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Abstract (248 words) 

Background: The National Organ Retrieval Service (NORS) 2015 review 

recommended a single scrub practitioner provide support simultaneously to 

abdominal and cardiothoracic teams in UK multi-organ retrieval.  Previously, 

this model had been employed only by the combined abdominal and cardiac 

team in Scotland.  This study reports the impact on performance as part of the 

Vanguard project, which utilised the single scrub practitioner role with five 

NORS teams, to determine applicability UK-wide.  

Methods: Participants comprised members of abdominal (n=56) and 

cardiothoracic (n=54) teams attending UK thoraco-abdominal retrievals. Data 

were collected by validated psychometric scales to assess individual workload, 

anxiety, confidence, demands/coping resources, and teamwork. Additional 

data were collected through open comments and quantitative data describing 

context and outcome of retrieval.  

Results: Abdominal and Cardiothoracic teams showed different responses 

when using single (Vanguard) or dual scrub practitioners (Standard) . Vanguard 

configuration was associated with significantly higher anxiety for abdominal but 

not cardiothoracic teams. Perceived workload increased for abdominal teams 

during Vanguard but decreased for cardiothoracic teams. Scrub practitioners 

reported elevated anxiety and decreased confidence in retrievals using 

Vanguard configuration.  
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Conclusions: This is the first large study examining human performance 

during organ retrieval in the UK.  Despite previous regional success, this study 

showed a significant negative impact of the single scrub practitioner when 

extrapolated widely to UK teams. As a result of this study, NORS declined to 

implement the single scrub model. These data support the use of human 

performance analysis as an essential part of successful development in organ 

retrieval practice.  
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Introduction 

The UK National Organ Retrieval Service (NORS), introduced in 2010, 

undertakes all commissioned cardiothoracic and abdominal organ retrieval 

including heart, lung, liver, kidney and pancreas.  The service comprises 10 

abdominal and 6 cardiothoracic teams, based in transplant units across the 

UK.  Prior to the advent of NORS, a combined cardiothoracic and abdominal 

team with a single scrub practitioner supporting both teams had operated in 

Scotland for many years.  All other UK teams operated independently with 

their own scrub practitioners.   

In response to the rapid increase in organ donation across the UK and 

unprecedented peak demands on staffing, NHS Blood and Transplant 

(NHSBT) undertook the NORS review in 20151. A key recommendation to 

improve effectiveness and efficiency was to reconfigure all UK teams to 

feature a Single Scrub Practitioner to assist both abdominal and 

cardiothoracic teams during multi-organ retrieval. Partly, this was to 

recapitulate the nominally successful approach of the pre-existing combined 

team, and in part to support staff development in additional retrieval roles. 

Although the single scrub model had been safely utilised in Donation 

following Brainstem Death (DBD) retrievals by the combined abdominal and 

cardiothoracic team in Scotland, it had never been tested in Donation after 

Circulatory Death (DCD) retrievals.  DCD surgery is conducted at a much 

higher speed than DBD retrievals, and DCD organs are associated with 
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greater risks of graft failure and complications during both retrieval and 

transplantation2,3. There was concern that the single scrub model could lead 

to a deterioration in surgical performance.  However, of greater concern was 

feasibility of the reconfiguration in relation to workload, the impact of 

additional pressure for scrub practitioners, and the longer-term impact 

recruitment and retention.  Retrieval scrub practitioners are well recognised as 

highly trained and resilient individuals.  However, the implementation of the 

single scrub role could trigger departure in favour of more manageable and 

balanced employment in other roles.  In order to address this serious concern, 

it was necessary to assess organ retrieval staff using advanced psychometric 

testing, in the standard and single scrub practitioner configurations. 

Despite the importance of human performance in surgical procedures, 

no previous research has been published on enhancing individual and team 

performance in organ retrieval3. Retrievals may place staff in emotionally 

challenging situations beyond normal role expectation, particularly in 

paediatric donation. Additionally, staff are subject to the physical rigours of 

sleep deprivation, prolonged working time and operating in unfamiliar donor 

hospitals with unfamiliar colleagues. Nonetheless, during multi-organ 

retrievals, cardiothoracic and abdominal teams must cooperate effectively, 

coordinating with precision to retrieve organs which are safe to transplant.  

Despite the critical contribution of the whole team to operative success, 

the great majority of the literature has focused on individual medical staff4,5. 

Surgeons report a wide range of intraoperative stressors6 including but not 

limited to emergencies, complications, distractions, advanced tasks (e.g., 
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high-risk patients, time pressure), that can lead to high levels of stress and 

intense workload especially if multiple stressors are present simultaneously. 

Stress has been shown to impair surgeons’ psychomotor performance, 

technical and non-technical skills, and lead to an increase in the incidence of 

errors5,7,8.  Although the body of literature on stress in surgery is 

substantial5,6,9, there is very little known on the sources and impact of stress 

on the rest of the operating team, and no information specific to organ 

retrieval.  

Poor teamwork and communication deficiencies have been identified 

as major contributing factor in every fourth medical malpractice review10. 

Although individual expertise is important, effective teamwork is essential to 

co-ordinate the efforts of a set of highly skilled individuals to form an expert 

team11.  Moreover, in order to perform at a high level, teams must have the 

ability to adapt to novel, uncertain and changing demands of the environment 

whilst maintaining effective coordination with each other12.   

The importance of non-technical skills across the surgical domains is 

well recognised, however there is a lack of focus on non-technical elements in 

surgical training and assessment13,14. Patient outcome measures provide little 

or no insight into why some teams outperform others or how changes to team 

performance can be achieved through training. In determining effective 

human performance, a focuss on processes (such as adhering to preparatory 

checklists15) or psychological variables (such as self-confidence or anxiety16) 

has been shown as most relevant to maintaining standards for two reasons. 

Firstly, global outcomes can be influenced by a myriad of factors which can 

only be ascertained through individual case analysis, and secondly 
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understanding the role of factors that occur immediately prior to performance 

enable practitioners to know how to respond and adapt effectively. 

Investigating the mechanisms underpinning individual and team performance 

in organ retrieval can contribute to training and help better prepare NORS 

staff to meet increasing demands. 

To understand the impact of  proposed changes to organ retrieval team 

structure on NORS staff performance, we determined to explore role-specific 

(e.g., Surgeons, Scrub Practitioners) and team-specific (Abdominal vs 

Cardiothoracic) differences in perceived workload, stress and teamwork in 

teams using a single Scrub Practitioner (Vanguard) and dual Scrub 

Practitioners (Standard). To achieve this, we utilised a range of validated 

psychological measures in real-time organ retrieval settings. 

Materials and Methods 

Study Design  

A naturalistic, longitudinal between-groups design compared retrievals 

using a single Scrub Practitioner assisting both Abdominal and Cardiothoracic 

teams (referred to as “Vanguard”) with those using separate Scrub 

Practitioner, (referred to as “Standard”). The naturalistic design meant 

conditions were not manipulated by the research team. General 

characteristics of each retrieval event are documented by NHSBT which 

facilitated comparisons between different retrieval types. The University of 

Edinburgh’s Moray House School of Education Ethics Committee granted 

ethical approval for this study and the study was registered with the Quality 
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Improvement Team at NHS Lothian. NHSBT established the Vanguard 

Project Board to ensure oversight, governance and donor safety for the 

project.   

Participants  

Purposive sampling was utilised to represent different types of UK 

retrieval teams, which could not be assured with randomisation. Teams were 

selected through discussion of 3 experienced staff limiting any individual bias. 

Five NORS teams, including two out of six UK cardiothoracic (CT) and three 

out of ten UK abdominal (AB), were identified based on geographical 

proximity to one another (more likely to go out on a multi-organ retrieval 

together), geographical distribution across the UK (two teams from South, two 

teams from North, and one team from Scotland), and retrieval workload. The 

teams selected were Papworth and Newcastle CT teams and Edinburgh, 

Newcastle and Addenbrookes AB teams. The study included all selected 

abdominal and cardiothoracic surgical teams, attending multi-organ retrievals 

in the UK from May to December 2017. NORS Team Leads, having agreed to 

participate, assisted with the recruitment of lead surgeons, surgical assistants 

and scrub practitioners. Other members of the teams (e.g., perfusion 

practitioners, transplant practitioners) also had the opportunity to take part in 

the study should they wish but were not specifically targeted for recruitment. 

To preserve anonymity and comply with ethical approval, respondents did not 

identify themselves apart from professional role.  
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Measures  

Following a simulated event17, the research team, in collaboration with 

the NHSBT Vanguard project board, designed the study documentation for 

use when one of the participating teams attended a multi-organ retrieval.  

Four psychometrically validated scales previously used in research in high 

performance contexts, were selected on the basis of short completion time, 

reducing respondent demand and increasing potential completion rates. 

Demand and Resource Evaluation. A 6-point Likert scale anchored 

between not at all (1) and extremely (6) was used to assess two items: “How 

demanding do you expect the upcoming retrieval to be?” (Demand) and “How 

able are you to cope with the demands of the upcoming retrieval?” 

(Resource).  The single score was then calculated by subtracting demands 

from resources18. Positive scores reflected a challenge state and negative 

score reflected a threat state.  

Anxiety and confidence. Mental Readiness scale19 assessed 

individual perceptions of cognitive anxiety, somatic anxiety, and self-

confidence. To assess cognitive and somatic anxiety, verbal anchors ‘worried 

– not worried’, ‘tense – not tense’ were used. To increase the precision of the 

third item, confidence was separated to reflect self-confidence (using verbal 

anchors: ‘confident in myself – not confident in myself’) and confidence in 

team, (‘confident in team – not confident in team’). This reflects a well-

established distinction in these two elements particularly relevant to team 
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performance situations (e.g. self and collective efficacy20). All items were 

scored on an 11-point scale.  

Surgery Task Load. Perceived workload was measured using the 

Surgery Task Load Index (SURG-TLX21). Participants rated intensity of six 

factors (mental, physical, and temporal demands, complexity of the task, 

situational stress, and distractions) to provide a comprehensive subjective 

measure of workload. Each factor was rated on a 20-point scale (High to 

Low). The SURG-TLX is a validated adaptation of the well-established 

workload measure National Aeronautics and Space Administration – Task 

Load Index (NASA-TLX22) and has been developed for use in surgical 

domains21.  

 Team performance. Eleven dimensions of team performance (rated 0 

to 6) and one rating of global team performance (rated 1 to 10) were made by 

observers to rate teamwork (Team Emergency Assessment Measure; 

TEAM23).  

Data Collection 

Prior to data collection, the Informed Consent Form and Information 

Sheet were sent to all participating teams. Participants then received an e-

pack that included data collection forms and instructions. Each team had a 

nominated coordinator who collated and submitted data for their team. 

Routine retrieval data were also collected by NHSBT, including: 

Donation date and Donor type (DCD or DBD); teams attending the retrieval by 

name, location and speciality; travel time to the location of the retrieval (mins) 
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for each team; time of access to theatre; operation start and end time; team 

departure time; perfusion start times; organs retrieved and subsequently 

transplanted; and reasons if one or both teams stood down. These data 

allowed checks on retrievals for normality and representativeness to wider 

NORS service.  

Procedure 

Data collection procedure. Data were collected immediately before 

and after real-life multi-organ retrievals. Data included: (1) self-report ratings 

on psychometric scales, (2) free text comments, and (3) routine quantitative 

data (e.g., duration, travel time). Data collection forms were approved by 

NHSBT board and piloted prior to use. Figure 1 illustrates the order of events 

and was provided as visual aid for the teams.  

Insert Figure 1 here 

Prior to retrieval participants completed Resource/Demand evaluations24 and 

the Mental Readiness Form19. Immediately after each retrieval, participants 

reported perceived workload21 and gave a global rating to overall team 

performance. Observers (SNOD or other member of donor hospital staff) 

rated teamwork and team performance23 after procedure. All participants and 

observers were prompted to offer additional (open) comments.  

In addition to psychological measures, participants were asked to 

provide information about the retrieval and their role so the pre and post forms 

could later be paired and matched with NHSBT data. These details included: 

Date, ODT number (unique number assigned to each donor by NHSBT); 
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Team configuration (Standard or Vanguard); Procedure (DBD or DCD); Team 

(Abdominal or Cardiothoracic); and their professional role (Lead Surgeon, 

Surgical Assistant, Scrub Practitioner, or Other). 

Data analysis. Data were merged using the statistical software 

package STATA25 in two ways; by team for team level analysis (e.g., 

Abdominal, Cardiothoracic)  and by role for individual level analysis (e.g., 

Lead Surgeon, Scrub Practitioner). As all team members play a crucial part in 

organ retrieval process the team level of analysis was used to explore the 

effects of proposed changes on teams as a whole. A role-based analysis was 

used to determine whether the changes affected some members differently. 

After the datasets were merged Statistical Package for the Social Sciences26 

software was used for analysis, where comparisons were drawn using 

unpaired samples T-test. Significance was set at p<0.05. 

Results 

Study Sample  

During the seven-month data collection period 336 multi-organ 

retrievals were undertaken in the UK of which 186 (55%) were attended by at 

least one of the participating teams. Data were collected on 95 multi-organ 

retrievals, which represents 51% of all multi-organ retrievals attended by the 

participating teams. The team members indicated that the Shared Scrub 

Practitioner was attempted before the procedure had started in 24% of 

vanguard opportunities (n=12). Observers reported at the end of the 

procedure that the Shared Scrub was utilised on 9 occasions, 27% of all 
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opportunities available to use Vanguard configuration. See Supplementary 

Document Materials & Methods for more detail.  

Vanguard vs Standard Comparison Results  

Demand and resource evaluation showed no significant difference 

between Vanguard and Standard conditions in how AB teams evaluated the 

demands of an operation and their ability to cope with it (see Table 1). CT 

teams evaluated their ability to cope with the demands of Standard retrieval 

(M=4.91, SD=0.85) significantly higher (p=0.01) than in Vanguard 

configuration (M=3.88, SD=1.17). There was no statistically significant 

difference in the Challenge and Threat states between Standard and 

Vanguard configurations for AB and CT teams. In both conditions, on 

average, teams were more challenged (positive score) than threatened 

(negative score), with the lowest average score demonstrated by AB teams 

(M=0.29, SD=1.20) in Vanguard configuration.  

Insert Table 1 here 

There was no significant difference in demand and resource evaluation 

for any role when analysis was carried out on individual level. 

Reported anxiety and confidence. Cognitive anxiety and somatic 

anxiety levels were significantly higher (p=0.036 and p=0.021 respectively) in 

Vanguard (n=8) configuration in comparison with Standard (n=48) for AB 

teams (see Figure 2).  

Insert Figure 2 here 
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There was no significant difference in anxiety and confidence between 

Standard (n=48) and Vanguard (n=6) conditions on a team level for CT teams 

(see Supplementary Document Results Table A).   

When compared on individual, rather than team level, Lead Surgeons 

showed significantly higher self-confidence (p<0.05) in Vanguard compared to 

Standard configuration. Scrub Practitioners demonstrated significantly higher 

levels of both cognitive (p<0.01) and somatic (p<0.01) anxiety and lower 

confidence in both self (p<0.05)  and team (p<0.05), in Vanguard 

configuration compared to Standard (see Table 2). There was no significant 

difference between conditions for Surgical Assistants and other members of 

retrieval teams (see Supplementary Document Results Table B).  

Insert Table 2 here 

Task workload. AB teams reported Temporal Demands (p=0.018); 

Task Complexity (p=0.001); and Situational Stress (p=0.003) as significantly 

higher in Vanguard condition (n=8) in comparison with Standard (n=46). In 

contrast, for CT teams Physical demands (p=0.002); Temporal demands 

(p=0.012); Distractions (p=0.025) were significantly lower in Vanguard 

condition in comparison with Standard. However, it should be noted that the 

sample size for CT teams in Vanguard condition was comprised of only 5 

occasions. Figure 3 illustrates the direction of change in perceived workload 

from Standard to Vanguard configuration for both AB and CT teams.  

Insert Figure 3 here 
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There were no statistically significant differences across team roles in 

perceived workload in Vanguard compared to Standard conditions (see 

Supplementary Document Results Table C). 

Team performance. Out of the 11 items on the TEAM scale, only team 

communication was rated by the observers as significantly higher (p=0.015) in 

Vanguard (M=5.93; n=5) in comparison with Standard (M=5.63; n=50) 

configuration. There was no significant difference in the way teams or 

observers rated the overall team performance after the retrieval in Vanguard 

and Standard condition (see Supplementary Document Results Table D). 

There was no significant difference in overall team performance ratings for 

any role when analysis was carried out on individual level. 

Open comments. Data collected via free-form comments showed that 

organ retrieval staff considered the cold phase and cross clamp to be the 

pressure points of the retrievals in Vanguard configuration. Staff also 

identified practical challenges such as longer set up time, and space 

constraints; and procedural challenges related to unfamiliar equipment and 

issues with instrument count (see Table 3).   

Insert Table 3 and 4 here 

The competing demands on the shared scrub practitioner, and differences in 

expectations from AB and CT teams on what the shared scrub role entails, 

were the most commonly reported sources of stress for staff in Vanguard 

retrievals (see Table 4). See Supplementary Document Results Table E for 

full analysis of the open comments.  
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Team Role and Procedure Comparison Results  

Lead surgeon vs scrub practitioner. Scrub Practitioners (n=98) as a 

group, regardless of team configuration (Standard or Vanguard) or team 

specialisation (AB or CT), rated the demands (p=0.045) of upcoming 

retrievals and the resources (p=0.040) available to them to cope with these 

demands significantly higher in comparison with Lead Surgeons (n=74). They 

have also reported significantly higher cognitive anxiety levels (p=0.019) and 

rated all components of the perceived workload scale significantly higher 

(p<0.05) compared to Lead Surgeons (see Table 5).  

Insert Table 5 here 

DBD vs DCD. The results of perceived workload analysis indicated 

that Scrub Practitioners rated the temporal demands of DCD retrievals 

(M=13.20, SD=3.91) significantly higher (p=0.028) in comparison with DBD 

retrievals (M=9.75, SD=6.07). Surgical Assistants by contrast, reported 

significantly higher (p=0.045) Physical demands in DBD retrievals (M=8.80, 

SD=5.67) in comparison with DCD (M=5.14, SD=3.67). There were no 

statistically significant differences in demand resource evaluation, perceived 

anxiety and confidence, or teamwork between DCD and DBD retrievals when 

compared by role or by team (see Supplementary Document Results Table 

F). 

Discussion 

Multi-organ retrieval surgery is highly demanding and the consequences 

of impaired performance can be devastating for the organ recipients. 
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However, factors relevant to effective individual and team performance have 

been under-researched. To determine the potential impact of changing from 

combined cardiothoracic and abdominal retrievals featuring a scrub 

practitioner for each team (Standard) to a single scrub practitioner supporting 

both teams (Vanguard), this study gathered data from abdominal and 

cardiothoracic teams in both configurations. Data showed complex and role-

specific impacts providing new and unexpected insights into individual and 

team performance.  Findings supported the decision not to introduce the 

single scrub practitioner model in the UK at this time. 

The relatively small number of Vanguard cases within the data indicates 

teams did not use Vanguard configuration at every opportunity, suggesting 

reluctance to try out the new configuration. Free text comments indicate this 

may be linked to lack of training. In addition this may also be caused by 

uncertainty and lack of confidence, often associated with change and 

disruption to normal practice27. Higher cognitive and somatic anxiety levels, 

specifically in abdominal team members generally, and particularly scrub 

practitioners, during Vanguard retrievals is consistent with greater task 

uncertainty. 

Abdominal and Cardiothoracic teams showed different responses to 

Vanguard configuration. The higher cognitive and somatic anxiety for 

Abdominal but not Cardiothoracic teams is likely because in Vanguard the 

Scrub Practitioner from the abdominal team was expected to perform the new 

Shared Scrub role. Therefore, the abdominal teams had additional 

responsibilities during multi-organ retrievals. Consistent with this 
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interpretation, abdominal teams reported increased task workload during 

Vanguard, but workload decreased for cardiothoracic teams. Moreover, scrub 

practitioners, who experienced the biggest role-shift, reported elevated 

anxiety and decreased confidence in retrievals using Vanguard configuration. 

Results showed no significant change in individual appraisals of ‘threat’ 

or ‘challenge’. Thus, despite elevated anxiety and decreased confidence for 

Abdominal teams in Vanguard configuration, staff still felt that their resources 

(e.g. skills, training) were sufficient to meet the demands of the task. Notably, 

however, CT teams evaluated their ability to deal with the Vanguard 

configuration significantly lower than with the Standard configuration.   

An important contribution of this study is assessing psychological 

variables across roles and conditions, irrespective of surgical team (AB or 

CT).  Scrub practitioners rated the demands of retrieval as significantly higher 

than Lead Surgeons, and also reported higher anxiety and workload levels.  

Although Lead Surgeons carry responsibility for the conduct of the operation 

and for supporting the team, the fact they report lower levels of stress may 

logically be explained by greater perceived control over operative procedures.   

A critically important finding was the difference in the scrub practitioners’ 

psychological experience of organ retrieval surgery.  Traditionally research on 

operative success has focussed on the surgeons, along with the supporting 

team.  This study recognises the critical importance of each team member for 

effective team performance. Individual assessment has shown that scrub 

practitioners and surgeons have quite different loading during retrieval 

surgery.  In the future changes to structures and roles within a surgical team, 
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should be addressed with training that corresponds to the novel technical and 

psychological demands.  In particular, this study investigated differences 

between DBD and DCD retrievals, as the Vanguard model had never been 

tested in DCD.  DCD was perceived to have significantly higher temporal 

demand compared to DBD by scrub practitioners.  However, the data did not 

show global differences at the team level. 

Comparison of perceived workload suggests that that to improve 

performance in Vanguard configuration Abdominal teams should have specific 

support to address the higher temporal demands, task complexity, and 

situational stress.  

Finally, data from teamwork and the team performance assessment 

have indicated a ceiling effect in data, suggesting that the extension to 

response format did not solve previously encountered issues with application 

of TEAM in organ retrieval. This highlights the need for a suitable organ 

retrieval specific team performance measure. 

Key Limitations  

Limitations of this study must be considered when interpreting results. 

Firstly, although data collection forms were designed for easy completion, the 

self-administration procedure adopted means there was little control over how 

or whether these forms were completed. This was addressed partially by each 

centre having a local team member supporting form completion, and team 

members became more familiar with data collection over the study period. 

Despite limitations, this procedure ensured that participation was voluntary 

and facilitated collecting of a large quantity of data.  
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Secondly, the number of Vanguard retrievals is a concern to the 

external validity, since the small sample size of Vanguard cases captured in 

the dataset might not be representative. Furthermore, it is equally possible 

that the novelty of the procedure and attitudes towards this change might 

account for the difference rather than the configuration itself. However, it is 

important to note that the data were collected over a 7-month period and the 

introduction of the Single Scrub role for the participating teams was managed 

by NHSBT. Therefore, it is unlikely that the introduction of this change to 

wider NORS would be organised or be perceived differently by other teams. 

Smaller studies have increased risk of type 2 error, or the failure to detect 

differences when they are present.  However, in this study data repeatedly 

yielded significant differences, giving new insights to important psychological 

processes in retrieval teams.   Data collected in situ, rather than in laboratory 

or simulated conditions, greatly increase ecological validity and provides 

valuable information on human performance in real-life organ retrieval teams. 

Finally, the study is limited by focussing solely on UK teams 

implementing a Single Scrub team model and may not generalise directly to 

different organisations, contexts and cultures. However, there is no published 

data equivalent in approach that would enable comparisons to be made. Due 

to lack of research on team performance in organ retrieval we do not know 

whether a similar pressure point might exist in countries currently using Single 

Scrub model. The systematic approach to measurement and design, 

demonstrated in this study and focussing on human performance of 

individuals and teams provides a model which can be applied to other 
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improvement and implementation efforts across surgical disciplines, 

healthcare systems and organisations. 

Conclusions 

This is the first large-scale study examining human performance 

factors in organ retrieval in the UK3. The results of the study have already 

generated impact for the organ retrieval community as NHSBT has decided to 

suspend the introduction of the Vanguard team model across the UK based 

on these findings. This highlights the importance of human performance 

evaluation in assessing the impact of change to support successful organ 

retrieval practice and has demonstrated the value that such research can 

bring to policymakers and practitioners.  

The study also has demonstrated a number of avenues for further 

research in retrieval surgery including the use of SURG-TLX21 workload 

measure to tailor organ retrieval training according to specific needs of 

different specialities within a team. Furthermore, the use of psychometric 

measures and performance psychology research to assess individual and 

team responses, and enhance implementation efforts in organ retrieval can be 

developed. Future research should investigate the relationship between organ 

retrieval team performance and proxy markers used as indicators of organ 

quality and patient outcomes to establish clinical impact of team performance. 

The key implication of the findings is that providing support to lower 

anxiety, build confidence and adjust attitudes towards changes, of organ 

retrieval staff would be beneficial for successful implementation of a new team 

configuration. All of the above can be achieved through training, which 
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highlights once again that training in surgery must aim towards inclusion of 

non-technical elements as well as the technical elements of future 

innovations. 



 

25 

 

References 

1. NHSBT. National Organ Retrieval Service (NORS) Review. 2015, 

Availible at https://nhsbtdbe.blob.core.windows.net/umbraco-assets-

corp/1411/nors_review_report_2015.pdf. . 

2. Watson CJ, Hunt F, Messer S, et al. In situ normothermic perfusion of 

livers in controlled circulatory death donation may prevent ischemic 

cholangiopathy and improve graft survival. American Journal of 

Transplantation. 2019;19(6):1745-1758. 

3. McIntyre C. Report on Vanguard Project from Workforce 

Transformation Board (NRG (18) 10). National Retrieval Group. NHS 

Blood and Transplant. 2018. Availible at 

https://nhsbtdbe.blob.core.windows.net/umbraco-assets-

corp/10507/vanguard-report-nrg-18-10.pdf  

4. Arora S, Flindall I, Youngson GG. Performance‑shaping factors. In: 

Enhancing Surgical Performance. CRC Press; 2015:139-152. 

5. Wetzel CM, Black SA, Hanna GB, et al. The Effects of Stress and 

Coping on Surgical Performance During Simulations. Annals of 

Surgery. 2010;251(1):171-176. 

6. Wetzel CM, Kneebone RL, Woloshynowych M, et al. The effects of 

stress on surgical performance. The American Journal of Surgery. 

2006;191(1):5-10. 

7. Arora S, Sevdalis N, Aggarwal R, Sirimanna P, Darzi A, Kneebone R. 

Stress impairs psychomotor performance in novice laparoscopic 

surgeons. Surgical endoscopy. 2010;24(10):2588-2593. 

8. Moorthy K, Munz Y, Dosis A, Bann S, Darzi A. The effect of stress-

inducing conditions on the performance of a laparoscopic task. Surgical 

Endoscopy And Other Interventional Techniques. 2003;17(9):1481-

1484. 

9. Arora S, Sevdalis N, Nestel D, Woloshynowych M, Darzi A, Kneebone 

R. The impact of stress on surgical performance: a systematic review 

of the literature. Surgery. 2010;147(3):318-330. e316. 

https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/1411/nors_review_report_2015.pdf
https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/1411/nors_review_report_2015.pdf
https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/10507/vanguard-report-nrg-18-10.pdf
https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/10507/vanguard-report-nrg-18-10.pdf


 

26 

 

10. Weaver SJ, Dy SM, Rosen MA. Team-training in healthcare: a 

narrative synthesis of the literature. BMJ Qual Saf. 2014;23(5):359-

372. 

11. Salas E, DiazGranados D, Weaver SJ, King H. Does team training 

work? Principles for health care. Academic Emergency Medicine. 

2008;15(11):1002-1009. 

12. Gorman JC, Cooke NJ, Amazeen PG. Training adaptive teams. Human 

Factors. 2010;52(2):295-307. 

13. Flin R, Youngson GG, Yule S. Enhancing Surgical Performance: A 

Primer in Non-technical Skills. CRC Press; 2015. 

14. Walle KV, Greenberg C. Intraoperative non-technical skills: a critical 

target for improving surgical outcomes. In: BMJ Publishing Group Ltd; 

2017. 

15. Haynes AB, Weiser TG, Berry WR, et al. A surgical safety checklist to 

reduce morbidity and mortality in a global population. New England 

Journal of Medicine. 2009;360(5):491-499. 

16. Vine SJ, Uiga L, Lavric A, Moore LJ, Tsaneva-Atanasova K, Wilson 

MR. Individual reactions to stress predict performance during a critical 

aviation incident. Anxiety, Stress, & Coping. 2015;28(4):467-477. 

17. Morozova G, Martindale A, Richards H, Stirling J, Currie I. Exploring 

the Use of High and Low Demand Simulations for Human Performance 

Assessment during Multi-Organ Retrieval with the Joint Scrub 

Practitioner. BMJ Simulation and Technology Enhanced Learning. In 

press. 

18. Tomaka J, Blascovich J, Kelsey RM, Leitten CL. Subjective, 

physiological, and behavioral effects of threat and challenge appraisal. 

Journal of personality and social psychology. 1993;65(2):248. 

19. Krane V. The mental readiness form as a measure of competitive state 

anxiety. Sport Psychologist. 1994;8:189-189. 

20. Chen G, Bliese PD. The role of different levels of leadership in 

predicting self-and collective efficacy: Evidence for discontinuity. 

Journal of Applied Psychology. 2002;87(3):549. 



 

27 

 

21. Wilson MR, Poolton JM, Malhotra N, Ngo K, Bright E, Masters RS. 

Development and validation of a surgical workload measure: the 

surgery task load index (SURG-TLX). World journal of surgery. 

2011;35(9):1961-1969. 

22. Hart SG, Staveland LE. Development of NASA-TLX (Task Load Index): 

Results of empirical and theoretical research. Advances in psychology. 

1988;52:139-183. 

23. Cooper S, Cant R, Porter J, et al. Rating medical emergency teamwork 

performance: development of the Team Emergency Assessment 

Measure (TEAM). Resuscitation. 2010;81(4):446-452. 

24. Blascovich J. Challenge and threat. In: Handbook of approach and 

avoidance motivation. New York, NY, US: Psychology Press; 

2008:431-445. 

25. StataCorp. Stata Statistical Software: Release 14. College Station, TX: 

StataCorp LP. 2015. 

26. IBMCorp. IBM SPSS Statistics for Windows, Version 22.0. NY: IBM 

Corp. 2013. 

27. Edmondson AC, Bohmer RM, Pisano GP. Disrupted routines: Team 

learning and new technology implementation in hospitals. 

Administrative Science Quarterly. 2001;46(4):685-716. 

 

 

 

  



 

28 

 

Tables 

Table 1 Demand and Resource Evaluation – Comparison between 
Standard and Vanguard conditions for Abdominal and Cardiothoracic 
teams, Unpaired samples T-test results 

 
Abdominal Teams Cardiothoracic teams 

Standard (n=48) 

M (SD) 

Vanguard (n=8)  

M (SD) 

Standard (n=48) 

M (SD) 

Vanguard (n=6) 

M (SD) 

Challenge vs Threat 1.23 (1.38) 0.29 (1.20) 1.39 (0.24) 1.03 (0.82) 

“How demanding do 

you expect the 

upcoming retrieval to 

be” 

3.08  (1.02) 3.60 (1.49) 3.53 (1.52) 2.68 (1.00) 

“How able are you to 

cope with the 

demands of upcoming 

retrieval” 

4.31 (0.98) 3.90 (1.37) 4.91** (0.85) 3.88** (1.17) 

 ** p = 0.01 

 

 

Table 2 Mental Readiness results – Comparison between Standard and 
Vanguard for Lead Surgeons and Scrub Practitioners 

 

Lead Surgeons  Scrub Practitioners 

Standard (n=66) 

M (SD) 

Vanguard (n=7)  

M (SD) 

Standard (n=84) 

M (SD) 

Vanguard (n=13)  

M (SD) 

Cognitive Anxiety  3.36 (2.04) 3.57 (2.64) 3.90 (2.75)** 6.69 (3.50)** 

Somatic Anxiety  3.76 (2.35) 3.43 (2.51) 3.93 (2.72)** 6.54 (3.67)** 

Confidence in self 7.49 (2.68)* 9.00 (1.15)* 7.77 (2.49)* 5.08 (3.25)* 

Confidence in team 7.80 (2.79) 8.86 (1.21) 7.90 (2.94)* 5.62 (3.50)* 

*p< 0.05; ** p< 0.01  
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Table 3 Challenges of Vanguard configuration mentioned by organ retrieval 
staff in open comments 

Challenges of Vanguard 
configurations  

N of participants who mentioned it  

Pressure point   

 Cold phase 5 (AB: LS=1, SA=1, SP=2; Observer =1) 

 Cross clamp  2 (AB: SP=2) 

Practical challenges   

 Longer set up 1 (AB: SP=1) 

 Space constraints 1 (CT: SP=1) 

Procedural challenges  

 Equipment  3 (CT: SP=1; AB: SP=2) 

 Instrument count  3 (AB: LS=1; SP=2) 

AB – Abdominal team; CT – Cardiothoracic team;  

LS – Lead Surgeon; SA – Surgical Assistant; SP – Scrub Practitioner 

 

Table 4 Sources of Stress in Vanguard retrievals mentioned by organ retrieval 
staff in open comments 

Sources of stress N of participants who mentioned it  

Communication  

 Different expectations  5 (AB: SP=5) 

 Pressure from surgeon 3 (AB: SP=3) 

 Pressure from SNOD 1 (CT: SP=1) 

Competing demands  

 Multitasking 5 (AB:  LS=1, SA=1, SP=3) 

Other stressors    

 Difficult anatomy  1 (AB: SP=1) 

 Lengthy procedure 1 (AB: SP=1) 

 Noise 1 (AB: SP=1) 

 Personal circumstances 3 (AB: SP=2; CT: SP=1) 

AB – Abdominal team; CT – Cardiothoracic team;  

LS – Lead Surgeon; SA – Surgical Assistant; SP – Scrub Practitioner 
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Table 5 Comparison between Lead Surgeon and Scrub Practitioner (excerpt)  

 
Lead Surgeon (n=74) 

M (SD) 

Scrub Practitioner (n=98) 

M (SD) 

Resource & Demand Evaluations 

Perceived demands* 3.16 (1.32) 3.60 (1.52) 

Perceived resources* 4.32 (1.39) 4.73 (1.14) 

Mental Readiness 

Cognitive anxiety*  3.36 (2.07) 4.28 (2.98) 

SURG TLX   

Mental demands* 9.06 (5.52) 11.60 (5.63) 

Physical demands* 9.00 (5.65) 11.28 (5.89) 

Temporal demands* 8.20 (5.15) 10.27 (5.95) 

Task Complexity* 9.23 (5.14) 10.95 (5.64) 

Situational Stress* 7.88 (4.99) 9.69 (5.74) 

Distractions*  7.10 (4.34) 9.96 (6.33) 

*p< 0.05 

 

 

 

 

 

Figure Legends 

Figure 1 Data Administration Procedure 

Figure 2 Mental readiness results for AB teams 

Figure 3 Workload change score from Standard to Vanguard condition 
for Abdominal (AB) and Cardiothoracic (CT) teams 

 

 


