surgeons were more receptive, and surgeons who had experienced 

coaching previously were more likely to be supportive. Most agreed that they would 

like to choose their coach; some surgeons were happy to have a coach from another 

field such as psychology, others were happy to have another surgeon.  

 

The fourth manuscript identifies and reports on a new skill that surgeons are currently 

adapting to, the presence of the computer in the consultation room. For most surgeons, 

computers and electronic medical records have been introduced with little to no 

training, and no research on the impact to the patient. The researchers surveyed patients 

in the clinic to ask them how the computer effected their recent interaction. Patients 

reported that computers and the electronic medical record were useful and necessary for 

healthcare and were overall positive about the introduction of computers to the clinic. 

Patients reported that their doctor was not distracted by the computer, and helpfully 

used the computer to show relevant blood test or imaging results. While more research 

is required here, patients seem to have a positive attitude toward doctors using 

computers during the consultation.  

 

The fifth manuscript is an observational study using data gathered from the pilot study 

(chapter 2). While the Candidate is not a primary author on this manuscript, inclusion is 

warranted for the following reasons; all primary data (recordings) were collected as part 

of this Master degree and the ANZ manuscript would not exist without the initial data 

collection.    
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While surgical coaching research is continuing to emerge, there is a lot to be optimistic 

about. The work published in this thesis shows that surgeons are receptive to coaching 

and that coaching can improve performance. The next step is to link this to sustained 

NTS in surgeons, and improved patient outcomes.  
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