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a b s t r a c t

Introduction: COVID-19 was declared a pandemic by the World Health Organization on the

11th of March 2020 with the NHS deferring all non-urgent activity from the 15th of April

2020. The aim of our study was to assess the impact of COVID-19 on Trauma and Ortho-

paedic trainees nationally.

Methods: Trauma and Orthopaedic (T&O) specialty trainees nationally were asked to

complete an electronic survey specifically on the impact of COVID-19 on their training. This

UK based survey was conducted between May 2020 and July 2020.

Results: A total of 185 out of 975 (19%) T&O specialty trainees completed the survey.

Redeployment was experienced by 25% of trainees. 84% of respondents had experienced a

fall in total operating numbers in comparison with the same time period in 2019. 89%

experienced a fall in elective operating and 63% experienced a fall in trauma operating. The

pandemic has also had an effect on the delivery of teaching, with face to face teaching

being replaced by webinar-based teaching. 63% of training programmes delivered regular

weekly teaching, whilst 19% provided infrequent sessions and 11% provided no teaching.

Conclusion: This study has objectively demonstrated the significant impact of the COVID-19

pandemic on all aspects of T&O training.

© 2021 Published by Elsevier Ltd on behalf of Royal College of Surgeons of Edinburgh

(Scottish charity number SC005317) and Royal College of Surgeons in Ireland.
(UK), this has involved a nationwide response in the National

Introduction

Since being declared a pandemic on the 11th March 2020,

COVID-19 has led to the urgent restructuring of healthcare

delivery worldwide with the overall aim being to reduce

associated morbidity and mortality.1 In the United Kingdom
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Health Service (NHS) that has included cancellation of large

volumes of elective surgery and the redeployment of health-

care professionals to frontline specialities and intensive care.2

The surgical colleges have released dynamic guidance to

help the surgical workforce adapt to these rapid and unprec-

edented times as the impact of COVID-19 was realised.
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Priorities in order of importance included: maintaining

emergency surgery provision; protecting the surgical work-

force; fulfilling alternative surgical roles and fulfilling alter-

native non-surgical roles.3 In Trauma and Orthopaedics

(T&O), the British Orthopaedic Association (BOA) have also

responded by releasing a key document which has helped

shape delivery of care in many departments across the

country: “Management of patients with urgent orthopaedic

conditions and trauma during the coronavirus pandemic”.4

Throughout the BOA guidelines, inevitable compromises to

established patient care are discussed.4 They acknowledge

“Surgeons and patients will have difficult choices to make

about management options” to reduce demand on services

and potential exposure to clinicians and patients. For

example, offering hemiarthroplasty rather than total hip

replacement, for fractured neck of femur, if suitable surgeons

are not available and a focus on conservative treatment of

upper limb injuries, with later reconstruction if required.4

In addition to changes to provision of trauma care and

cessation of elective surgery, all non-essential face-to-face

clinic appointments were cancelled.4 This led to the uti-

lisation of remote consultations, particularly in elective

practice. Significant work is required in order to ensure the

clinical safety and patient satisfaction of these consultation

methods when widening their scope.5 As well as redeploy-

ment to other specialties, consultant and junior rotas were

redesigned. This included rostering shifts in dedicated minor

injuries units or the Emergency Department. Further, a pro-

portion of trainees were often requested to stay at home on

‘ghost rotas’ to ensure resilience with the threat of personnel

loss.6

The impact of COVID-19 for all surgical trainees will be felt

not only in the UK, but across the globe.7 In the UK, the extent

and regional variability of loss of training remains unclear.

Furthermore, the number of redeployed to other specialties,

such as intensive care and internalmedicine, is unknown. The

above will have an inevitable impact on trainees ability to

fulfill the criteria for the certificate of completion of training

(CCT). The aim of this collaborative study was to assess the

impact of the COVID-19 pandemic on T&O training nationally

using a web-based retrospective survey.
Methods

A web-based survey using Google Forms was sent out to all

T&O trainees throughout the UK from 1st May 2020. The link

to the survey was sent via email to all orthopaedic Training

ProgrammeDirectors and Regional Trainee Representatives to

facilitate distribution to all trainees in the UK. Further circu-

lation of the web-based survey occurred via social media. The

survey consisted of 19 questions and was designed to collect

data on different aspects of orthopaedic training duringMarch

and April 2020.

The survey contained questions on redeployment of or-

thopaedic trainees, clinic exposure, operative numbers in

both trauma and elective settings during March and April of

2019 and 2020, the impact on fellowship exams, as well as the

quality of regional teaching. A further follow up email to all

participating trainees at the end of July 2020 enabled the
recording of the trainees’ outcomes of their Annual Review of

Competence Progression (ARCP) to assess the progression ef-

fect of the COVID-19 restructuring.

Statistical analysis was performed using IBM SPSS statis-

tics (Version 26.0, IBM Corp, Armonk, NY, USA). Demographic

data were presented descriptively. Categorical variables were

described as proportions and continuous variables were pre-

sented as medians and interquartile ranges. The statistical

relationship between categorical variables was assessed using

a chi-squared test. The Shapiro-Wilk test was used to assess

for data normality. For continuous data, the Student's t-test

was used when the numerical values for the two independent

groups were normally distributed, otherwise the Mann-

Whitney U test was used when normal distribution was not

achieved. Significance was set at a p-value < 0.05.
Results

Demographics

A total of 185 T&O specialty trainee level 1 to 8 (ST1-ST8)

trainees from all training regions across the UK completed the

online survey (Table 1). A freedom of information request in

2019 revealed that there were 975 ST3-ST8 T&O trainees

across the UK. This gives a representative sample of approx-

imately 18% when excluding the run-through ST1 and ST2

T&O trainees.

Trainee redeployment

During the surveyed period, 46 respondents (25%) experienced

redeployment to either Intensive Care, Emergency Medicine

or Internal Medicine. From this group, there were a slightly

higher number of trainees redeployed to Intensive Care (18 out

of 46; 39%) compared to Internal Medicine (14 out of 46; 30.5%)

and Emergency Medicine (14 out of 46; 30.5%). However, the

average length of redeployment was longest in Internal

Medicine (50 days) compared to EmergencyMedicine (38 days)

and Intensive Care (30 days). The 53 respondents that worked

in a major trauma centre were not less likely to be redeployed

compared to those working in a district general hospital

(X2 ¼ 0.47 (1, N ¼ 185), p ¼ 0.49).

Impact on operative and clinical sessions

Although the government informed NHS hospitals to suspend

all non-urgent elective work from the 15th April 2020,8 it is

clear from the respondents that all trusts actually stopped

elective activity well in advance of this date (Fig. 1). On

average, elective operating and face-to-face elective clinics

were stopped 26 days and 25 days before the 15th April

respectively. There was no significant variation between the

different regions. Considering elective activity only tentatively

returned in July, trainees lost on average 44 elective theatre

sessions and 29 face-to-face elective clinic sessions (up to 30th

June).

The lack of operating hasmeant that 84% (146 out of 174) of

respondents had a fall in the total number of recorded oper-

ative cases when compared to MarcheApril 2019. More

https://doi.org/10.1016/j.surge.2021.02.007
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Table 1 e Demographics of respondents.

Demographics Number (%)

Year of Training

ST1 & ST2 7 (3.8)

ST3 38 (20.5)

ST4 23 (12.4)

ST5 42 (22.7)

ST6 19 (10.3)

ST7 30 (16.2)

ST8 26 (14.1)

Training Region

East of England 8 (4.3)

East Midland 10 (5.4)

North 3

South 7

Kent, Surrey & Sussex (KSS) 4 (2.2)

Kent 0

Surrey 3

Sussex 1

North West 60 (32.4)

Manchester 20

Mersey 40

North East 15 (8.1)

London 22 (11.9)

North East 8

North West 9

South East 1

South West 4

Northern Ireland 5 (2.7)

Oxford 4 (2.2)

Scotland 5 (2.7)

East 2

North 1

South East 1

West 1

South West 16 (8.6)

Peninsula 2

Severn 14

Wales 4 (2.2)

Wessex 17 (9.2)

West Midlands 14 (7.6)

Warwick 5

Oswestry 0

Birmingham 9

Yorkshire & Humber 1 (0.5)

t h e s u r g e on 1 9 ( 2 0 2 1 ) e 3 3 1ee 3 3 7 e333
specifically, 89% (143 out of 160) and 63% (107 out of 169) of

respondents had a fall in the number of recorded elective and

trauma operative cases respectively. As shown in Table 2,

there was a 49%, 79% and 25% overall reduction in the median

number of total, elective and trauma operative cases respec-

tively compared to MarcheApril 2019.

Teaching

As with all other activity, conventional face-to-face teaching

stopped in all regions around the time when national lock-

down was announced. The majority of training programmes

started to utilise webinar-based teaching with 63% (17 out of

27) establishing regular weekly sessions and 19% (5 out of 27)

having infrequent sessions. The remaining 11% (3 out of 27)

had no teaching provision with no data for 2 of the training

programmes. This new teaching set-upwas rated as very good
or good by 76% (141 out of 185) of trainees, fair by 17% (31 out of

185), poor by 5% (10 out of 185) and very poor by 2% (3 out of

185).

Fellowship exams

The cancellation of fellowship exams directly impacted on

surveyed ST7 and ST8 trainees. The cancelled part 1 exam in

June affected 20% (11 out of 56) of the respondents, whilst the

cancelled part 2 exam in May affected 16% (9 out of 56) of the

respondents.

Annual Review of Competency Progression (ARCP) outcomes

Follow up questions enquiring about ARCP outcomes, were

answered by 63% (117 out of 185) of the initial list of re-

spondents. However, 31% (36 out of 117) of these respondents

had not had their end of year ARCP. Regarding the ST8 trainee

group, 72% (13 out of 18) of the respondents received their

outcome 6 (Table 3) for successful completion of training and

6% (1 out of 18) getting an outcome 10.2 with a 6-month

training extension. Overall, 32% (37 out of 117) of the

remaining respondents received an outcome 1, whilst 22% (26

out of 117) and 3% (4 out of 117) received an outcome 10.1 and

10.2 respectively. In addition to the 6% of respondents that

received an extension to their training, 17% (6 out of 36) of

those yet to have their end of year ARCP are expecting to get a

6-month training extension.
Discussion

This study demonstrates objectively that there has been a

significant impact on the training of T&O trainees across

the country. Redeployment affected approximately a

quarter of trainees across the country, however the loss of

surgical training as compared to those not redeployed was

mitigated by the significant fall in both elective and

trauma operating. The effect of COVID-19 has also been

acknowledged nationally across all specialities.9 The

response from the training bodies has been to create a new

outcome within the ARCP process (outcome 10). In the

ARCP in July, trainees could now be given one of the new

outcomes (either a 10.1 or 10.2).10 If a T&O trainee received

an outcome 10.1, they are given the option of an extra 6

months of training, should they feel it to be necessary.

This can be taken at any point during their training. If the

trainee was awarded an outcome 10.2 this would mean

that a 6-month extension would automatically be enforced

by the ARCP panel. Studies in both the UK and in Europe

have found similar reduction in case load and resources to

our findings, highlighting similar changes to training may

be required outside of the UK.11,12

There has been a smaller reduction observed in the num-

ber of trauma surgeries as many procedures have a worse

outcome when treated conservatively. This is even in the

presence of COVID 19, as published byMorelli et al. who found

a mortality rate of 67% with conservative hip fracture man-

agement compared with 4% with operative management in

COVID 19 positive patients.13

https://doi.org/10.1016/j.surge.2021.02.007
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Fig. 1 e Box and Whisker plot demonstrating the number of days when elective operating (blue) and face-to-face elective

clinics (orange) were stopped in relation to the 15th April 2020.
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Elective orthopaedics has been planned to resume in a 3-

phased manner, as recommended by the BOA.14 This will

also have significant impact on T&O trainees, who are

assessed annually based on the number of procedures they

perform. It is impossible to predict when elective orthopaedics

will return to the pre-COVID levels of activity, so this effect

may carry on for a significant period. In May 2020, 84% of our

respondents experienced a fall in operating numbers during

the preceding 2 months when comparing total operative

numbers during the same 2-month period in 2019. Further

uncertainty will arise with local lockdowns in future waves of

COVID-19 and the unequal effect this will have on trainees

across the UK.

All orthopaedic trainees in the UK are required to achieve

certain set targets in order to be awarded the Certificate of

Completion of Training (CCT). This includes performing or
Table 2 e The impact on recorded operative cases.

Total Operative
Numbers

Number for Analysis 174

March & April 2019

Median (Interquartile range)

53 (38e69)

March & April 2020

Median (Interquartile range)

27 (14e38)

Significance - p value (Mann-

Whitney U Test)

<0.001
taking part in a total of 1800 surgical cases over the six year

period of higher surgical training.15 The significant drop in

recorded operative numbers for trainees, as demonstrated in

our study, is a great cause for concern. The uncertainty around

the variable pace of re-establishment of elective activity across

different NHS trusts, makes it difficult to predict whether

trainees will be able to achieve this total number during their

orthopaedic training. We used the results from this study to

build a predictive model to determinewhether trainees would

be able to achieve this target within their expected CCT date.

We considered resuming full elective activities in August 2020

as the best-case scenario, while the worst-case scenario was

resuming full elective activities in August 2021. Based on this

model, it is anticipated that traineeswill not be able to achieve

the 1800 operative cases in their 6 years of training. Moreover,

they are likely to be short of 150 cases if full elective activity
Elective Operative
Numbers

Trauma Operative
Numbers

160 169

28 (19e40) 24 (15e33)

6 (2e12) 18 (9e27)

<0.001 <0.001

https://doi.org/10.1016/j.surge.2021.02.007
https://doi.org/10.1016/j.surge.2021.02.007


Table 3 e ARCP outcomes.

Outcome 1 Satisfactory Progress - achieving progress and the development of competences at the

expected rate. This is subject to successful completion of the training period.

Outcome 2 Development of specific competences required - additional training time not required.

Outcome 3 Inadequate progress - additional training time required.

Outcome 4 Released from training programme - with or without specified competences.

Outcome 5 Incomplete evidence presented - additional training time may be required.

Outcome 6 Gained all required competences - will be recommended as having completed the

training programme and for award of a CCT or CESR/CEGPR.

Outcome 7.1 Satisfactory progress in or completion of LAT placement.

Outcome 7.2 Development of specific competences required - additional training time not required.

Outcome 7.3 Inadequate progress by the trainee.

Outcome 7.4 Incomplete evidence presented.

Outcome 8 Out of programme for research, approved clinical training or a career break (OOPR/

OOPT/OOPC).

Outcome 9 Doctors undertaking top up training in a training post.

Outcome 10.1 Progress is satisfactory but the acquisition of competences/capabilities by the trainee

has been delayed by COVID-19 disruption. The trainee is not at a critical progression

point in their programme and can progress to the next stage of their training. Any

additional training time will be reviewed at the next ARCP.

Outcome 10.2 Progress is satisfactory but the acquisition of competences/capabilities by the trainee

has been delayed by COVID-19 disruption. The trainee is at a critical progression point

in their programme and additional training time is required.
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were only resumed in August 2021 (Fig. 2). This worst-case

scenario indicates that trainees are likely to require an extra

6 month of training to achieve their target of 1800 surgical

cases. Therefore, the new ARCP outcomes created by the UK

training committees appear to be correct at this time.

Teaching is an important and essential part of T&O

training with training programmes across the country
0
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Fig. 2 e Prediction of the effect of COVID-19 on surgical operativ

was based on full surgical activities resuming in August 2020 (
delivering weekly teaching. In order to reduce face to face

interactions and adhere to social distancing regulations,

training programmes nationally have tried to continue

teaching with 63% of them delivering regular weekly webinar-

based sessions. The quality of this teaching was rated as very

good and good by 76% of the respondents. A number of au-

thors have suggested that remote learning is likely to remain
Best case scenario

Worst case scenario

e numbers for a trainee starting in August 2018. Prediction

best case scenario) and August 2021 (worst case scenario).
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in the post-COVID era, due to benefits such as reduced cost,

reduced need for travel (as trainees are spread over a wide

area) and the opportunity to record lectures.16,17 This effect

been seen Worldwide where it has created new opportunities

for learning delivery and professional growth and demon-

strates how quickly the Orthopaedic community adapted to

these rapid unprecedented changes caused by the pandemic18

The Fellowship of the Royal College of Surgeons in Trauma

and Orthopaedics is normally taken during the penultimate

years of training and comprises of a written paper and a

clinical/viva section. A policy issued by the Presidents of the

four surgical Royal Colleges of Great Britain and Ireland in

response to the COVIDe19 pandemic, postponed all exami-

nations from the 16th March 2020.19 The consequence of this

is the creation of a bottleneck of trainees, which in turn may

create problems with work force planning. Larger number of

trainees than usual may emerge onto the Consultant job

market as a single cohort. With trainees also spending a

longer time within the training programme, there could be

difficulties for training programme directors to accommodate

new trainees joining at the ST3 level.

The study does have limitations. Whilst 19% is one of the

largest representations of T&O training in a UK based study,

data collection was done in March and April 2020, which was

only a snapshot view of the impact of the COVID-19 pandemic

during the first peak. As the situation with clinical services

continues to evolve, the exact long-term impact on training

will be difficult to predict.
Conclusions

This trainee led collaborative project has shown that the

COVID-19 pandemic has had a significant effect on T&O

training in the UK. With the second wave upon us and winter

pressures around the corner it remains to be seen what

further impact there will be on the NHS as a whole and T&O

specifically.

The ever-changing dynamic nature of this virus has meant

as a service we have had to adapt. As a specialty we will also

have to adapt to the new training needs of the future T&O

surgical workforce. While the COVID-19 10.1 and 10.2 ARCP

outcomes have been a good temporary solution to the prob-

lem, further remedial measures will be required should the

impact on training continue into 2021. The long term effects

remains to be seen on these trainees consultants careers and

there are a lot of unanswered questions related to the effect of

this disruption as there is no historic president with which to

model it on.
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