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Abstract
Craft specialties such as surgery endured widespread disruption to postgraduate education 
and training during the pandemic. Despite the expansive literature on rapid adaptations 
and innovations, generalisability of these descriptions is limited by scarce use of theory-
driven methods. In this research, we explored UK surgical trainees’ (n = 46) and consultant 
surgeons’ (trainers, n = 25) perceptions of how learning in clinical environments changed 
during a time of extreme uncertainty (2020/2021). Our ultimate goal was to identify new 
ideas that could shape post-pandemic surgical training. We conducted semi-structured vir-
tual interviews with participants from a range of working/training environments across 
thirteen Health Boards in Scotland. Initial analysis of interview transcripts was inductive. 
Dynamic capabilities theory (how effectively an organisation uses its resources to respond 
to environmental changes) and its micro-foundations (sensing, seizing, reconfiguring) were 
used for subsequent theory-driven analysis. Findings demonstrate that surgical training 
responded dynamically and adapted to external and internal environmental uncertainty. 
Sensing threats and opportunities in the clinical environment prompted trainers’ institu-
tions to seize new ways of working. Learners gained from reconfigured training opportuni-
ties (e.g., splitting operative cases between trainees), pan-surgical working (e.g., broader 
surgical exposure), redeployment (e.g., to medical specialties), collaborative working 
(working with new colleagues and in new ways) and supervision (shifting to online super-
vision). Our data foreground the human resource and structural reconfigurations, and tech-
nological innovations that effectively maintained surgical training during the pandemic, 
albeit in different ways. These adaptations and innovations could provide the foundations 
for enhancing surgical education and training in the post-pandemic era.
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Introduction

Change in medical education is notoriously difficult (Black, 2017; Katz, 2013; Mennin 
& Kaufman, 1989; Pock et al., 2019; Sood, 2008; Velthuis et al., 2021; Wartman, 2019). 
When change does happen such as in the case of curricular reforms, it is typically care-
fully considered, occurs in relatively stable environments (Harris et al., 2020), and takes a 
significant amount of time (Dougherty & Andreatta, 2017; Iobst et al., 2010; Long, 2000). 
However, curricular reforms under these circumstances often result in repetition of same-
ness with little actual reform (Hawick et al., 2017; Mennin, 2010; Whitehead et al., 2013).

In contrast, the COVID-19 pandemic-induced changes in medical education were reac-
tive (Ajjawi & Eva, 2021), global rather than local (Papapanou et al., 2021; Rose, 2020; 
Wanigasooriya et al., 2021), set against a background of chaos, undertaken with unprec-
edented speed, and notable for innovation. Many rapid publications described how med-
ical schools and residency/training providers “kept the [educational] show on the road” 
using technology (e.g., Ajjawi & Eva, 2021) and simulation. The majority of these papers 
were descriptive, with few providing outcome measures. Those that did, largely reported 
learners’ reactions to change–usually in terms of satisfaction with online and/or simulated 
learning (e.g., Daniel et al., 2021; Gordon et al., 2020; Grafton-Clarke et al., 2021). Very 
few studies used a theoretical or conceptual framework, thus limiting the generalisability 
of findings. Hence, while interesting, much research on adaptations during COVID-19 
is limited in terms of its’ usefulness for enhancing medical education and training in the 
longer term. Theory-driven studies are needed to understand how system changes brought 
about by COVID-19 led to educational innovations, and how learners perceived these 
innovations.

We were specifically interested in the clinical learning environment in surgical train-
ing during COVID-19. Pre-existing tensions between service delivery and surgical train-
ing (Cleland et al., 2018; Marriott et al., 2011) were exacerbated by the pandemic (Lund 
et al., 2021). Surgical trainees (residents) in the UK and elsewhere experienced cancella-
tion of elective operative lists, transformation of outpatient clinic encounters to virtual plat-
fo2021arms, redeployment of trainees to medical specialties, and reorganisation of educa-
tion and training activities (Clements et  al., ; Dattani et  al., 2020; Dedeilia et  al., 2020; 
Hope et al., 2021; Khan et al., 2020; Lund et al., 2021; Munro et al., 2021; Rana et al., 
2020; Research Education INnovation in Surgery (REINS) initiative COVID-19 et  al. 
2021). Consequently, trainees faced difficulties achieving their competency milestones 
(Aziz et al. 2021; Clements et al. 2021a, b; Dedeilia et al. 2020; Megaloikonomos et al. 
2020; Osama et al. 2020). However, despite the reduction in working hours and a shift to 
online learning, trainees still experienced workplace learning, albeit in very different ways 
from the pre-pandemic norm. Moreover, anecdotal accounts suggested that while ‘normal’ 
learning opportunities were lost, new ones arose. Given this, our aim was to explore how 
the structures of learning changed in clinical environments during COVID-19, and how 
these adaptations were perceived by surgical trainees and their trainers (consultant sur-
geons). To do this, we turned to the management literature, specifically to the theory of 
Dynamic Capabilities (DC) (Eisenhardt & Martin, 2000). To the best of our knowledge, 
this is the first health professionals education study to use DC.

DC theory has a relatively long history and multiple definitions (Wang & Ahmed, 
2007). We adopted Pavlou and El Sawy’s definition of DC as “those capabilities that help 
units extend, modify, and reconfigure their existing operational capabilities into new ones 
that better match the changing environment” as it was most apt for our research question 
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and context (Pavlou & El Sawy, 2011). In short, DC can be thought of as how effectively an 
organisation can use its resources, or competencies (a term used in a very different way in 
the health professions education literature), including the tangible (e.g., equipment), intel-
lectual (e.g., logos, research and development), and human resources to respond to internal 
and/or external environmental changes (Collis & Montgomery, 2008).

DC theory was developed for competitive industries, and posits that where the competi-
tive landscape is shifting, the ways by which firm managers “integrate, build, and reconfig-
ure internal and external competencies to rapidly address changing environments”(Teece 
et al., 1997)(p516) become the source of sustained competitive advantage. The (re)configu-
ration of a firm’s competencies is what leads to dynamic capabilities (Ambrosini & Bow-
man, 2009; Lepak et al., 2007).

The DC framework is underpinned by three micro-foundations (Teece, 2007), which 
if successfully deployed lead to effective strategic change (Karali et al., 2018). These are 
sensing, seizing, and reconfiguring. Table  1 presents these micro-foundations and gives 
two illustrations of these during COVID-19, one from higher education and the second 
from a non-healthcare industry.

Thus, using a Dynamic Capabilities lens to organise and interpret our data, we sought to 
uncover more about how COVID-19 adaptations in surgical service delivery impacted on 
learners. Our specific research question was: What are trainees and trainers’ experiences 
of workplace adaptations and innovations in response to the pandemic? By exploring the 
new resource and knowledge capabilities that may have been unlocked in surgical training 
during the first few months of the COVID-19 pandemic, our ultimate aim is to develop new 
ideas which can shape the future of surgical training.

Methods

This qualitative study was underpinned by social constructionism, which acknowledges 
participants’ individual experiences and emphasises the social dimensions to meaning 
making (McMillan, 2015). We used individual interviews to identify and explore partici-
pants’ perceptions of opportunities in surgical training that have arisen as a result of altered 
or new ways of working.

Context

After completing medical school in the UK, graduates undertake the generic, mandatory 
two-year Foundation Programme, then apply for specialty (residency) training (Rose & 
Aruparayil, 2021; Royal College of Surgeons of England, 2022). The first two years of 
surgical training, Core Surgical Training (CST) aims to deliver basic surgical skills and 
knowledge across the breadth of surgical specialties, thereby enabling trainees to make an 
informed sub-specialty career choice.

NHS Education for Scotland (NES) oversees the delivery and governance of CST in 
Scotland. This is organised into two programmes, East of Scotland (EoS) and West of Scot-
land (WoS), with a total intake of 40–50 core surgical trainees. Both programmes span a 
wide geographical area encompassing a variety of hospital settings, including regional ter-
tiary units, district general and rural general hospitals. During every rotation, each trainee 
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is assigned one educational supervisor, while clinical supervision can be undertaken by all 
consultant surgeons (“attendings”) within the department.

Since 2018, the EoS and WoS CST programmes have been subject to a Scotland-wide 
reform of early years surgical training called “Improving Surgical Training (IST)” (Allum, 
2020; NES 2021; Royal College of Surgeons of England 2022). IST aims to improve the 
balance between service provision and training, improve trainee-trainer relationships by 
enhancing the quality of supervision, and advocate widespread use of simulation as an 
adjunct to surgical training through a fully funded simulation strategy (Blackhall et  al., 
2019; Walker & Shah, 2021; Walker et al., 2020).

In March 2020, the UK’s first national lockdown in response to the first wave of the 
COVID-19 pandemic significantly disrupted the delivery of routine healthcare and health 
professionals’ education, especially surgical training (Clements et al., 2021b; Dattani et al., 
2020; Joyce et al., 2021; Khan et al., 2020; Lund et al., 2021; Munro et al., 2021). All sur-
gical specialties were affected by the cessation of routine elective work and/or the recon-
figuration of services/changes to operational policy to enable robust and safe provision of 
care that would withstand the peak of the pandemic (Editorial, 2021; El-Boghdadly et al., 
2020). Face-to-face components of IST’s simulation strategy (courses, monthly training 
days) were either cancelled or modified to online learning, which took some time.

Participants

On receiving project approval and appropriate institutional consents (see later), core sur-
gical trainees and consultant surgeons from across Scotland were invited to take part in 
the study. The EoS and WoS TPDs emailed invitations to prospective participants on our 
behalf, between April 2020 and August 2020 (trainees and trainers) and February 2021 
and May 2021 (trainers only). We also asked members of the team and research partici-
pants to assist us in identifying other potential subjects (snowball sampling (Parker et al., 
2019)). During both participant recruitment rounds, email reminders about the study were 
sent out twice. Interested participants were asked to contact the main researcher directly 
by email. They were then provided with more information about the study and informed 
consent obtained.

Data collection

We developed a semi-structured interview schedule (DiCicco-Bloom & Crabtree, 2006) 
informed by the literature (Gordon et al., 2020; Khan et al., 2020; Whelehan et al., 2021) 
and discussions both within the team and more widely with those involved in organising 
and delivering CST in Scotland. Interview questions were designed to explore participants’ 
positive and negative experiences of working within their department(s) and to ascertain 
institutional strategies implemented in dealing with the local effects of the pandemic. The 
questions also explored participants’ perceptions of the short-term and long-term implica-
tions of their observations and experiences on the future surgical training (Appendix 1).

The interview schedule ensured consistency, but interviews were iterative and continued 
until the participant felt he or she had shared their experiences sufficiently. As far as pos-
sible, open questions guided discussions, with prompts from the researcher to probe for 
deeper understanding of participants’ views. We continually reviewed the interview ques-
tions given the dynamic pandemic situation. AS conducted all interviews virtually using 
the Microsoft Teams platform.
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Data analysis

Interviews were digitally audio-recorded for later transcription and anonymised through-
out the transcription process. Transcripts were entered into the qualitative data analysis 
software NVivo v12.0 (QRS International Pty Ltd, Doncaster, Victoria, Australia) to facili-
tate data management and coding. Coding occurred iteratively and inductively, focusing 
throughout on the research question. After team discussions of preliminary codes and reso-
lution of any coding disagreements, we conducted a thematic analysis to identify themes 
and sub-themes (Ritchie & Lewis, 2013). After this, and following further team discussion, 
we extended beyond simple thematic analysis to critically analyse doctors’ perceptions of 
individual and institutional opportunities using the dynamic capabilities lens (Pavlou & El 
Sawy, 2011; Teece et al., 1997).

Reflexivity

Qualitative research is dependent on the relationship between the researcher and the 
research process (Lincoln & Guba, 1985; McMillan, 2015). We considered our positions 
and relationships with the data continually and critically in view of our different inter-dis-
ciplinary backgrounds (psychology, pharmacology, nursing, and surgery), different levels 
of knowledge and experience of delivering and managing education, training, and research 
perspectives. For example, as a surgical trainee from another UK country who had taken 
time out of training to do a PhD, AS was both an insider and an outsider; external to Scot-
land’s healthcare system but an insider in terms of being a surgical trainee and having 
knowledge of training within the NHS.

Ethics

The host University’s Research Governance team and the host NHS provider’s Quality 
Improvement and Assurance Team classified this study as a National Evaluation Audit 
(Project number 4945). This meant it was exempt from ethical approval. However, we fol-
lowed core ethical principles: obtaining written, informed consent from potential research 
participants that their (anonymised) responses could be used for research purposes, that 
taking part was voluntary, and participants had the right to withdraw at any time.

Results

Of the 91 trainees and 70 trainers invited to participate, 46 trainees and 25 trainers 
responded to the email invitation. Table 2 reports participant characteristics and the range 
of duration of the interviews. Thirteen Health Boards across Scotland were represented. 
Participants represented all surgical specialties except neurosurgery which does not have 
CST posts. They worked in a range of hospitals (n = 47) from urban tertiary centres to 
small district general hospitals, to remote and rural hospitals.

Participants have been anonymised and identified as trainees (CT) or trainer (TR). We 
report verbatim quotes. An ellipsis (…) indicates text that has been cut out where less 
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relevant, and square brackets indicate any non-verbatim explanatory text. There are differ-
ent ways of presenting qualitative data: in this study, we have used the three micro-founda-
tions of DC theory (sensing, seizing, and reconfiguring)(Teece, 2007) to organise the data 
and used quotations to aid confirmability. We present this data in the broad themes identi-
fied in our initial thematic analysis: training opportunities, pan-surgical working, redeploy-
ment, collaborative working, and supervision. Table 3 provides a summary of the results, 
and we elaborate on each theme below.

Training opportunities

Patient attendances to out-patient clinics reduced dramatically during the early phases of 
the pandemic. This reconfiguring led to unique training opportunities: “we’ve reduced the 
size of clinics… so there would be potential to say, “okay, well I’ll separate the two halves 
of the clinic. You see them with me for more complex stuff,” and I think that’s quite educa-
tional” (seizing) (TR18).

The cancellation of elective operating lists afforded “all this fallow time where eve-
rything is slow” (sensing) (TR18), thereby the “opportunity [for trainers] to turn round 
and say, “take as long as you want” (seizing)” (TR18). Trainees reported being offered 
supervised, hands-on intra-operative training (seizing): “…on the days that we only had 
one operation, he’d take me through it, and he would let me do it” (CT21). One trainer 
described ‘compartmentalising’ operative cases (seizing and reconfiguring): “It is a strange 
thing to do is to split an operation up because it’s not how I was trained, you know, but it’s 
probably the right thing to do [with respect to providing maximum training opportunities] 
to split an operation up between trainees” (TR16).

Table 2   Summary of the participant recruitment invitation outcomes, participants’ characteristics (by train-
ing programme location, gender, and training grade), and duration of the semi-structured interviews

Trainees Trainers

Recruitment email invitations Total number of persons contacted 91 70
Responded and agreed to interview 46 25
Responded, but declined interview 3 0
Responded, but failed to commit an 

interview date
4 9

Did not respond 38 36
Training programme East 26 14

West 20 11
Gender Male 23 19

Female 23 6
Training grade CT1 28

CT2 18
Interview duration
(minutes)

Total 2466 811
Median 55 41
Range 26– 111 18 – 60
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Because of the added burden of COVID-19 to “the complexity of patients” (TR11) 
(sensing), one vascular surgical department “instituted a two-consultant operating model” 
(TR11) (seizing)(Ellis et al., 2021). This service delivery model was deemed conducive to 
training so rotas were altered to regularly pair trainees with trainers (reconfiguring): “I’ve 
got feedback from the trainees that this is excellent. Because, for instance, if we’re doing a 
fem-pop bypass, one consultant will take the trainee through one end of the procedure and 
the other consultant will do the other half of the procedure…” (TR11).

Pan‑surgical working

Acute surgical services were amalgamated to streamline patient flow pathways to minimise 
unnecessary movement of patients (sensing). Consequently, participants obtained pan-spe-
cialty exposure (seizing) from all surgical specialties (reconfiguring): “…[patients negative 
for COVID-19 go] straight to a surgical assessment unit based on oh, you’ve got a head 
injury, you’re going into neurosurgery. And you’ve got a chest wall injury, you’re going 
to thoracic. So, we now see all of the patients that are coming through for any surgical 
subspecialty” (CT27). Participants valued this broad surgical exposure (seizing): “… we’re 
seeing things and assessing things and learning on the job… it’s making me a better gener-
alist, and it’s making me think outside the box at times” (CT27).

Redeployment

Core surgical trainees were redeployed to medical specialties, commonly critical care 
(intensive care medicine), gastroenterology, respiratory medicine, and emergency medi-
cine to provide additional staff to cope with increasing service demands in those special-
ties (sensing)(Faria et al., 2020). This offered unique learning opportunities (seizing): “…I 
haven’t done any critical care ever as part of my training. So, I’ve been able to put in cen-
tral lines, arterial lines… I’ve found it very good to be able to have that experience of criti-
cal care and I think that’s helpful for me further down the line” (CT13). Similarly, another 
trainee’s redeployment to a medical ward complemented their parent surgical specialty 
(seizing): “…she [trainee] was redeployed to the gastro[-enterology] ward, and because she 
was very proactive, she did lots of case-based stuff with the gastroenterologist on things 
like IBD [inflammatory bowel disease] and some of the liver stuff… that’s a side to upper 
GI that a lot of trainees never get to see, the kind of medical side” (TR22).

Collaborative working

The fear of the unknown that accompanied the first wave of the pandemic brought increased 
collaborative working across clinical and management teams (reconfiguring)(Thornton, 
2020). These structural changes were perceived as beneficial to trainees (seizing): “hav-
ing to work with colleagues that you’ve never worked with before, unusual environments, 
adaptation, resilience… those type of things, I think hopefully have benefitted the trainee” 
(TR09).

High infection rates amongst healthcare professionals depleted staffing levels, thereby 
leading to increased collaborative interprofessional teamworking: “we were doing proce-
dures on the ward that needed nurse support, but because the nurses were not available, 
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the FY1s and the FY2s were stepping in and out, and I was stepping in to give them a wee 
hand” (seizing related to reconfiguring) (CT21). Similarly, another participant reported “I 
think I’m a better team member now … when I go in and see a patient, I’ll happily do an 
ECG, dip their urine and you know, things that you would, you think, not were below you, 
but you just wouldn’t do them really” (seizing) (CT28).

Supervision

Face-to-face supervisory activities ceased immediately because of the pandemic, so many 
trainers shifted supervision sessions to online (seizing) which actually led to more regular 
contact between trainers and trainees than was the case during normal pre-pandemic work-
ing: “My educational supervisor is fantastic. She actually took time, once a week, to just 
have a Teams conversation… and I used to choose a [case-based discussion] topic … I 
would have an hour where we would just talk about it…” (CT25). This situation opened 
up other opportunities (seizing): “…Covid has allowed us to reopen one of our old wards 
and it gets multipurpose use and is now used as an EOsim [laparoscopic simulator] trainer 
room” (TR18) (reconfiguring).

Discussion

Using a Dynamic Capabilities lens to organise and interpret our data, we sought to iden-
tify and explore participants’ perceptions of opportunities in surgical training that occurred 
because of altered or new ways of working (Table 3). We identified some interesting modi-
fications and reconfigurations which illustrated that, to paraphrase Winston Churchill, “the 
crisis was not allowed to go to waste”. First, less congested theatre lists afforded trainees’ 
opportunities to operate because time was less of an issue compared to normal working 
arrangements. Fewer patients meant trainers found innovative ways of arranging operat-
ing lists and clinics to ensure learning opportunities for multiple trainees were maximised. 
Trainees were exposed to more surgical and indeed medical specialties, allowing different 
opportunities for skills and knowledge development, as well as teamworking. Finally, the 
use of virtual supervision seemed to facilitate rather than hinder opportunities for trainee-
trainer interaction.

Campaigns promoting surgical training during the pandemic (Lund, 2020) called for 
unconventional training opportunities. Evidence that this occurred is illustrated in our data 
(e.g., a dual consultant operating model and ‘compartmentalisation’ of operative cases for 
training). The latter is an interesting innovation that has seldom been described in the liter-
ature. Any incorporation of these dynamic capabilities as new routines (i.e., organisational 
learning) (Souza and Takahashi 2019) warrants further exploration as a means of maximis-
ing training opportunities during normal times.

The repurposing of spaces reported in our data facilitated simulation-based training 
during the pandemic. While reports of simulation-based teaching and learning innova-
tions surged in response to diminishing practical training opportunities (e.g., Doulias et al., 
2020; McKechnie et  al., 2020; Naughton et  al., 2021; Okland et  al., 2020; Rawaf et  al., 
2022), our data adds that this resource reconfiguration also seemed to help prevent trainee 
isolation at a time when trainees were largely excluded from most operative activities 
(Whelehan et al., 2021).
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Positive stories of harnessing the unique learning opportunities from redeployment 
within our data reflects reports from other settings (e.g., Sarpong et  al., 2020; Seah, 
2020). The multidisciplinary collaborative teamworking we report shares similarities to 
that observed in other contexts (e.g., Samuel, 2021). Our data also illustrates how trainees 
developed insight into allied health professionals and managers roles through collaborative 
working (Whelehan et al., 2021). Trainees also gained invaluable exposure to leadership 
and management skills (Doulias et  al., 2020). The unexpected opportunities to develop 
these non-technical skills may be important in terms of performance, and ultimately patient 
safety (e.g.,Flin et al., 2016; Mazzocco et al., 2009; Way et al., 2003) in these cohorts of 
trainees.

Augmented training experiences during the pandemic highlighted in our data (e.g., vir-
tual supervision facilitated regular meetings where trainees completed workplace-based 
assessments, reduced clinics enabled trainee attendance to complex patient clinics, and 
decreased elective workload freed up trainer time for supervision of simulated technical 
activities) were aligned to pre-pandemic IST aspirations. Thoughtful reflection is required 
to weigh up these gains versus other losses (i.e., regular supervision does not make up for 
inability to achieve technical competencies) and how to balance service with training as 
services and training recover from the pandemic.

More generally, the rapid and effective transition to online/virtual learning may herald a 
new era for surgical training (Doulias et al., 2020), facilitating access to learning in differ-
ent localities. This is particularly relevant to countries such as Scotland where hospitals are 
spread out geographically. However, there is a balance to strike between virtual and face-
to-face learning, given in-person education creates student-tutor and student–student inter-
action, which in turn promotes engagement with learning (Kunin et al., 2014). Moreover, 
one does not learn to be a doctor or surgeon by attending online classes: socialisation in 
clinical and educational settings is critical for professional identity formation and integra-
tion into the surgical community (Cleland et al., 2016; Nordquist et al., 2019).

Management science theory is rarely adopted in the surgical education literature (Cle-
land et al. (2018) is an exception). We carefully considered the DC theory and believed it 
was appropriate for our research question and context. For example, our focus on exploring 
the resource-related adaptations during the period of uncertainty was consistent with the 
DC theoretical framework (Eisenhardt & Martin, 2000; Pavlou & El Sawy, 2011; Teece, 
2007). An exploration of the adaptions to surgical training structures was not the scope of 
our work, but future work could explore the relevance of the DC framework in, for exam-
ple, rapidly reconfiguring assessment practices for postgraduate medical training during 
the pandemic (Health Education England 2021).

The DC framework is not limited to periods of uncertainty and/or unstable external 
environments. It has been used in higher education to demonstrate routine activities with 
capabilities linked to innovation (Akram & Hilman, 2017). In other contexts, DC has been 
used to explain how and why organisations successfully adapt to changes in stable business 
environments (Kaur, 2019). While the pandemic-related restrictions to field work limited 
us in our data collection methodology, there is scope for employing DC in ethnographic 
studies to better understand planned change/innovation capabilities within health profes-
sionals education.

DC is a theory which was developed for competitive organisations, not public sector 
organisations, and there may be boundaries to its use with this setting and population. For 
example, DC is limited in its’ ability to examine tensions (Hayter & Cahoy, 2016). In say-
ing that, the ‘sensing, seizing, and reconfiguring’ heuristic provided a simple yet effec-
tive way to elucidate the processes behind the strategies that were employed to adapt and 
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maintain surgical training. This adds ‘behind the scenes’-type operational knowledge to 
bringing about rapid changes in medical education. Of course, DC theory illuminated 
certain aspects of the data (Bordage, 2009); another lens may have emphasised different 
aspects of the problem, such as the impact of reduced working and changes to training on 
the professional identity formation of surgeons in training, or emotional responses to not 
being able to achieve competencies as normal.

All qualitative data collection approaches have strengths and weaknesses (DiCicco-
Bloom & Crabtree, 2006). Virtual interviews were the only way to obtain responses from 
trainers and trainees across many different contexts during the pandemic. It was difficult 
to recruit trainers initially, hence our second round of invitations to take part in the study. 
We believe this was due to the COVID-19 pandemic, so we waited until after (what was) 
the second wave of the pandemic before sending out second invitations to trainers only. As 
with any voluntary study, there would have been an element of participant self-selection. 
We did not decide the number of interviews in advance but rather collected interview data 
until a high degree of consensus had emerged and no new themes were apparent ( the-
matic saturation or sufficiency (Vasileiou et al., 2018)). Indeed, we had a large number of 
interviews from a reasonably homogenous population. The interviews were substantial in 
terms of length (Table 2) and rich data, so we feel confident that our data reflects common 
experiences. Our study design did not allow us to capture longitudinal processes (e.g., how 
things changed over time), or if experiences differed by stage of training or position. That 
said, the goal of the study was not to assess change longitudinally, but to explore the per-
ceptions of the interviewees during a time of great upheaval.

Conclusion

Our data foreground the human resource and structural reconfigurations, and technological 
innovations that effectively maintained surgical training during the pandemic, albeit in dif-
ferent ways from pre-pandemic times. Even in times of uncertainty, learners have benefited 
from the rapid adaptations and innovations that were hastily conjured to minimise disrup-
tion. We urge those involved in surgical training to consider how aspects of the innova-
tions and reconfigurations introduced during the pandemic can be maintained, and properly 
evaluated, post-pandemic. It is critical not to automatically return to pre-pandemic norms, 
thereby missing an opportunity to implement change. Stepping back and looking at the 
positives which came out of the COVID-19 disruption to surgical training should encour-
age consideration of what to keep, and what resources are needed to facilitate change 
(Arroyo et al., 2021).

Appendix 1

Semi‑structured interview questions: trainee

Introduction

Thank you for agreeing to participate in this study. Your point of view is important to us 
and your time is appreciated. This interview is being recorded and will be transcribed. It 
will be anonymised. Any personal or patient identifiable information that you accidentally 
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volunteer will be anonymised or blanked. You are free to withdraw at any point during the 
interview and the recording will be deleted. The purpose of this interview is to discuss 
your training experiences within the IST pilot and the effect of COVID on those training 
experiences.

You are currently a CT1/CT2 (select as appropriate). Could you please inform me the 
hospitals and rotations that you have worked in?

Questions pertaining to training

I’d like you to think of the last (start of core training) months of your training, prior to and 
during the pandemic. Please describe your experiences of surgical training.

•	 Rotations
•	 Training opportunities offered
•	 Direct observation from supervisor
•	 Quality and quantity of operative exposure (60% elective work)
•	 Training and supervision in wards and clinic
•	 Emergency exposure
•	 Breadth and depth of specialty exposure
•	 Meeting curriculum requirements

Do you feel you have gained the core curricular competencies?
If yes, was there any one area/thing that helped with this? If no, why not.
Do you know what you want to specialise in?
Do you feel adequately prepared for Higher Specialty Training?
If you were asked to step up as the surgical registrar, how confident would you feel 

about this role? Explain why…

Questions pertaining to simulation

What access to simulation do you have in your training?
Has simulation assisted your surgical training? If so, how?
How do you think the simulation programme aligns with the curriculum?

Questions pertaining to supervision

How do you get on with your trainers?
What has made a difference in terms of developing a relationship with your trainer? 

(E.g. working together on a difficult op, writing a paper together).
Do you feel your clinical and educational supervisors are aware of your individual 

needs? How have they identified and addressed these?
Typically, what is your strategy for achieving your workplace-based assessments?
What has your educational supervisor done to support you?

Questions pertaining to institutional set up

What is in place by your department/institution to facilitate your training?
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At your hospital, do you work within an extended surgical team? Describe the team 
(Advanced clinical practitioners, physician associates, surgical first assistants, surgical care 
practitioners).

If so, how does working in an extended surgical team influence your training?

Questions pertaining to overall impressions

How satisfied are you in your job?
Describe examples of your positive training experiences.
Describe examples of your negative training experiences.
What did you expect from IST?

Is it what you expected? If not, why/how not?

Were you aware of any problems or challenges with surgical training leading up to 
IST?

If yes, how do you think this new curriculum has helped?

Questions pertaining to COVID pandemic

Finally, I’d like you to reflect on events in the past few weeks. How has COVID impacted 
on your training?

If so, how can you see any positives out of this? Any anxieties?

Do you think you will be able to get any WBAs done whilst you are working in another 
specialty?

Do you have an educational supervisor in your current position?
Are there any different cultures/working patterns that you would wish to take back to 

your surgical training?
I have asked all my questions. Is there anything else you would like to tell me either 

about your surgical training or the COVID19 situation?

Semi‑structured interview questions: Trainer

Introduction

Thank you for agreeing to participate in this study. Your point of view is important to us 
and your time is appreciated. This interview is being recorded and will be transcribed. It 
will be anonymised. Any personal or patient identifiable information that you accidentally 
volunteer will be anonymised or blanked. You are free to withdraw at any point during the 
interview and the recording will be deleted. The purpose of this interview is to discuss 
your experiences of supervision, coaching and mentoring within the Scottish IST pilot.
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Questions pertaining to supervisory role

How many trainees are you assigned a supervisor for? Of these, how many are core 
trainees?

How long have you been a clinical/educational supervisor for? Why do you undertake 
this role?

What do you know about IST?
How did you become familiar with the core surgical curriculum? How do you keep up 

with proposed changes to the surgical curriculum?
IST is currently in its third year. Please describe your experiences of mentoring and 

supervising IST trainees over the last (timeframe relevant to participant) months:

•	 Induction
•	 Supervisory meetings and reports
•	 Objective-setting / goal-setting
•	 Placement consolidation meetings
•	 Elective-emergency workload balance of trainees

How do these experiences compare with pre-IST trainees? (with respect to 2-weekly 
meetings, quality and quantity of training, access to simulation).

What are your expectations of IST trainees?
What helps in developing a relationship with the trainee?
In an average month, how often would you work with your assigned trainee?

•	 Theatres, wards, clinics, MDT, endoscopy
•	 Describe how you coach and supervise them in your clinical practice?
•	 What, in your opinion, is working well?
•	 What could be done better?

How do you go about completing trainees’ workplace-based assessments?
In your opinion, whose responsibility is it to set up the 2-weekly meetings?
How do you keep up to date with trainees’ progress (and portfolio)?

Questions pertaining to simulation

What access to simulation do your core trainees have?
Does simulation assist your core trainees? If so, how?
How do you think the simulation programme aligns with the curriculum?

Questions pertaining to institutional set up

What has your department/institution put in place to facilitate IST?
Where on the business agenda does training feature in your department/institution?
How has your Trust altered your job plan to facilitate your supervisor role?
How does your Trust reward you for the supervisory role you undertake?
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At your hospital, do you work within an extended surgical team? Describe the team 
(Advanced clinical practitioners, physician associates, surgical first assistants, surgical care 
practitioners).

If so, how does working in an extended surgical team influence IST?

How does this affect your role as supervisor? (increased workload, supervisor to EST 
therefore less time for CT?)

What support did you receive from NES regarding this role?

Questions pertaining to overall impressions

How satisfied are you in your role as supervisor?
Describe examples of your positive experiences of supervision.
Describe examples of your negative experiences of supervision.
What did you expect from IST? Is it what you expected? If not, why/how not?

Questions pertaining to COVID pandemic (If not already discussed)

Finally, I’d like you to reflect on events in the past few weeks.
How do your trainee’s current experiences compare to those pre-pandemic?
How has COVID impacted on your role as supervisor?

If so, how can you see any positives out of this? Any anxieties?

How has your institution/department adapted to the disruption?
Are there any different cultures/working patterns that you think would be beneficial 

to surgical training?
I have asked all my questions. Is there anything else you would like to tell me either 

about your surgical training or the COVID19 situation?

Acknowledgements  The authors would like to thank Graham Haddock, Satheesh Yalamarthi, and Mark 
Vella for their assistance with participant recruitment.

Funding  This work was supported by the Royal College of Surgeons of Edinburgh [Grant number 
RG-15026].

Declarations 

Competing interests  The authors declare that they have no competing interests.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

http://creativecommons.org/licenses/by/4.0/


515“It’s making me think outside the box at times”: a qualitative…

1 3

References

Ajjawi, R., & Eva, K. W. (2021). The problem with solutions. Medical Education, 55(1), 2–3. https://​
doi.​org/​10.​1111/​medu.​14413

Akram, K., & Hilman, H. (2017). Is dynamic capability view relevant to the higher education institu-
tions for innovation capability? Developing Country Studies, 7(9), 1–9.

Allum, W. (2020). Improving surgical training. Surgery, 38(10), 596–600. https://​doi.​org/​10.​1016/j.​
mpsur.​2020.​07.​015

Ambrosini, V., & Bowman, C. (2009). What are dynamic capabilities and are they a useful construct in 
strategic management? International Journal of Management Reviews, 11(1), 29–49. https://​doi.​
org/​10.​1111/j.​1468-​2370.​2008.​00251.x

Arroyo, N. A., Gessert, T., Hitchcock, M., Tao, M., Smith, C. D., Greenberg, C., et  al. (2021). What 
promotes surgeon practice change? A scoping review of innovation adoption in surgical practice. 
Annals of Surgery, 273(3), 474–482. https://​doi.​org/​10.​1097/​SLA.​00000​00000​004355

Aziz, H., James, T., Remulla, D., Sher, L., Genyk, Y., Sullivan, M. E., & Sheikh, M. R. (2021). Effect of 
COVID-19 on Surgical training across the united states: A national survey of general surgery resi-
dents. Journal of Surgical Education, 78(2), 431–439. https://​doi.​org/​10.​1016/j.​jsurg.​2020.​07.​037

Black, D. (2017). The new UK internal medicine curriculum. Clinical Medicine (london, England), 
17(2), 103–104. https://​doi.​org/​10.​7861/​clinm​edici​ne.​17-2-​103

Blackhall, V. I., Cleland, J., Wilson, P., Moug, S. J., & Walker, K. G. (2019). Barriers and facilitators 
to deliberate practice using take-home laparoscopic simulators. Surgical Endoscopy, 33(9), 2951–
2959. https://​doi.​org/​10.​1007/​s00464-​018-​6599-9

Bordage, G. (2009). Conceptual frameworks to illuminate and magnify. Medical Education, 43(4), 312–
319. https://​doi.​org/​10.​1111/j.​1365-​2923.​2009.​03295.x

Cleland, J., Walker, K. G., Gale, M., & Nicol, L. G. (2016). Simulation-based education: Understanding 
the socio-cultural complexity of a surgical training ‘boot camp.’ Medical Education, 50(8), 829–841. 
https://​doi.​org/​10.​1111/​medu.​13064

Cleland, J., Roberts, R., Kitto, S., Strand, P., & Johnston, P. (2018). Using paradox theory to understand 
responses to tensions between service and training in general surgery. Medical Education, 52(3), 288–
301. https://​doi.​org/​10.​1111/​medu.​13475

Clements, J. M., Burke, J. R., Hope, C., Nally, D. M., Doleman, B., Giwa, L., et al. (2021a). The quantitative 
impact of COVID-19 on surgical training in the United Kingdom. BJS Open, 5(3), zrab051. https://​doi.​
org/​10.​1093/​bjsop​en/​zrab0​51

Clements, J. M., Burke, J., Nally, D., Rabie, M., Kane, E., Barlow, E., et al. (2021b). COVID-19 impact on 
surgical training and recovery planning (COVID-STAR)–A cross-sectional observational study. Inter-
national Journal of Surgery, 88, 105903. https://​doi.​org/​10.​1016/j.​ijsu.​2021b.​105903

Collis, D. J., & Montgomery, C. A. (2008). Competing on resources. Harvard Business Review, 86, 1–13.
Daniel, M., Gordon, M., Patricio, M., Hider, A., Pawlik, C., Bhagdev, R., et al. (2021). An update on devel-

opments in medical education in response to the COVID-19 pandemic: A BEME scoping review: 
BEME Guide No. 64. Medical Teacher, 43(3), 253–271. https://​doi.​org/​10.​1080/​01421​59X.​2020.​
18643​10

Dattani, R., Morgan, C., Li, L., Bennett-Brown, K., & Wharton, R. M. H. (2020). The impact of COVID-19 
on the future of orthopaedic training in the UK. Acta Orthopaedica, 91(6), 627–632. https://​doi.​org/​10.​
1080/​17453​674.​2020.​17957​90

Dedeilia, A., Sotiropoulos, M. G., Hanrahan, J. G., Janga, D., Dedeilias, P., & Sideris, M. (2020). Medical 
and surgical education challenges and innovations in the COVID-19 era: A systematic review. In Vivo 
International Institute of Anticancer Research, 34(3), 1603. https://​doi.​org/​10.​21873/​invivo.​11950

DiCicco-Bloom, B., & Crabtree, B. F. (2006). The qualitative research interview. Medical Education, 40(4), 
314–321. https://​doi.​org/​10.​1111/j.​1365-​2929.​2006.​02418.x

Dougherty, P. J., & Andreatta, P. (2017). CORR (®) curriculum-orthopaedic education: competency-based 
medical education-how do we get there? Clinical Orthopaedics and Related Research, 475(6), 1557–
1560. https://​doi.​org/​10.​1007/​s11999-​017-​5313-x

Doulias, T., Gallo, G., Rubio-Perez, I., Breukink, S. O., & Hahnloser, D. (2020). Doing more with less: sur-
gical training in the COVID-19 era. Journal of Investigative Surgery, 35(1), 171–179. https://​doi.​org/​
10.​1080/​08941​939.​2020.​18242​50

Editorial. (2021). Too long to wait: The impact of COVID-19 on elective surgery. The Lancet Rheumatol-
ogy, 3(2), e83. https://​doi.​org/​10.​1016/​S2665-​9913(21)​00001-1

Eisenhardt, K. M., & Martin, J. A. (2000). Dynamic capabilities: What are they? Strategic Management 
Journal, 21(10–11), 1105–1121.

https://doi.org/10.1111/medu.14413
https://doi.org/10.1111/medu.14413
https://doi.org/10.1016/j.mpsur.2020.07.015
https://doi.org/10.1016/j.mpsur.2020.07.015
https://doi.org/10.1111/j.1468-2370.2008.00251.x
https://doi.org/10.1111/j.1468-2370.2008.00251.x
https://doi.org/10.1097/SLA.0000000000004355
https://doi.org/10.1016/j.jsurg.2020.07.037
https://doi.org/10.7861/clinmedicine.17-2-103
https://doi.org/10.1007/s00464-018-6599-9
https://doi.org/10.1111/j.1365-2923.2009.03295.x
https://doi.org/10.1111/medu.13064
https://doi.org/10.1111/medu.13475
https://doi.org/10.1093/bjsopen/zrab051
https://doi.org/10.1093/bjsopen/zrab051
https://doi.org/10.1016/j.ijsu.2021b.105903
https://doi.org/10.1080/0142159X.2020.1864310
https://doi.org/10.1080/0142159X.2020.1864310
https://doi.org/10.1080/17453674.2020.1795790
https://doi.org/10.1080/17453674.2020.1795790
https://doi.org/10.21873/invivo.11950
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.1007/s11999-017-5313-x
https://doi.org/10.1080/08941939.2020.1824250
https://doi.org/10.1080/08941939.2020.1824250
https://doi.org/10.1016/S2665-9913(21)00001-1


516	 A. P. Shah et al.

1 3

El-Boghdadly, K., Cook, T., Goodacre, T., Kua, J., Blake, L., Denmark, S., et  al. (2020). SARS-CoV-2 
infection, COVID-19 and timing of elective surgery. Anaesthesia, 76(7), 940.

Ellis, R., Hardie, J. A., Summerton, D. J., & Brennan, P. A. (2021). Dual surgeon operating to improve 
patient safety. The British Journal of Oral & Maxillofacial Surgery, 59(7), 752–756. https://​doi.​org/​10.​
1016/j.​bjoms.​2021.​02.​014

Faria, G., Tadros, B. J., Holmes, N., Virani, S., Reddy, G. K., Dhinsa, B. S., & Relwani, J. (2020). Rede-
ployment of the trainee orthopaedic surgeon during COVID-19: A fish out of water? Acta Orthopae-
dica, 91(6), 650–653. https://​doi.​org/​10.​1080/​17453​674.​2020.​18241​55

Fenech, R., Baguant, P., & Alpenidze, O. (2021). The impact of dynamic capabilities on teaching strategies 
in higher education. Academy of Strategic Management Journal, 20(2), 1–13.

Flin, R., G, Y., & Yule, S. (2016). Enhancing surgical performance: A primer in non-technical skills (First.). 
Boca raton, FL: CRC Press

Gordon, M., Patricio, M., Horne, L., Muston, A., Alston, S. R., Pammi, M., et al. (2020). Developments in 
medical education in response to the COVID-19 pandemic: A rapid BEME systematic review: BEME 
Guide No. 63. Medical Teacher, 42(11), 1202–1215. https://​doi.​org/​10.​1080/​01421​59X.​2020.​18074​84

Grafton-Clarke, C., Uraiby, H., Gordon, M., Clarke, N., Rees, E., Park, S., et  al. (2021). Pivot to online 
learning for adapting or continuing workplace-based clinical learning in medical education follow-
ing the COVID-19 pandemic: A BEME systematic review: BEME guide No 70. Medical Teacher, 70, 
1–17. https://​doi.​org/​10.​1080/​01421​59X.​2021.​19923​72

Harris, K. A., Nousiainen, M. T., & Reznick, R. (2020). Competency-based resident education—The Cana-
dian perspective. Surgery, 167(4), 681–684. https://​doi.​org/​10.​1016/j.​surg.​2019.​06.​033

Hawick, L., Cleland, J., & Kitto, S. (2017). Getting off the carousel: Exploring the wicked problem of 
curriculum reform. Perspectives on Medical Education, 6(5), 337–343. https://​doi.​org/​10.​1007/​
s40037-​017-​0371-z

Hayter, C. S., & Cahoy, D. R. (2016). Toward a strategic view of higher education social responsibilities: 
A dynamic capabilities approach. Strategic Organization, 16(1), 12–34. https://​doi.​org/​10.​1177/​14761​
27016​680564

Health Education England, H. (2021). Management of arcps and outcome 10s into 2021 and Beyond.
Hope, C., Reilly, J.-J., Griffiths, G., Lund, J., & Humes, D. (2021). The impact of COVID-19 on surgical 

training: A systematic review. Techniques in Coloproctology, 25(5), 505–520. https://​doi.​org/​10.​1007/​
s10151-​020-​02404-5

Royal College of Surgeons of England. (2015). Improving surgical training: Proposal for a pilot surgical 
training programme, 70. https://​doi.​org/​10.​1001/​jama.​2013.​5794

Iobst, W. F., Sherbino, J., Cate, O. T., Richardson, D. L., Dath, D., Swing, S. R., et al. (2010). Competency-
based medical education in postgraduate medical education. Medical Teacher, 32(8), 651–656. https://​
doi.​org/​10.​3109/​01421​59X.​2010.​500709

Joyce, D. P., Ryan, D., Kavanagh, D. O., Traynor, O., & Tierney, S. (2021). Impact of COVID-19 on opera-
tive experience of junior surgical trainees. The British Journal of Surgery, 108(1), e33–e34. https://​doi.​
org/​10.​1093/​bjs/​znaa0​79

Karali, E., Angeli, F., Sidhu, J., & Volberda, H. (2018). Understanding healthcare innovation through a 
dynamic capabilities lens. In R. Wilden, M. Garbuio, F. Angeli, & D. Mascia (Eds.), Healthcare entre-
preneurship (1st ed., p. 36). New York: Routledge. https://​doi.​org/​10.​4324/​97813​15157​993

Katz, A. (2013). Resisting resistance to change: a critical analysis of the structure of surgical residency 
training programs. University of Pittsburgh

Kaur, V. (2019). Knowledge-based dynamic capabilities. Springer.
Khan, K. S., Keay, R., McLellan, M., & Mahmud, S. (2020). Impact of the COVID-19 pandemic on core 

surgical training. Scottish Medical Journal, 65(4), 133–137. https://​doi.​org/​10.​1177/​00369​33020​
949217

Kunin, M., Julliard, K. N., & Rodriguez, T. E. (2014). Comparing face-to-face, synchronous, and asynchro-
nous learning: Postgraduate dental resident preferences. Journal of Dental Education, 78(6), 856–866.

Lepak, D. P., Smith, K. G., & Susan Taylor, M. (2007). Value creation and value capture: A multilevel per-
spective. Academy of Management Review, 32(1), 180–194.

Lincoln, Y., & Guba, E. (1985). Naturalistic enquiry. Beverley Hills, CA: SAGE.
Long, D. M. (2000). Competency based residency training: The next advance in graduate medical educa-

tion. Academic Medicine, 75(12), 1178–1183. https://​doi.​org/​10.​1007/​978-3-​7091-​6237-8_​28
Lund, J. (2020). Training during and after COVID-19. The Bulletin of the Royal College of Surgeons of Eng-

land, 102(S1), 10–13. https://​doi.​org/​10.​1308/​rcsbu​ll.​TB2020.4
Lund, J., Sadler, P., & McLarty, E. (2021). The effect of COVID-19 on surgical training. Surgery (oxford, 

Oxfordshire), 39(12), 829–833. https://​doi.​org/​10.​1016/j.​mpsur.​2021.​09.​003

https://doi.org/10.1016/j.bjoms.2021.02.014
https://doi.org/10.1016/j.bjoms.2021.02.014
https://doi.org/10.1080/17453674.2020.1824155
https://doi.org/10.1080/0142159X.2020.1807484
https://doi.org/10.1080/0142159X.2021.1992372
https://doi.org/10.1016/j.surg.2019.06.033
https://doi.org/10.1007/s40037-017-0371-z
https://doi.org/10.1007/s40037-017-0371-z
https://doi.org/10.1177/1476127016680564
https://doi.org/10.1177/1476127016680564
https://doi.org/10.1007/s10151-020-02404-5
https://doi.org/10.1007/s10151-020-02404-5
https://doi.org/10.1001/jama.2013.5794
https://doi.org/10.3109/0142159X.2010.500709
https://doi.org/10.3109/0142159X.2010.500709
https://doi.org/10.1093/bjs/znaa079
https://doi.org/10.1093/bjs/znaa079
https://doi.org/10.4324/9781315157993
https://doi.org/10.1177/0036933020949217
https://doi.org/10.1177/0036933020949217
https://doi.org/10.1007/978-3-7091-6237-8_28
https://doi.org/10.1308/rcsbull.TB2020.4
https://doi.org/10.1016/j.mpsur.2021.09.003


517“It’s making me think outside the box at times”: a qualitative…

1 3

Marriott, J. C., Purdie, H., Millen, A., & Beard, J. D. (2011). The lost opportunities for surgical training in 
the NHS. The Bulletin of the Royal College of Surgeons of England, 93(6), 202–206. https://​doi.​org/​10.​
1308/​14736​3511X​575714

Mazzocco, K., Petitti, D. B., Fong, K. T., Bonacum, D., Brookey, J., Graham, S., et al. (2009). Surgical team 
behaviors and patient outcomes. American Journal of Surgery, 197(5), 678–685. https://​doi.​org/​10.​
1016/j.​amjsu​rg.​2008.​03.​002

McKechnie, T., Levin, M., Zhou, K., Freedman, B., Palter, V. N., & Grantcharov, T. P. (2020). Virtual surgi-
cal training during COVID-19: Operating room simulation platforms accessible from home. Annals of 
Surgery, 272(2), e153–e154. https://​doi.​org/​10.​1097/​SLA.​00000​00000​003999

McMillan, W. (2015). Theory in healthcare education research: the importance of worldview. In J. Cleland, 
S. J. Durning (Eds.), Researching medical education (First., pp. 15–23). Chichester, UK: John Wiley 
& Sons, Ltd.

Megaloikonomos, P. D., Thaler, M., Igoumenou, V. G., Bonanzinga, T., Ostojic, M., Couto, A. F., et  al. 
(2020). Impact of the COVID-19 pandemic on orthopaedic and trauma surgery training in Europe. 
International Orthopaedics, 44(9), 1611–1619. https://​doi.​org/​10.​1007/​s00264-​020-​04742-3

Mennin, S. (2010). Self-organisation, integration and curriculum in the complex world of medical educa-
tion. Medical Education, 44(1), 20–30. https://​doi.​org/​10.​1111/j.​1365-​2923.​2009.​03548.x

Mennin, S. P., & Kaufman, A. (1989). The change process and medical education. Medical Teacher, 11(1), 
9–16. https://​doi.​org/​10.​3109/​01421​59890​91462​71

Munro, C., Burke, J., Allum, W., & Mortensen, N. (2021). Covid-19 leaves surgical training in crisis. 
BMJ, 372, n659. https://​doi.​org/​10.​1136/​bmj.​n659

Naughton, A., Higham, A., Ong, A. Y., & Wasik, M. (2021). Surgical simulation training is crucial in 
the covid-19 era and beyond. BMJ, 373, n1301. https://​doi.​org/​10.​1136/​bmj.​n1301

NES, N. E. for S. (2021). Improving surgical training programme IST. https://​www.​scotl​andde​anery.​nhs.​
scot/​train​ee-​infor​mation/​impro​ving-​surgi​cal-​train​ing-​progr​amme-​ist/. Accessed 6 Apr 2021

Nordquist, J., Hall, J., Caverzagie, K., Snell, L., Chan, M.-K., Thoma, B., et  al. (2019). The clinical 
learning environment. Medical Teacher, 41(4), 366–372. https://​doi.​org/​10.​1080/​01421​59X.​2019.​
15666​01

Okland, T. S., Pepper, J.-P., & Valdez, T. A. (2020). How do we teach surgical residents in the COVID-19 
era? Journal of Surgical Education, 77(5), 1005–1007. https://​doi.​org/​10.​1016/j.​jsurg.​2020.​05.​030

Osama, M., Zaheer, F., Saeed, H., Anees, K., Jawed, Q., Syed, S. H., & Sheikh, B. A. (2020). Impact of 
COVID-19 on surgical residency programs in Pakistan; A residents’ perspective. Do programs need 
formal restructuring to adjust with the “new normal”? A cross-sectional survey study. International 
Journal of Surgery (london, England), 79, 252–256. https://​doi.​org/​10.​1016/j.​ijsu.​2020.​06.​004

Papapanou, M., Routsi, E., Tsamakis, K., Fotis, L., Marinos, G., Lidoriki, I., et al. (2021). Medical edu-
cation challenges and innovations during COVID-19 pandemic. Postgraduate Medical Journal, 
Postgradmedj. https://​doi.​org/​10.​1136/​postg​radme​dj-​2021-​140032

Parker, C., Scott, S., & Geddes, A. (2019). Snowball sampling. In P. Atkinson (Ed.), sage research meth-
ods foundations. London: SAGE Publications Ltd.

Pavlou, P. A., & El Sawy, O. A. (2011). Understanding the elusive black box of dynamic capabilities. 
Decision Sciences, 42(1), 239–273. https://​doi.​org/​10.​1111/j.​1540-​5915.​2010.​00287.x

Pock, A. R., Durning, S. J., Gilliland, W. R., & Pangaro, L. N. (2019). Post-carnegie II curricular reform: 
A north American survey of emerging trends & challenges. BMC Medical Education, 19(1), 260. 
https://​doi.​org/​10.​1186/​s12909-​019-​1680-1

Puliga, G., & Ponta, L. (2021). COVID-19 firms’ fast innovation reaction analyzed through dynamic 
capabilities. R&D Management n/a(n/a). https://​doi.​org/​10.​1111/​radm.​12502

Rana, T., Hackett, C., Quezada, T., Chaturvedi, A., Bakalov, V., Leonardo, J., & Rana, S. (2020). Medicine 
and surgery residents’ perspectives on the impact of COVID-19 on graduate medical education. Medi-
cal Education Online, 25(1), 1818439. https://​doi.​org/​10.​1080/​10872​981.​2020.​18184​39

Rawaf, D. L., Street, E., & Van Flute, J. (2022). Use of augmented reality in surgical simulation training 
during covid-19. BMJ, 376, o50. https://​doi.​org/​10.​1136/​bmj.​o50

Research Education INnovation in Surgery (REINS) initiative COVID-19, Yiasemidou, M., Tomlinson, 
J., Chetter, I., & Shenkar, B. C. (2021) Impact of the SARS-CoV-2 (COVID-19) crisis on surgical 
training: global survey and a proposed framework for recovery. BJS Open5(2) https://​doi.​org/​10.​
1093/​bjsop​en/​zraa0​51

Ritchie, J., & Lewis, J. (2013). Qualitative research practice. A guide for social science students and 
researchers (2nd ed.). SAGE.

Rose, S. (2020). Medical student education in the time of COVID-19. JAMA, 323(21), 2131–2132. 
https://​doi.​org/​10.​1001/​jama.​2020.​5227

https://doi.org/10.1308/147363511X575714
https://doi.org/10.1308/147363511X575714
https://doi.org/10.1016/j.amjsurg.2008.03.002
https://doi.org/10.1016/j.amjsurg.2008.03.002
https://doi.org/10.1097/SLA.0000000000003999
https://doi.org/10.1007/s00264-020-04742-3
https://doi.org/10.1111/j.1365-2923.2009.03548.x
https://doi.org/10.3109/01421598909146271
https://doi.org/10.1136/bmj.n659
https://doi.org/10.1136/bmj.n1301
https://www.scotlanddeanery.nhs.scot/trainee-information/improving-surgical-training-programme-ist/
https://www.scotlanddeanery.nhs.scot/trainee-information/improving-surgical-training-programme-ist/
https://doi.org/10.1080/0142159X.2019.1566601
https://doi.org/10.1080/0142159X.2019.1566601
https://doi.org/10.1016/j.jsurg.2020.05.030
https://doi.org/10.1016/j.ijsu.2020.06.004
https://doi.org/10.1136/postgradmedj-2021-140032
https://doi.org/10.1111/j.1540-5915.2010.00287.x
https://doi.org/10.1186/s12909-019-1680-1
https://doi.org/10.1111/radm.12502
https://doi.org/10.1080/10872981.2020.1818439
https://doi.org/10.1136/bmj.o50
https://doi.org/10.1093/bjsopen/zraa051
https://doi.org/10.1093/bjsopen/zraa051
https://doi.org/10.1001/jama.2020.5227


518	 A. P. Shah et al.

1 3

Rose, A., & Aruparayil, N. (2021). Postgraduate surgical training in the UK: The trainees’ perspective. 
Indian Journal of Surgery. https://​doi.​org/​10.​1007/​s12262-​021-​03112-6

Royal College Of Surgeons of England. (2022). Requirements and training. Careers in surgery. https://​
www.​rcseng.​ac.​uk/​caree​rs-​in-​surge​ry/​caree​rs-​suppo​rt/​what-​is-​surge​ry-​like-​as-a-​career/​entry-​requi​
remen​ts-​and-​train​ing/. Accessed 10 April 2022

Samuel, N. (2021). Surgical residents at the forefront of the COVID-19 pandemic: Perspectives on rede-
ployment. Annals of Surgery, 274(5), e383–e384. https://​doi.​org/​10.​1097/​SLA.​00000​00000​004991

Sarpong, N. O., Forrester, L. A., & Levine, W. N. (2020). What’s important: redeployment of the ortho-
paedic surgeon during the COVID-19 pandemic: Perspectives from the trenches. The Journal of 
Bone and Joint Surgery American, 102(12), 1019–1021. https://​doi.​org/​10.​2106/​JBJS.​20.​00574

Scoblic, J. P. (2020). Strategic foresight as dynamic capability: A new lens on knightian uncertainty stra-
tegic foresight as dynamic capability. Harvard Business School.

Seah, K. M. (2020). Redeployment in COVID-19: Old dogs and new tricks. Emergency Medicine Jour-
nal: EMJ, 37(7), 456. https://​doi.​org/​10.​1136/​emerm​ed-​2020-​210052

Sood, R. (2008). Medical education in India. Medical Teacher, 30(6), 585–591. https://​doi.​org/​10.​1080/​
01421​59080​21398​23

Souza, CPd. S., & Takahashi, A. R. W. (2019). Dynamic capabilities, organizational learning and ambi-
dexterity in a higher education institution. The Learning Organization, 26(4), 397–411. https://​doi.​
org/​10.​1108/​TLO-​03-​2018-​0047

Teece, D. J. (2007). Explicating dynamic capabilities: the nature and microfoundations of (sustainable) 
enterprise performance. Strategic Management Journal, 28(13), 1319–1350.

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic 
Management Journal, 18(7), 509–533.

Thornton, J. (2020). Clinicians are leading service reconfiguration to cope with covid-19. BMJ, 369, m1444. 
https://​doi.​org/​10.​1136/​bmj.​m1444

Vasileiou, K., Barnett, J., Thorpe, S., & Young, T. (2018). Characterising and justifying sample size suf-
ficiency in interview-based studies: Systematic analysis of qualitative health research over a 15-year 
period. BMC Medical Research Methodology, 18(1), 148. https://​doi.​org/​10.​1186/​s12874-​018-​0594-7

Velthuis, F., Dekker, H., Coppoolse, R., Helmich, E., & Jaarsma, D. (2021). Educators’ experiences 
with governance in curriculum change processes; A qualitative study using rich pictures. Advances 
in Health Sciences Education: Theory and Practice, 26(3), 1027–1043. https://​doi.​org/​10.​1007/​
s10459-​021-​10034-1

Walker, K. G., & Shah, A. (2021). Simulation for early years surgical training. Surface Science Reports, 
39(12), 771–777. https://​doi.​org/​10.​1016/j.​mpsur.​2021.​09.​006

Walker, K. G., Blackhall, V. I., Hogg, M. E., & Watson, A. J. M. (2020). Eight years of scottish surgical 
boot camps: How we do it now. Journal of Surgical Education, 77(2), 235–241. https://​doi.​org/​10.​
1016/j.​jsurg.​2019.​11.​001

Wang, C. L., & Ahmed, P. K. (2007). Dynamic capabilities: A review and research agenda. International 
Journal of Management Reviews, 9(1), 31–51. https://​doi.​org/​10.​1111/j.​1468-​2370.​2007.​00201.x

Wanigasooriya, K., Beedham, W., Laloo, R., Karri, R. S., Darr, A., Layton, G. R., et al. (2021). The per-
ceived impact of the Covid-19 pandemic on medical student education and training–an international 
survey. BMC Medical Education, 21(1), 566. https://​doi.​org/​10.​1186/​s12909-​021-​02983-3

Wartman, S. A. (2019, October). The empirical challenge of 21st-Century medical education academic 
medicine : Journal of the association of american medical colleges. United States. https://​doi.​org/​10.​
1097/​ACM.​00000​00000​002866

Way, L. W., Stewart, L., Gantert, W., Liu, K., Lee, C. M., Whang, K., & Hunter, J. G. (2003). Causes and 
prevention of laparoscopic bile duct injuries: Analysis of 252 cases from a human factors and cognitive 
psychology perspective. Annals of Surgery, 237(4), 460–469. https://​doi.​org/​10.​1097/​01.​SLA.​00000​
60680.​92690.​E9

Whelehan, D. F., Connelly, T. M., & Ridgway, P. F. (2021). COVID-19 and surgery: A thematic analysis of 
unintended consequences on performance, practice and surgical training. The Surgeon, 19(1), e20–e27. 
https://​doi.​org/​10.​1016/j.​surge.​2020.​07.​006

Whitehead, C. R., Hodges, B. D., & Austin, Z. (2013). Captive on a carousel: Discourses of “new” in medi-
cal education 1910–2010. Advances in Health Sciences Education, 18(4), 755–768.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1007/s12262-021-03112-6
https://www.rcseng.ac.uk/careers-in-surgery/careers-support/what-is-surgery-like-as-a-career/entry-requirements-and-training/
https://www.rcseng.ac.uk/careers-in-surgery/careers-support/what-is-surgery-like-as-a-career/entry-requirements-and-training/
https://www.rcseng.ac.uk/careers-in-surgery/careers-support/what-is-surgery-like-as-a-career/entry-requirements-and-training/
https://doi.org/10.1097/SLA.0000000000004991
https://doi.org/10.2106/JBJS.20.00574
https://doi.org/10.1136/emermed-2020-210052
https://doi.org/10.1080/01421590802139823
https://doi.org/10.1080/01421590802139823
https://doi.org/10.1108/TLO-03-2018-0047
https://doi.org/10.1108/TLO-03-2018-0047
https://doi.org/10.1136/bmj.m1444
https://doi.org/10.1186/s12874-018-0594-7
https://doi.org/10.1007/s10459-021-10034-1
https://doi.org/10.1007/s10459-021-10034-1
https://doi.org/10.1016/j.mpsur.2021.09.006
https://doi.org/10.1016/j.jsurg.2019.11.001
https://doi.org/10.1016/j.jsurg.2019.11.001
https://doi.org/10.1111/j.1468-2370.2007.00201.x
https://doi.org/10.1186/s12909-021-02983-3
https://doi.org/10.1097/ACM.0000000000002866
https://doi.org/10.1097/ACM.0000000000002866
https://doi.org/10.1097/01.SLA.0000060680.92690.E9
https://doi.org/10.1097/01.SLA.0000060680.92690.E9
https://doi.org/10.1016/j.surge.2020.07.006

	“It’s making me think outside the box at times”: a qualitative study of dynamic capabilities in surgical training
	Abstract
	Introduction
	Methods
	Context
	Participants
	Data collection
	Data analysis
	Reflexivity
	Ethics

	Results
	Training opportunities
	Pan-surgical working
	Redeployment
	Collaborative working
	Supervision

	Discussion
	Conclusion
	Appendix 1
	Semi-structured interview questions: trainee
	Introduction
	Questions pertaining to training
	Questions pertaining to simulation
	Questions pertaining to supervision
	Questions pertaining to institutional set up
	Questions pertaining to overall impressions
	Questions pertaining to COVID pandemic


	Semi-structured interview questions: Trainer
	Introduction
	Questions pertaining to supervisory role
	Questions pertaining to simulation
	Questions pertaining to institutional set up
	Questions pertaining to overall impressions
	Questions pertaining to COVID pandemic (If not already discussed)


	Acknowledgements 
	References




