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Abstract

Background: COVID-19 has had a global impact on all aspects of healthcare including surgical training. This study aimed to quantify
the impact of COVID-19 on operative case numbers recorded by surgeons in training, and annual review of competency progression
(ARCP) outcomes in the UK.

Methods: Anonymized operative logbook numbers were collated from electronic logbook and ARCP outcome data from the
Intercollegiate Surgical Curriculum Programme database for trainees in the 10 surgical specialty training specialties.
Operative logbook numbers and awarded ARCP outcomes were compared between predefined dates. Effect sizes are reported as inci-
dent rate ratios (IRR) with 95 per cent confidence intervals.

Results: Some 5599 surgical trainees in 2019, and 5310 in surgical specialty training in 2020 were included. The IRR was reduced
across all specialties as a result of the COVID-19 pandemic (0.62; 95 per cent c.i. 0.60 to 0.64). Elective surgery (0.53; 95 per cent c.i. 0.50
to 0.56) was affected more than emergency surgery (0.85; 95 per cent c.i. 0.84 to 0.87). Regional variation indicating reduced operative
activity was demonstrated across all specialties. More than 1 in 8 trainees in the final year of training have had their training ex-
tended and more than a quarter of trainees entering their final year of training are behind their expected training trajectory.

Conclusion: The COVID-19 pandemic has had a major effect on surgical training in the UK. Urgent, coordinated action is required to
minimize the impacts from the reduction in training in 2020.

Introduction
The coronavirus 2019 (COVID-19) pandemic has had a profound
impact on all aspects of healthcare. In the UK, the National
Health Service (NHS) began restructuring and reprioritizing serv-
ices in February 2020. Elective surgical procedures were cancelled
from 17 March 2020 in order to free inpatient and critical care ca-
pacity1. The COVIDSurg Global Collaborative study estimated the
UK would cancel or postpone more than 40 000 elective opera-
tions per week during the peak of the pandemic2.

Throughout the first wave of the pandemic there were other
changes to surgical services, including redeployment of surgical
staff to support the response to COVID-19 and redirection of some
elective operations from NHS hospitals, which deliver virtually all
recognized training in the UK, to independent sector facilities. In
the absence of a national regulatory framework for training
outside the NHS, these additional factors further reduced
opportunities for training and career progression. The hashtag
#NoTrainingTodayNoSurgeonsTomorrow gained traction on social
media, highlighting the consequences of pandemic-related reduc-
tion in training on the supply of surgical trainees to the consultant
workforce if the training gap were not addressed.

Much of the early qualitative data of surgical trainee experien-
ces in other countries present common themes involving rede-
ployment, reduction in elective and emergency operating to
varying degrees, a negative impact on mental health and well-
being and concern about potential delays to the completion of
training3–6. These experiences are shared among high- and low–
middle-income countries7 and have been most recently summa-
rized in a systematic review of 29 qualitative trainee surveys of
more than 5000 trainees in 20 countries8. This review highlighted
the magnitude and scale of the problem in all parts of the globe
across various surgical specialties. Additionally, some interna-
tional studies have suggested that senior surgical trainees may
be disproportionately affected by the pandemic with concerns
over the ability to meet operative case requirements9 that in turn
may affect future job prospects10.

In the UK training system, many specialties describe indicative
numbers of common procedures likely to reflect adequate levels
of competence and experience. Achieving indicative numbers of
index operative procedures has been identified as a challenge for
trainees, in the immediate years preceding the pandemic11. Some
steps have already been taken by Surgical Royal Colleges in the
British Isles, employers, regulators and agencies involved in the
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delivery of surgical training to address existing problems, but it
was recognized early in the pandemic that urgent additional
measures would be necessary regarding promotion, competency
and assessment to ensure that individual trainees were not dis-
advantaged by loss of surgical activity12. While the NHS planned
to increase surgical throughput to 80 per cent of normal by
September 202013, a second wave of coronavirus infections in the
autumn of that year made this impossible.

Surgical training in the UK and Republic of Ireland is overseen
by the Joint Committee of Surgical Training (JCST) on behalf of
the Surgical Royal Colleges of the UK and Ireland. JCST receives
advice from its Specialty Advisory Committees and works along-
side the UK General Medical Council, the four UK Statutory
Education Bodies (SEBs) and Representative Trainee Associations
to set the requirements for, and ensure quality of, surgical train-
ing. There are 10 recognized surgical specialty training pathways.
Two years spent completing the Core Surgical Training (CST) cur-
riculum are followed by an indicative 5 or 6 years (depending on
specialty) of specialty training14. The Intercollegiate Surgical
Curriculum Programme (ISCP) is a national pan-speciality online
training management platform under the auspices of the JCST
(https://www.iscp.ac.uk). Enrolment with ISCP is mandatory for
trainees who use it as an electronic portfolio and platform for
workplace-based assessment. Operative experience is recorded in
an electronic logbook (e-logbook) which links with ISCP (https://
www.elogbook.org). The annual review of competence progres-
sion (ARCP), led by local offices of the SEBs, makes decisions on
progression or otherwise of trainees towards completion of train-
ing after review of evidence recorded in ISCP.

Due to the disruption to training caused by COVID-19, the
SEBs recognized that there may be challenges for trainees and
trainers in receiving and delivering training and in preparing and
providing evidence for the ARCP during the pandemic. To ensure
progression through clinical training, without detriment to the
trainee where possible, ARCP Outcome 10, a no-fault outcome
that takes into consideration the impact of the pandemic, was in-
troduced15. Outcome 10.1 can be awarded when the trainee has
been making satisfactory progress to date but there has been a
delay in achieving competencies due to COVID-19. Outcome 10.2
recognizes prior satisfactory performance but there has been a
delay in achieving competencies due to COVID-19 and the trainee
is at a critical progression point and therefore requires additional
training time16. Standard ARCP outcomes definitions are shown
in Table S117.

The aim of this study was to quantify the impact of COVID-19
on surgical training in the UK in terms of e-logbook recorded
experience and ARCP progression decisions until the end of
December 2020, in order to understand the scale of the problem
and the extent of measures that might be needed in future.

Methods
A comparative study of operative caseloads before and during
the pandemic was performed. Numbers of cases recorded in
e-logbook, by elective and emergency case code and UK region,
were obtained from 1 October 2018 to 31 December 2020. ARCP
outcomes of surgical trainees were obtained for the time from
1 April 2019 to 30 September 2019 and the same period in 2020
from the ISCP database. Study approval was granted by the ISCP
Data Analysis and Audit Group (DAARG), adhering to ISCP data
sharing policy. All data were anonymized. The study did not re-
quire formal ethical approval. Outcome measures were numbers
of logged operative procedures and number of awarded ARCP

outcomes. Numbers of operative procedures were logged by re-

gion and speciality. Operative numbers reported between 1 April

2019 and 31 December 2019 were compared with the same period

in 2020. The manuscript was prepared according to the ‘strength-

ening the reporting of observational studies in epidemiology’

(STROBE) statement18.

Statistical analysis
Numbers of procedures logged by each region per month were

used to see if the incidence of procedures had decreased. The

analysis was performed using negative binomial regression due

to overdispersion in the data. Clustered standard errors by region

were used for univariable analysis and robust standard errors for

multivariable analysis. Results are presented as incident rate ra-

tios (IRR) with 95 per cent confidence intervals, where IRR is the

ratio of the number of procedures over the time period of April to

December in 2020 compared with 2019. For example, an IRR of

0.50 means half the number of procedures occurred over this pe-

riod in 2020 compared with 2019. Time was modelled by univari-

able analysis then the interaction between time and region (least

affected region as reference group). Regions were defined as more

affected if the region had a significant interaction with time

when compared with the reference region (P< 0.050). Subgroup

analysis examined elective versus emergency procedures. For or-

thopaedics, trauma surgery was classed as the emergency proce-

dure. Line graphs were produced to show variations in elective

and emergency procedures over time. For the ARCP analyses,

trainees were considered in two groups: those in core (CT1, CT2)

with the first 2 years of specialty (ST1, ST2) training and then

those in the subsequent years of specialty training (ST3 onwards),

described as higher surgical trainees (HST). All analyses were

conducted using StataTM (StataCorp LLC, College Station, TX,

USA) version 16.1.

Results
Operative logbook
A significant reduction in recorded operative experience was ob-

served in 2020 compared with 2019 as shown by the overall IRR

of 0.62 (95 per cent c.i. 0.60 to 0.64). Of the major specialties, vas-

cular surgery (0.71; 95 per cent c.i. 0.64 to 0.78) and neurosurgery

(0.71; 95 per cent c.i. 0.68 to 0.75) were least affected, whilst oto-

laryngology was most affected (0.53; 95 per cent c.i. 0.50 to 0.56).

Elective case numbers (0.53; 95 per cent c.i. 0.50 to 0.56) were af-

fected more than emergencies (0.85; 95 per cent c.i. 0.84 to 0.87).

The greatest elective reduction was seen in trauma and ortho-

paedics (0.42; 95 per cent c.i. 0.38 to 0.48) with urology (0.64; 95

per cent c.i. 0.59 to 0.68) least affected. Emergency procedures

were not reduced in oral and maxillofacial surgery (1.04; 95 per

cent c.i. 0.95 to 1.15), otolaryngology (0.96; 95 per cent c.i. 0.91 to

1.00), paediatrics (0.95; 95 per cent c.i. 0.86 to 1.05), vascular (0.96;

95 per cent c.i. 0.89 to 1.04) and urology (1.04; 95 per cent c.i. 0.98

to 1.11). The greatest impact in emergency procedures was

observed in cardiothoracic surgery (0.77; 95 per cent c.i. 0.61

to 0.98).
Table I shows the overall, elective and emergency IRR for each

specialty demonstrating the reduction in case volume in the

study period from 2019 to 2020. Elective operative activity

has not returned to baseline in any specialty and demonstrated a

second dip associated with the second wave of the pandemic in

the UK.
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Regional impact comparisons
Figure 1 outlines the regional variation of the impact of the
COVID-19 pandemic by speciality in 2020. Wales and the West
Midlands had the most specialties with greater reductions than
the reference region (4 specialties), followed by the East Midlands
and Northwest England respectively (3 specialties).

Annual review of competency progression
There were 5599 ARCPs (1464 CT/ST1–2 and 4135 HSTs) recorded
in ISCP in 2019 and 5310 in 2020 (1307 CT/ST1–2 and 4003 HSTs).
Figures 2 and 3 represent the awarded ARCP outcomes by special-
ity in 2019 and 2020 respectively.

The median proportion of outcome 1 (trainees achieving com-
petency at the expected rate) awarded across all grades and spe-
cialties in 2019 and 2020 was 63 (range 51–66) per cent and 47
(range 26–58) per cent respectively. The median proportion of
outcomes 10.1 and 10.2 in 2020 were 15 per cent and 3 per cent
respectively.

No significant difference was observed in the proportion of
core trainees achieving an outcome 1 between 2019 and 2020. In
2020, 14 per cent (182 of 1307 trainees) received an outcome 10.1
and 2 per cent (22 of 1307) received an outcome 10.2.

A reduction in ARCP outcome 1 awarded to HSTs was ob-
served. Twenty percent (795 trainees) of HSTs received an out-
come 10.1 and 4 per cent (147 trainees) an outcome 10.2 in 2020.
There was a reduction in outcomes 2, 3 and 5, whilst outcome 6
awards remained unchanged (Table S2). Table 2 outlines the
breakdown of COVID-19 related outcomes awarded to trainees at
key progression points.

Fig. S1a–j outlines the impact of the COVID-19 pandemic
on emergency and elective operative experience, regional
operative variations and awarded ARCP outcomes by each
surgical specialty.

Discussion
This is the first quantitative study on the impact of the COVID-19
pandemic on surgical training on a national scale across all spe-
cialties. An overall negative impact has been observed with a re-
duction in over one third of logged cases in 2020 compared with
those recorded in 2019. More than one in eight trainees in the fi-
nal year have had their training extended through inability to
achieve curricular requirements and more than a quarter enter-
ing their final year of training are behind their expected training
trajectory. Although emergency cases involving trainees reduced
in the early stages of the pandemic, they recovered to, or near to,
baseline by the early summer of 2020. Most of the reduction in
operative training was therefore seen in elective surgery.
Throughout the duration of the pandemic to date, operative ex-
perience has not returned to baseline levels, with a further reduc-
tion as a result of the second wave of the pandemic. All regions of
the UK and all surgical specialties have been severely affected,
with the only differences being the degree of impact of COVID-19
in different parts of the country, largely reflecting pre-existing
health resource inequalities. The current evidence base offers
good insight into the qualitative impact on trainees during the
pandemic. Cancellation of elective services has jeopardized com-
petency attainment and progression in time-based training pro-
grammes in the UK, USA and Canada19 which are dependent
upon exposure to and performance of indicative numbers.
Additionally, while operative experience is only one aspect of sur-
gical training, other areas of training have also been affected,T
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including outpatient experience20, completion of courses and
examinations and teaching21,22. The resultant impact on train-
ees’ mental health and wellbeing has also been significant23,24.

As the pandemic continues, it remains a challenge for trainees
to regain the trajectory required to meet the outcomes of their
curriculum, and many will require an extension to their training
at their next assessment. Many who received a satisfactory ARCP
outcome 1 this year may not meet the level of experience and
competence suggested at the next progression point in their cur-
riculum and are likely to be awarded outcome 10.1 or 10.2.

Although it has been acknowledged that outcome 10.1 will not
preclude progression from core surgical training to specialty
training, the attainment gap that exists for those trainees will
have to be addressed in the first year of specialty training.

Extension of training for a significant proportion of trainees
has serious implications for workforce planning and service, as
the supply of new consultants is delayed. This is particularly
unwelcome at a time when early retirement of consultants is not
slowing in the UK25. A substantial increase in the number of
training places may be one solution but allowing potentially
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inexperienced trainees to progress, by lowering the standards re-
quired for completion of training, cannot be in the interests of
patients, the service or trainees. The importance of surgical train-
ing to support existing surgical services and create a future work-
force must be fully acknowledged by healthcare planners and is a
vital lesson to be learned from this pandemic.

A framework to deal with these deficits in training has been
suggested in a document developed jointly by the JCST,
Association of Surgeons in Training, British Orthopaedic Trainees
Association and The Confederation of Postgraduate Schools in
Surgery26. Proposals include maintaining elective service delivery
and training at COVID-light sites, minimizing redeployment of
trainees in surgery, especially those at or approaching critical
progression points in their training and increasing training oppor-
tunities especially when NHS patients are treated at independent
hospitals. Multiple consultant reports and trainee self-assess-
ment tools described in the surgical curricula from August 2021
should facilitate identification of bespoke training needs and the
development of appropriate training action plans27. In other
countries a personalized approach for additional training has

been considered9. Curricular updates to reflect lost opportunities

in addition to the utilization of virtual learning modalities in

the form of simulation-based training may offer further

solutions in surgical skill acquisition in a time of limited opera-

tive exposure28.
The limitations of this study include the period of data capture

that included the changeover period of July/August when train-

ees historically took remaining leave allocations and moved to

new posts with a seasonal fall in operative numbers. It is not

clear if these leave and rotation patterns were the same for each

of the study years. Urology and maxillofacial surgery have

slightly shorter training programmes, so there is less certainty

around the true proportion of trainees whose assessment at the

end of their training delayed receipt of a certificate of completion

of training (CCT).
The COVID-19 pandemic has had a major impact on training in

surgery in the UK, which is consistent with the message globally.

Urgent, coordinated action is required by all stakeholders to

minimize the impact of this reduction in training in the future.
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progression outcomes for trainee grades at key progression
points

ARCP outcome Trainee grades

– CT1/2
10.1 – 182 of 1307 (14)
10.2 – 22 of 1307 (2)

ST7 (all specialties) ST8 (all specialties)
10.1 85 of 324 (26) 9 of 250 (4)
10.2 22 of 324 (7) 31 of 250 (12)
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7-year programmes and so 10.2 grades seen here are most likely certificate of
completion of training (CCT) extensions in those specialties. ARCP, annual
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