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Methods

During the first four weeks of the nationwide lockdown due to COVID-19, the objective im-
pact of the pandemic on each trainee’s surgical caseload exposure was assessed using data
from individual trainee logbook profiles in the deanery of the Republic of Ireland. Independ-
ent predictor variables included the trainee grade (ST 3 to 8), the individual trainee, the unit
that the logbook was reported from, and the year in which the logbook was recorded. We
used the analysis of variance (ANOVA) test to assess for any statistically significant predictor
variables. The subjective experience of each trainee was captured using an electronic ques-
tionnaire.

Results

The mean number of total procedures per trainee over four weeks was 36.8 (7 to 99; stand-
ard deviation (SD) 19.67) in 2018, 40.6 (6 to 81; SD 17.90) in 2019, and 18.3 (3 to 65; SD
11.70) during the pandemic of 2020 (p = 0.043). Significant reductions were noted for all
elective indicative procedures, including arthroplasty (p = 0.019), osteotomy (p = 0.045),
nerve decompression (p = 0.024) and arthroscopy (p = 0.024). In contrast, none of the nine
indicative procedures for trauma were reduced. There was a significant inter-unit difference
in the mean number of total cases (p = 0.029) and indicative cases (p = 0.0005) per trainee.
We noted that 7.69% (n = 3) of trainees contracted COVID-19.

Conclusion

During the COVID-19 pandemic, the mean number of operative cases per trainee has been
significantly reduced for four of the 13 indicative procedures, as outlined by the JCST. Reas-
signment of trainees to high-volume institutions in the future may be a plausible approach
to mitigate significant training deficits in those trainees worst impacted by the reduction in
operative exposure.
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Introduction

Ourunderstanding of whatit meansto bean
orthopaedic surgeon has been challenged
in recent times. The SARS-CoV-2 (COVID-
19) pandemic has impacted on every facet
of our humanity, most specifically on our
role as surgeons, doctors, teachers, and
family members.! Orthopaedic trainees

in particular have had to accommodate
some colossal upheavals in the trajectory of
their surgical training. Issues ranging from
reduced/ceased operative exposure, profes-
sional examination and course cancellation,
and the impact on prospective fellowship
opportunities have caused considerable
concern and upset to current orthopaedic

VOL. 1, NO. 10, OCTOBER 2020

645


mailto:sheridga@tcd.ie

646

surgeons in training.? Many articles have acknowledged
the unprecedented impact that this pandemic will have
on trainees through the restructuring of residency
programmes and the significant reduction in exposure
to elective orthopaedic cases in particular.? At no point
in the literature, however, has the objective impact of
the pandemic been assessed in relation to the reduc-
tion of surgical procedures performed by individual
trainees. We aim to objectively assess the reduction
in total operative cases (including all indicative proce-
dures as outlined by the Joint Committee on Surgical
Training (JCST)) experienced by orthopaedic trainees in
the deanery of the Republic of Ireland through the anal-
ysis of surgical logbooks. Subjective experiences were
also reported for each trainee in the deanery through
the use of anonymous questionnaires.

Methods

We conducted an analysis of the objective and subjec-
tive orthopaedic trainee experience during the first four
weeks of the nationwide lockdown due to COVID-19.
Objective training assessment. The objective impact
of the pandemic on each trainee’s surgical exposure
was assessed using data from individual logbook pro-
files submitted by each trainee in the deanery of the
Republic of Ireland. Each trainee submitted their log-
book detailing their caseload between 27 March 2020
and 27 April 2020. Each trainee also submitted log-
books for this same date range in 2019 and 2018. The
latter two logbooks served as a control for comparative
analyses.

The JCST has published guidelines detailing a
minimum requirement of “indicative procedures” that
must be performed by each orthopaedic trainee before
certification of training can be confirmed.* There are 13
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report on the total number of cases that the trainee was
involved with, either as operator or assistant.

In order to capture the effect of the pandemic on
these outcomes variables, we analyzed the following
variables from each logbook submitted: ‘total proce-
dures’, ‘total indicative procedures’, ‘total arthroplasty’,
‘total osteotomy’, ‘total nerve decompression’, ‘total
arthroscopy’, ‘total dynamic hip screw (DHS)’, ‘total
hemiarthroplasty’, ‘total external fixator’, ‘total tendon
repair’, ‘total intramedullary (IM) nail’, ‘total plate’,
‘total tension band wire’, ‘total Kirschner wire (k-wire)’,
‘total supracondylar fixation’. Independent predictor
variables included the trainee grade (ST 3 to 8), the indi-
vidual trainee, the unit that the logbook was reported
from and the year in which the logbook was recorded.
Statistical analysis. Logbooks were analyzed by proce-
dure and by unit. For each procedure, boxplot graphs
were used to illustrate the mean number of indicative
cases performed by each trainee for 2018, 2019 and
2020. For each unit, simple line diagrams were used to
illustrate the unit-specific total caseload for each train-
ee for the four-week period in 2018, 2019 and 2020.
As we were analyzing categorical predictor variables
and interval outcome variables, we used the analysis
of variance (ANOVA) test to assess for any statistically
significant predictor variables of the outcome measures
listed above. A p-value of less than 0.05 was taken to
be statistically significant and all statistical analysis was
performed using Stata/IC 13.1 for Mac (64-bit Intel)
(StataCorp, College Station, Texas, USA).

Subjective training experience. The subjective experi-
ence of each trainee was captured using an electronic
questionnaire. A total of 33 questions covered five main
areas of concern for each trainee:

1. The impact of COVID-19 on surgical training.

of these indicative procedures. As well as the indica- 2. Adaptive educational resources.
tive procedures, each trainee must participate in 1,800 3. The impact on FRCS examinations.
total procedures during their training and must be the 4. The impact on fellowships.
primary operator for 70% (n = 1,260) of these.! We 5. Individual COVID-19 contact and contraction.
100%
80%
60%
40%
20%
OO/D
adult trauma adult elective paediatric paediatric
trauma elective
Fig. 1

Services provided in the unit of each trainee at the time of the nationwide lockdown.
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Fig. 2

Boxplots demonstrating the mean number of indicative procedures in 2018 (a), 2019 (b), and 2020 (c).

All responses were anonymous. Simple descriptive
statistics with bar charts and pie charts were used
to illustrate all data collected from these trainee
questionnaires.

Results
Objective training. A total of 40 orthopaedic trainees
participated in the study. All trainees returned the three

relevant logbooks and 38 returned the anonymized
questionnaires.

When analyzing the services provided by each unit at
the time of the nationwide lockdown, it was found that
70% (n = 28) provided adult trauma services, 72.5% (n
= 29) provided adult elective services, 47.5% (n = 19)
provided paediatric trauma services, and 32.5% (n
13) provided paediatric elective services (Figure 1).
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Table 1. The mean number of indicative procedures performed per trainee in 2018, 2019, and 2020.

Year Arthroplasty Osteotomy Nerve Arthroscopy DHS

Hemiarthroplasty External Tendon IM Nail Plate

Tension K-wire SC

decompression fixator  Repair Band Wire fixation
2018 5.39 1.44 1.31 3.10 0.78 1.5 0.29 0.60 1.65 6.05 0.21 1.34 0.31
2019 716 1.40 11 3.39 0.78 1.14 0.52 0.81 1.78 6.92 0.23 1.35 0.81
2020 0.52 0 0.05 0.5 0.7 1.8 0.25 0.6 1.67 4.87 0.12 0.75 0.4
p-value*  0.019 0.045 0.024 0.024 0.682  0.269 0.351 0.767 0.971 0.662 0.669 0.544  0.881
*Analysis of variance (ANOVA) test.
DHS, dynamic hip screw; IM, intramedullary; SC, supracondylar (paediatric).
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Fig. 3
The inter-unit breakdown of cases between 2018 and 2020. (No trainee in unit 12 for 2020; no trainee in unit 14 for 2018 and 2019).

The mean number of total procedures per trainee
was 36.8 (7 to 99; standard deviation (SD) 19.67) in
2018, 40.6 (6 to 81; SD 17.90) in 2019 and 18.3 (3 to
65; SD 11.70) in the pandemic of 2020 (p = 0.043). The
mean number of indicative procedures per trainee was
24.5(1to 74; SD 15.36) in 2018, 27.4 (1 to 66; SD 14.21)
in 2019 and 12.4 (0 to 57; SD 10.16) in the pandemic
of 2020 (p = 0.001). Figure 2 and Table I illustrate the
breakdown across the three years of the mean number
of indicative procedures per trainee. Of the four elective
procedures included in the indicative list, all four were
noted to have a significantly lower mean number of
cases performed per trainee during the pandemic when
compared to the same date range in 2018 and 2019.
Significant reductions were noted for arthroplasty (p =
0.019), osteotomy (p = 0.045), nerve decompression (p
=0.024), and arthroscopy (p = 0.024).

In contrast, there were nine indicative procedures
for trauma and none of these procedures underwent a
significant reduction in volume in 2020 relative to 2018
and 2019. The mean number of hip hemiarthroplasty
procedures performed actually increased during the
pandemic period (1.8 in 2020 vs 1.14 in 2019, and 1.5
in 2018). The mean number of DHS procedures, tendon
repairs, and IM nails performed were unchanged. All

other indicative procedures for trauma showed a slight
reduction in absolute figures compared to 2019, but
these did not reach statistical significance (Figure 2).

The respective unit that each trainee was assigned to
had a significant impact on the mean number of cases
performed in the analyzed time period. The highest
number of cases per trainee was logged in the National
Orthopaedic Hospital. This hospital had converted from
providing exclusively elective surgery to providing only
ambulatory trauma for all acute hospitals in Dublin as
the acute hospitals had all been seconded for COVID-19
care. This was followed by a level 1 trauma centre which
was in turn closely followed by a high-volume trauma
unit in the South East of the country. There was a signif-
icant inter-unit difference in the mean number of total
cases per trainee (p = 0.029) and the mean number of
indicative cases per trainee (p = 0.0005). All units expe-
rienced a sharp reduction in the overall volume of cases
in 2020. Regarding ‘unit 14, 2020 was the only year
between 2018 and 2020 that trainees were assigned
to that unit in an official capacity (Figure 3). Regarding
‘unit 12°, 2020 was the only year between 2018 and
2020 that no trainees were assigned to that unit. This is
reflected in the lack of cases listed per trainee in Figure 3
during 2020 for “unit 12".
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Fig. 4
“How negative has the impact of COVID-19 been on your higher surgical
training in your opinion?”

100%
80%

60%

Exceeded expectations Met expectations Below expectations

Fig. 5
“How do you rate the virtual core curriculum format?”

The grade of the trainee did not have any significant
impact on the mean number of total cases (p = 0.817)
or the mean number of indicative cases (p = 0.211)
performed in 2020 compared to 2018 and 2019. The
individual trainee did not have any significant impact
on the mean number of total cases (p = 0.742) or the
mean number of indicative cases (p = 0.208) performed
in 2020 compared to 2018 and 2019.

Subjective training experience

1. Impact of COVID-19 on surgical training. When asked
about the perceived impact of COVID-19 on the train-
ee’s higher surgical training, over one-third (37.5%; n =
15) felt that the impact was negative (Figure 4).

In all, 90% (n = 36) of trainees felt that their logbook
numbers had been significantly impacted and 35% (n
= 14) were concerned to the degree that the felt they
may require extended training in order to achieve certi-
fication. The majority of those concerned were in their
earlier years of training. Of note, despite the reduction
in surgical case load, all trainees were maintained in
their role as an orthopaedic trainee and no trainee was
seconded into a non-orthopaedic/medical/COVID-19-
specific role.

2. Adaptive educational resources. With the introduc-
tion of a virtual core curriculum teaching platform by
the Irish Institution of Trauma and Orthopaedic Surgery

100%

80%

60%

40%

A great Alot A moderate A little
deal amount

None at all Not
applicable

Fig. 6
“How concerned are you by the cancellation of the FRCS examinations?”

(IITOS), over 92% (n = 37) of trainees felt that this format
either met or exceeded their expectations (Figure 5).
The commonest online resource utilized by all
trainees was the Orthobullets website, followed by
VuMedi, then by Arbeitsgemeinschaft fir Osteosynthe-
sefragen (AO) online educational materials.
3. Impact on FRCS examinations. Of all the 40 trainees,
82.5% (n = 33) were pre-FRCS examination status. Of
these pre-FRCS trainees, 12 had been directly impacted
by examination cancellation secondary to COVID-19.
When asked how concerned they were about these
cancellations, the majority of trainees that were impact-
ed were either greatly concerned or very concerned
(Figure 6).
4. Impact on fellowships. Eight trainees were eligible
for fellowship at the time of writing. For three of these,
their plans for commencing fellowship were impacted
negatively due to COVID-19. One was informed that the
volume of elective surgery would be reduced. Another
was told that they could not be guaranteed a place on
the fellowship programme and the third trainee was
told that the original start date would be delayed until
further notice.
5. Individual COVID-19 contact and contraction. The fi-
nal section of the questionnaire dealt with the personal
health ramifications for each trainee due to COVID-19.
After one month in lockdown, of the 38 trainees that re-
sponded to the question on COVID-contact, we report-
ed that 21.05% (n = 8) had to undergo self-isolation,
due to being COVID-contact positive, for two weeks
under the instruction of the government and their lo-
cal unit’s direction (Figure 7). Of the 39 trainees that
responded to the question on COVID-19 contraction,
7.69% (n = 3) had to undergo self-isolation as a result of
contracting the COVID-19 virus (Figure 8).

Discussion

We identify the specific surgical procedures that under-
went a reduction in volume for trainees as a result of the
acute hospital response to the COVID-19 pandemic. As
expected, all elective indicative procedures underwent
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Yes

No

Fig. 7
Percentage of trainees (21.05%) that underwent self-isolation in the first
month of lockdown due to being COVID-19-positive contact.

Yes

No

Fig. 8
Percentage of trainees (7.69%) that underwent self-isolation in the first
month of lockdown due to being COVID-19-positive test.

a significant reduction in the mean number of cases per
trainee during the four-week period assessed across the
three years. Of the nine indicative procedures relating
to trauma, only three showed an absolute reduction in
the mean number of cases per trainee in 2020 (plate,
tension band wire, k-wire). However, none of these
showed a significant reduction in the mean number
of cases per trainee. Of interest, the mean number of
hemiarthroplasty cases per trainee actually increased to
1.8 in 2020 relative to 1.5 in 2018 and 1.14 in 2019.
International reports have demonstrated a similar
effect impacting more on elective services than trauma
services.® Quantifying the reduction in the mean
number of indicative procedures per trainee during
the pandemic will prove useful to inform decisions
regarding trainees dealing with the expected yet unpre-
dictable consequences of this pandemic.

This article describes the first objective figures
reported to reveal the true extent of the impact of
COVID-19 on the current orthopaedic trainee. This
information is applicable to all deaneries under the
guidance of the four Royal College of Surgeons in
England, Edinburgh, Glasgow, and lIreland. All four
colleges utilize the same indicative procedure metrics
to assess the suitability of trainees for certification.
For this reason we believe that these results will be of
interest to the wider orthopaedic training community
in the UK and Ireland.

In light of these significant reductions selecting for
specific procedure types, 35% (n = 14) of trainees felt
that they may need to extend their training in order to
reach the appropriate competencies for certification.
This anxiety among orthopaedic surgeons in training has
been widely reported in the international literature with
rates varying from 25% (n = 10) of trainees in Europe to
69% (n = 28) of trainees in the UK reporting that they
may need additional training.®’

This concern has led to the JCST issuing COVID-19
disruption training outcome guidelines. These take the
form of added annual review of competence progres-
sion (ARCP) outcome categories, either directly (10.2) or
indirectly (10.1), allowing for extra training if required
as a consequence of a trainees inability to realise their
full training potential in a post directly impacted as a
result of COVID-19 restrictions.® This makes appro-
priate allowances for trainees and their trainers during
these challenging times. The opportunity also exists
for trainees earlier in their training to compensate for a
reduction in their numbers later on; however, those in
the later years may not have this time and may now also
have the added burden of a delayed FRCS examination
to deal with.

Apart from the year in question, the only other
predictor of the mean number of total cases per trainee
(p =0.029) and indicative cases per trainee (p = 0.0005)
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was the unit that the trainee was assigned to at the time
of collating their logbooks. We identified the units that
were most likely to be associated with a higher mean
number of cases during the pandemic. Identification of
the higher-volume units during the pandemic allows us
to identify the more robust processes in place across
the country. Many units have instigated a wide range of
processes to cope with the change in trauma and elec-
tive service provision. Diversion of trainees, especially
those with the greatest logbook deficits, into these
high-volume units may be a viable option to equalize
any discrepancy experienced by individual trainees
secondary to the pandemic. Training bodies may need
to consider flexibility and adjustment regarding trainee
unit assignments in order to mitigate any undue impact
on one trainee over another.

We know that reorganization of residency and
fellowship programmes have become commonplace in
training centres located in the epicentre of the pandemic
in New York, USA, for example.” We believe that similar
attitudes will need to be adopted by governing bodies
in the UK and lIreland also. We found that the indi-
vidual trainee and their grade had no impact on the
mean number of cases performed — implying that any
discrepancies revealed in logbook numbers are truly
systemic due to the pandemic and not based on the
characteristics of any one individual trainee or their
stage in training.

As well as documenting the negative impact of
COVID-19, some positive aspects have also emerged.
The use of a virtual platform to complete the manda-
tory teaching modules for all trainees has proved to be
a great success, with over 92% of all trainees reporting
that their expectations were either met or exceeded. In
many ways, the pandemic has accelerated an inevitable
paradigm shift toward a more accessible and conve-
nient mode of orthopaedic education, albeit at the
cost of social interaction among colleagues.’ Simula-
tion, augmented reality, and distance learning are all
weapons in the fight against COVID-19 for the modern
orthopaedic trainee.™

Another positive aspect is in relation to the fellow-
ship experience. We report on a number of trainees
who will be impacted both in terms of case load and
fellowship start dates. Despite these issues, we now
know that greater “downtime” has allowed for a surge
in academic engagement by trainees with a greater
interest in collaborative academic efforts than were
seen in the pre-COVID-19 era.'?

Finally, and most important of all, is the physical and
mental wellbeing of orthopaedic trainees across the
world at this time. In as little as four weeks, over 20%
(n = 8) of trainees had to self-isolate due to COVID-19
contact. In this same four-week period, over 7% (n = 3)
of trainees actually contracted the virus, again requiring

self-isolation in accordance with governmental guide-
lines. These figures will only increase as we progress
deeper into the unknown territory of COVID-19. This
isolation demonstrates a significant strain on each
trainee personally, their family members, the hospital
staffing levels and society as a whole. This dynamic is
evident on an international scale where the interaction
between trainees and COVID-19-positive patients is
inevitable.?

Although we would not wish to renege on our priv-

ileged duty of providing care for all of our patients,
it is imperative that we provide all forms of personal
protective equipment (PPE) to those providing this care
in these extremely high-risk environments. In certain
studies, the provision of PPE has been suboptimal and
dangerously inadequate.* Creative new techniques
and processes are being developed by the orthopaedic
community in a conscious effort to preserve the vital
resources that are needed at this time more than ever."
As well as safeguarding the physical health of trainees,
protecting the mental health of the entire surgical
workforce is paramount during this prolonged period
of adversity. As a community of surgeons, we must
consider the likelihood of increased levels of burnout,
stress and mental strain in the current trainee cohort as
they move onward into the unknown post-COVID-19
era."
Limitations. The experience of two trainees was exempt
as they were undergoing out-of-programme training
in 2020 and so were not assigned to a formal training
post in the deanery of the Republic of Ireland. A further
three trainees were not included on account of mater-
nity leave, educational leave and a scheduled career
break. Therefore, of a total 57 trainees, 52 were eligible
for inclusion. Of these 52, 40 trainees volunteered their
logbooks for analysis and 38 completed the question-
naire that was distributed. Although the final number
of logbooks and questionnaires does not capture the
entire trainee cohort from the deanery of the Republic
of Ireland, the 40 trainees that did participate account
for the vast majority of trainees and so our results do
accurately reflect the experience of the average trainee
in our deanery.

The mean number of operative cases was signifi-
cantly reduced for four of the 13 indicative proce-
dures, as outlined by the JCST, for orthopaedic trainees
during the COVID-19 pandemic. All four procedures
were elective in nature. Reassignment of trainees to
high-volume institutions in future may be a plausible
approach to mitigate significant training deficits in the
trainees worst impacted by the reduction in operative
case volume.

Orthopaedic trainees are at high risk of viral contrac-
tion and are likely to experience significant obstacles to
their future career trajectory.
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12. Siddigi A, Chen AF, Schwarzkopf R, Springer BD, Krebs VE, Piuzzi NS.
Evaluating the fellowship experience during COVID-19: adult joint reconstruction.
J Arthroplasty. 2020;35(8):1959-1961.

13. Wilson JM, Schwartz AM, Farley KX, Devito DP, Fletcher ND. Doing our part
to conserve resources: determining whether all personal protective equipment
is mandatory for closed reduction and percutaneous pinning of supracondylar

Take home message

- The COVID-19 pandemic has significantly reduced the
number of elective indicative procedures performed per
orthopaedic trainee on a national level.
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