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ABSTRACT

Objectives: The coronavirus 2019 (COVID-19) pandemic has overwhelmed health
care systems and disrupted routine care internationally. Health care workers face
disruption to their work routines and professional development, as well as an
elevated risk of infection and morbidity. We sought to establish the impact of
the COVID-19 pandemic on the well-being, practice, and progression of all trainees
in cardiothoracic surgery in the United Kingdom.

Methods: A 31-item questionnaire was designed, validated, and disseminated via e-
mail and an instant-messaging platform.

Results: In total, 76 (of 118, 64%) cardiothoracic surgical trainees responded, rep-
resenting all training grades and programs nationally; 48 (63%) and 24 (32%) were
concerned about their physical and mental health, respectively, 25 (33%) had taken
time off work due to COVID-19, 65 (86%) had treated patients with COVID-19, 36 of
whom (55%) were wearing satisfactory personal protective equipment at the time,
41 (54%) remain concerned about personal protective equipment provision at
their institution, 42 (55%) had been redeployed to cover other specialties, and
23 (30%) had encountered ethical dilemmas related to care of patients. There
was a significant impact on time spent in outpatient clinics (44% reduction), multi-
disciplinary team meetings (79% reduction), and operating theaters (78% reduc-
tion). In total, 67 (88%) of respondents were concerned about the impact on their
training, and 54 (71%) felt that the deviation may require an extension in their
planned training time.

Conclusions: The duration and impact of the current pandemic is, as yet, uncertain.
Timely sharing of experiences, concerns, and expectations will inform health care
and education policy and influence practice in the pandemic era and beyond. (J
Thorac Cardiovasc Surg 2020;160:980-7)
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CENTRAL MESSAGE

The COVID-19 pandemic poses
significant personal and profes-
sional challenges to trainees.
Nonetheless, it is a teachable
moment—focusing on core
values, professionalism, quality,
and safety of care.
PERSPECTIVE
The experiences and concerns reported in our
article reflect findings from national trainees in
Cardiothoracic Surgery in the United Kingdom.
The themes identified are likely generalizable to
other specialties and internationally. They may
contribute to determining thoughtful health pol-
icy in an ongoing manner as the COVID-19
pandemic enters subsequent phases.

See Commentaries on pages 988 and 989.
The emergence of the novel severe acute respiratory syn-
drome coronavirus 2 has resulted in a global pandemic.1 At-
tempts to meet the demands of caring for patients with
coronavirus 2019 (COVID-19) have overwhelmed health
care systems internationally.2 Clinicians at all career stages
this QR code will
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Abbreviations and Acronyms
COVID-19 ¼ coronavirus 2019
PPE ¼ personal protective equipment
SCTS ¼ Society for Cardiothoracic Surgery in

Great Britain and Ireland
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have had their clinical routines disrupted or are being rede-
ployed away from their professional specialty areas to pro-
vide care to patients with COVID-19. There is, resultantly,
widespread disruption of standard care that is likely to last
for many months.

Health care workers are at an increased risk of contract-
ing the virus, and a high rate of morbidity has been noted in
countries with a high burden of disease.2-4 Trainees form a
significant proportion of the medical workforce that has
been redeployed to reinforce care provision at the
COVID-19 frontline, raising concern that their physical
health and mental well-being may be at risk.3

This reallocation away from their parent specialty poses
numerous challenges, not the least of which being trainees’
level of competence and confidence to deliver their new role,
particularly in an overstretched system.5 It additionally de-
viates from traditional training pathways and exposures,
and it has the potential to negatively impact trainees’ profes-
sional development in (at least) the short to medium term.
The impact of reduced patient throughput and workforce
redeployment on training may be even more significant in
surgical specialties, wherein consistent hands-on practice
is required for the development and maintenance of tech-
nical skills. Nonetheless, this situation poses unique learning
opportunities across clinical, academic, and leadership do-
mains and may prompt a review of our educational norms.6

Furthermore, trainee cardiothoracic surgeons working in
a model of socialized medicine (the National Health Ser-
vice) are, first and foremost, doctors who embrace as priv-
ilege the opportunity to contribute to the health of the
nation, community, and individual, to the best of their
ability, and especially in times of crisis.

We performed a national survey of cardiothoracic surgi-
cal trainees in the United Kingdom 3 weeks after the imple-
mentation of national lockdown procedures, to assess the
impact of the COVID-19 pandemic on their well-being,
daily practice, training exposures, and related concerns.
To the best of our knowledge, this is the first paper to report
on a comprehensive, multifaceted evaluation of trainees’
experiences during this pandemic.
METHODS
Training Structure and Terminology

Cardiothoracic surgeons in the United Kingdom currently train for at

least 10 years after achieving a primary medical qualification, with entry

through a national selection process. The specialist training program is
The Journal of Thoracic and Ca
of 6 to 8 years’ duration, depending on the stage of appointment. Trainees

initially achieve competence in the generality of surgery and the range of

cardiothoracic practices and subsequently hone their training in the latter

years to 1 of 2 specialist areas: adult cardiac surgery or general thoracic sur-

gery. Subspecialist practice, including in congenital cardiothoracic surgery

and transplant surgery, requires further exposure through fellowships.7

The European Working Time Directive limits working patterns to an

average 48-hour week, including for surgeons in training. Daytime work-

ing is often considered in blocks of activity, or “sessions,” defined as

4-hour (or half-day) blocks. Trainees also work antisocial hours, that is

during night time, weekends, and public holidays. Structured learning

is facilitated nationally by means of a comprehensive portfolio of

courses8 and supplemented regionally through didactic and simulation-

based teaching programs. The Society for Cardiothoracic Surgery in

Great Britain and Ireland (SCTS) also offers a portfolio of traveling fel-

lowships to enable trainees consolidate their clinical expertise before

consultant appointment.

Trainees in the specialty are expected to have performed a minimum of

250 major cases by the time of final certification.9 There is an online port-

folio (www.iscp.ac.uk) of learning, designed to record progression across

various domains. This documentation is facilitated by means of structured

forms known as “Workplace-Based Assessments” that require input and

validation from trainees and trainers. The Specialty Advisor Committee

for Cardiothoracic Surgery has established a minimum requirement for

50 of these forms to be completed in a given training year and for these

to span the breadth of the training curriculum.10 There is additionally a

requirement for evidence of learning and engagement in research, quality

improvement work, medical education, management, and leadership.
Survey Design and Dissemination
A 31-item questionnaire (Online Data Supplement) was designed by

one of the authors (E.J.C.), evaluated for face, content, and construct val-

idity (A.P., S.R.), and pretested by 5 cardiothoracic surgical colleagues

across trainee and consultant grades.

The survey was developed on an online platform (onlinesurveys.ac.uk)

and circulated to all nationally appointed trainees in cardiothoracic surgery

in the United Kingdom for whom contact details were available, via e-mail

and group instant messaging (WhatsApp), with a reminder at 48 hours. It

was kept open between Sunday, April 12, 2020, and Wednesday, April

15, 2020. Submission of partially completed questionnaires was not

permitted. No financial or other incentives were provided for participation.

Formal ethics approval was not required for this work carried out in

conjunction with national stakeholder bodies: The Royal College of Sur-

geons of Edinburgh and the SCTS.
Reporting and Statistical Analysis
For the purposes of data analysis, “early-stage” trainees were defined as

those in the first 6 years of training, whereas “late stage” referred to col-

leagues in their final or penultimate training years. Trainees whose grade

could not be accurately identified, including those in full-time research,

were excluded from this subgroup analysis. Time period comparisons

were made between routine practice “pre-COVID era” and current practice

“COVID era,” defined by individual respondents according to the date in

which a shift in practice was noted at their institution or region.

For continuous variables, results are expressed as means and standard

deviations and for categorical variables as counts and percentages. The de-

nominator for percentages is the full respondent cohort (n ¼ 76) unless

otherwise specified.

For continuous data, intergroup comparison was performed using the

Student t test or Mann–Whitney U test/pairwise Wilcoxon rank sums

test, depending on the distribution of data. Differences between groups

for categorical data were assessed using the Fisher exact test of indepen-

dence. Univariate analyses of clinical activities between different time
rdiovascular Surgery c Volume 160, Number 4 981
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periods were assessed by performing individual unadjusted logistic regres-

sion analysis with inclusion of one covariate per model. Missing data were

excluded from analyses. Correction for multiple comparisons was applied

using the Benjamini–Hochberg method.

All analyses were performed using the R 3.6.2 program via RStudio, Inc

forWindows, R Core Team (2013; R Foundation for Statistical Computing,

Vienna, Austria) by 2 authors (A.P., E.J.C.).11
RESULTS
In total, 76 (64%) of the 118 nationally appointed

trainees in cardiothoracic surgery in the United Kingdom
responded, representing all training grades and each of
the 14 training regions in the United Kingdom and the Re-
public of Ireland.

Of these, immediately before the onset of the pandemic,
53% (n ¼ 40) were working in adult cardiac surgery, 28%
(n ¼ 21) in general thoracic surgery, 5% (n ¼ 4) in mixed
cardiothoracic practice, and the remaining 13% (n¼ 10) in
other specialties.
COVID-19 Illness, Exposure, and Personal
Protection

The majority of trainees reported being at least somewhat
concerned about their physical (63%, n ¼ 48) and mental
(32%, n ¼ 24) well-being. In total, 61% (n ¼ 46) of
trainees felt that they would not have access to COVID-
19 testing for themselves or their families, should they
come to need it.

A total of 33% (n ¼ 25) of all trainees reported having
taken time off work due to COVID-19–related issues,
with a median time off work of 7 days (range, 2-18); 9%
(n ¼ 7) reported isolating due to a suspected or confirmed
case in their household, 4% (n¼ 3) identified as vulnerable
or high risk, and 20% (n¼ 15) were symptomatic. Of those
with symptoms, 11% (n¼ 8) were never tested for COVID-
19, 4% (n ¼ 3) tested negative, and 5% (n ¼ 4) tested
positive.

A significant proportion of trainees felt they had not
received suitable training on personal protection when treat-
ing patients with COVID-19 (24%, n ¼ 18), with 30%
(n ¼ 23) having not been fitted or tested on appropriate
face masks at the time of responding to the survey. In
TABLE 1. Impact of early versus late stage of training on likelihood of bein

research, reporting valuable learning in current role during COVID-19 era,

deferral of completion of training)

Early stage (n ¼ 53)

Redeployed 29 (54.7%)

Engaged in COVID-19 research 21 (39.6%)

Valuable learning in current role 24 (45.3%)

May require extended training time 36 (67.9%)

CI, Confidence interval; COVID-19, coronavirus 2019.
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addition, 54% (n¼ 41) expressed concerns about the avail-
ability of appropriate personal protective equipment (PPE)
in their clinical areas. This, despite 86% (n ¼ 65) having
had clinical contact with positive or suspected patients
with COVID-19 and 33% (n ¼ 25) having operated on
this patient group. Only 55% (n ¼ 36/65) of those with
known clinical contact reported having been wearing
satisfactory levels of PPE during these encounters.
Clinical Practice
Themajority of trainees (55%, n¼ 42) reported a change in

their working hours, with themost common being an increase
in antisocial hours (52%, n¼ 22/42), greater overall working
hours (45%, n ¼ 19/42), and a switch to a full on-site
(from off-site on-call) working pattern (33%, n¼ 14/42).

At the time of reporting, 45% (n ¼ 34) of trainees were
continuing to work exclusively in their original specialty
area, whereas 34% (n ¼ 26) were spending less than one
half their working hours caring for patients in their original
specialty. There was no difference in the likelihood of being
redeployed between early or late stages of training (Table 1).

Of the 42 trainees who were redeployed, 38% (n ¼ 16)
were newly covering both cardiac and thoracic surgery,
64% (n ¼ 27) were working in critical care, and 52%
(n¼ 22) were covering other surgical or medical specialties
at least some of the time. Only 5% (n ¼ 4) reported not
feeling confident in their role.

In total, 30% (n ¼ 23) have experienced ethical di-
lemmas related to futility or refusal of care that directly
affected their patients. These were related to both routine
surgical patients and patients with COVID-19, and broadly
fell under the themes of (1) delivering suboptimal care alter-
natives to patients whowould routinely receive surgery with
curative intent or prognostic benefit, (2) operating on high-
risk surgical patients without suitable intensive care backup,
and (3) restricting care delivery to preserve resources for a
potential increase in the number of patients requiring sup-
port for COVID-19–related illnesses.

Trainees reported a significant deviation in their sessional
activity across a variety of clinical activities (summarized in
Table 2), including outpatient clinics (P < .0001),
g redeployed to another specialty, being engaged in COVID-19–specific

and the possibility of requiring an extension to planned training time (a

Late stage (n ¼ 19) Odds ratio (95% CI) P value

11 (57.9%) 1.14 (0.35-3.83) 1.000

5 (26.3%) 0.55 (0.134-1.93) .406

7 (36.8%) 0.71 (0.20-2.32) .596

14 (73.7%) 1.32 (0.38-5.45) .775

ery c October 2020



TABLE 2. Percentage change in sessional activity between the pre-

COVID-19 and COVID-19 era

Activity Percent deviation, mean ± SD

Outpatient clinic �44 � 81

Multidisciplinary team meetings �79 � 51

Inpatient/ward care þ68 � 143

Operating theater �78 � 31

Research and audit þ3 � 94

Structured learning þ51 � 172

Overall �13 � 95

One session is half a day or 4 hours. A negative (�) deviation signifies less time spent

on that activity during the COVID-19 era. SD, Standard deviation.
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multidisciplinary team meetings (P < .0001), inpatient/
ward care (P ¼ .012), operating theaters (P<.0001), and
structured learning sessions (P<.0001). There was no dif-
ference in the time spent on research and clinical audit ac-
tivity (P ¼ .82).
COVID-19 Research
The reported engagement with and contribution to

COVID-19–specific academic work was highly variable,
Changes in Clinical Pra
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with 66% (n ¼ 50) currently having no participation, but
with 76% of these colleagues (n¼ 38/50) expressing an in-
terest in developing this role. Of those who reported being
research- or audit-active in this field, 77% (n ¼ 20/26)
are primarily engaged in national or international collabora-
tive initiatives. There was no difference noted between
early- and late-stage trainees’ engagement with COVID-
19 research (Table 1).
Training and Progression
The majority of trainees report being somewhat

(25%, n ¼ 19) or very (63%, n ¼ 48) concerned about
the impact of the pandemic on their learning and
progression through structured training. There was no
association between trainee seniority and declared concern
(Table 1).
Most (57%, n ¼ 43) feel that their current role offers

little to no relevant learning opportunities and is in fact a
deterrent to their professional development. Only 14%
(n ¼ 11) report a comparable or above-average-value
learning experience. There is also very poor documentation
of learning encounters in the current environment, with only
9% (n¼ 7) of trainees having completed Workplace-Based
Assessments, and 65% (n ¼ 49) reporting that to do so
ctice in the COVID-19 Era

C D E
re and Post COVID-19 Era)

VID-19 COVID-19

atients reviewed in outpatient clinic (P<.001), (B) new patients reviewed in

es performed as primary surgeon (P<.001), and (E) major cases performed
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would neither be achievable nor appropriate to attempt in
the current climate.

Trainees generally reported a reduction in clinical en-
counters in the outpatient clinic, for both new and follow-
up clinics, as well as a significantly restricted participation
in surgical procedures as both an assistant and primary sur-
geon (Figures 1 and 2). There appears to be a dispropor-
tionate decline in entrustment in addition to a reduction in
any operative participation, with trainee-reported numbers
indicating they would perform 26 � 28% of total depart-
mental cases as primary surgeon routinely but only
13 � 26% in the COVID-19 era.

There was no difference between early- and late-stage
trainees in the degree to which an individual trainee’s clinic
TABLE 3. Disruption of professional leave and events due to the

COVID-19 pandemic

External professional commitment n (%)

Study leave for personal study 41 (54)

Professional examination(s) 21 (28)

Clinical/academic interview(s) 6 (8)

Academic conference(s) 54 (71)

Clinical immersion/fellowship visit(s) 11 (15)

At least one professional event cancelled 68 (89)
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consultations (60� 61% vs 69� 72% decrease, P¼ .616)
and operative case numbers as primary surgeon (91 � 21%
vs 81 � 33% decrease, P ¼ .2972) were diminished.

Numerous trainees have had their attendance to a variety
of professional development events disrupted by the
COVID-19 pandemic (outlined in Table 3). There is a
thirst for continuing educational opportunities, with 93%
(n¼ 65) of trainees stating they would engagewith a regular
online program, and with an overwhelming request for a
topic focus on cardiothoracic surgical curriculum items
(97%, n ¼ 64) as opposed to COVID-19–related topics
(49%, n ¼ 32).

A significant proportion of trainees (32%, n ¼ 24) feel
that the current interruption to their training already merits
an extension to their planned training time, with the abso-
lute majority (71%, n ¼ 54) expressing a preference for
this, should the current disruption last beyond 3 months.
There was no difference in expressed preference between
junior and senior trainees (P ¼ .96).

Similarly, 71% (n ¼ 54) of respondents are concerned
that there is currently insufficient communication and
clarity from the training bodies and training leadership,
with regards to the impact of the current pandemic on
training plans, or that the proposals that have been shared
may not be sufficiently specific or deliverable.
ery c October 2020



TABLE 4. Trainee recommendations on practice and training amidst the COVID-19 pandemic

Commonly expressed trainee perspectives

Day-to-day practice

Wider access to testing of surgical patients and clinical staff would serve to reassure all parties and restore effective care.

A pragmatic view should be taken to facilitate, support, and promote COVID-19–related research participation and collaboration.

Training progression

Trainee progression should be considered on an individual basis, with flexibility andmutual agreement on duration and purpose of any extension period.

Competency and not clinical training time in the specialty—as evaluated by trainers in discussion with individual trainees—should underpin panel

decisions on progression.

Specific and attainable adaptations to training need to be agreed, mapped and communicated by national training bodies.

Support

Online learning interventions should be made available, focusing on (1) clinical topics relevant to cardiac and thoracic surgery and (2) the conduct and

delivery of research.

COVID-19, Coronavirus 2019.
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Valuable insight has also been derived from trainees’
comments when questioned about their ideas, concerns,
and expectations relevant to their training and clinical prac-
tice in the COVID-19 era and beyond. These are themati-
cally summarized and presented in Table 4.

DISCUSSION
The impact of the COVID-19 pandemic on patient out-

comes has been widely documented, albeit still poorly
quantified.12 A significant direct and indirect morbidity
and mortality burden is expected to continue for many
months.

Health care professionals subsume the risks associated
with their profession in daily practice, seeking to act in their
patients’ best interests. In times of epidemic or pandemic,
this risk is amplified, and clinicians suffer a greater preva-
lence of infection and complications than the baseline pop-
ulation.13 The high incidence of health care workers
requiring time off work for COVID-19 illness or quarantine
is detrimental to both individuals and the institutions at
which they work. Social distancing and isolation measures
aimed at curtailing transmission have also forced hospitals
and departments to take measures to ensure an adequate
reserve capacity.

Although risk is inherent in clinical practice, and should
not prejudice the care delivered, it is essential to empower
staff by providing adequate levels of personal protection.14

It is disappointing to note that a majority of our trainees
report not having consistent or reliable access to appropriate
PPE, and that access to testing for patients and staff remains
heavily restricted. Clinicians, including trainees, will
continue to be exposed to patients infected with severe
acute respiratory syndrome coronavirus 2 for many months
to come, across a variety of clinical settings. Health care de-
livery should be facilitated with the supply of appropriate
equipment. Where necessary, thoughtful repurposing of
materials initially designed for alternate use may be
The Journal of Thoracic and Ca
appropriate, insofar as efficacy and clinician safety are
not compromised.15

Our work also highlights variations in clinician
education with regards to safe and appropriate use of
PPE. This is an issue that needs to be actively addressed
acutely and in an ongoing manner, as the recommendations
and equipment available to health care staff continue to
evolve.
Concerns about clinicians’ mental well-being are to be

expected in the context of a global pandemic, particularly
in the context of burdensome challenges in decision mak-
ing, requiring a deviation from established norms.16 It is
positive to note that these have been acknowledged
by trainees in our survey; however, this mandates a
constructive, considered, and proportionate response to
support these colleagues in managing their anxieties
and ailments.
Various health care institutions have attempted to miti-

gate concerns of exposure and burnout in different ways,
often adopting bloc working patterns that allow distancing
from the biological and emotional burdens of clinical prac-
tice in times of a pandemic.
Opportunities for surgical training, particularly in the-

ater, have declined in recent years and have been com-
pounded by a restriction on working hours.17,18 Evidence
of further diminished training opportunities during the cur-
rent pandemic is already emerging.19 with efforts being
made in an attempt to identify compensatory interventions
to maintain a level of structured learning.6,20 Our data
corroborate these findings, which appear to impact
trainees similarly across training levels. It is concerning,
albeit unsurprising, to note that entrustment is decreasing
alongside time spent in theater by trainees. Although
consultant-delivered care is expected in the initial-phase
uncertainties of a pandemic, a new norm must quickly
be established wherein training is maximally delivered.
Every clinical encounter must be approached and
rdiovascular Surgery c Volume 160, Number 4 985
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embraced as an invaluable learning opportunity in a time
of diminished caseload.

Innumerable initiatives have been established in an
attempt to mitigate the reduced clinical training opportu-
nities. Measures such as establishing remote supervision
with trainers, conferences and lectures being moved to
virtual platforms,21 continuing support for a variety
of forward-looking COVID- and non–COVID-related
research initiatives and grant applications, and postponing
exit examinations are welcome initiatives, and each play a
role in maintaining a culture of continuing education
through the pandemic and thereafter.22 It is important to
recognize that this pandemic has facilitated the
emergence of clinical leaders, also from among the trainee
body. It has also exposed the potential for efficiently
effecting changes in systems previously apparently set in
stone.

The sometimes-intangible learning from these unique
exposures and contributions must be consolidated by
means of individual reflective practices. It would also be
timely for educational bodies to consolidate and
disseminate emerging best practices in training, so as to
allow programs to identify strengths and weaknesses in
their adaptations to date and to benefit from the learning
experiences of global colleagues.

The Statutory Education Bodies, the Postgraduate Deans,
the Joint Committee on Surgical Training, many Specialty
Advisory Committees, including that for Cardiothoracic
Surgery, and the SCTS have remained in regular communi-
cation with trainees and trainers alike, focusing on issues
related to well-being, sustainable delivery of training, and
concerns for progression. The key recommendations have
included (1) the postponement of examinations and courses,
with allowances for extension of training for those
impacted, (2) introducing flexibility in terms of the evi-
dence that may be considered by review panels, (3) intro-
ducing novel progression outcomes that recognize the
limitations of surgical training during a pandemic, thus
avoiding undue detriment to candidates,23 and (4) opting
for a delay in launching curriculum changes previously in-
tended for August 2020. During this period of travel restric-
tion, the SCTS has extended the time period for use of
fellowship funding, and has streamlined its educational
portfolio across Web-based and hybrid simulation
platforms.

The Specialty Advisory Committee for Cardiothoracic
Surgery has reiterated to trainees its commitment to facili-
tating and ensuring the quality of training. Discussions are
actively ongoing to devise specific, actionable recommen-
dations for establishing a new educational normal that em-
braces the opportunity and renewed impetus presented by
these challenging times.

This work highlights several important perspectives of
trainees at a time of dynamic external pressures, with
986 The Journal of Thoracic and Cardiovascular Surg
implications for individuals and organizations at a na-
tional level and beyond. This semiqualitative study
enabled us to provide a “national snapshot” of the early
impact of the COVID-19 pandemic on cardiothoracic
trainees in the United Kingdom. The Internet-based sur-
vey design allowed for comprehensive reach of relevant
stakeholders, and detailed information gathering (despite
tackling complex and sensitive issues), in a non-
threatening, time-efficient, and cost-effective manner.
This is attested by the high response rate, despite the
challenging times at which it was delivered. The authors
acknowledge the limitations of this work, in that (1) it
likely does not fully encompass all aspects of relevance
to this multifaceted, unpredictable, and constantly
evolving situation; (2) that the data synthesis may be
subject to researcher bias; and (3) that the output may
omit additional core themes that could emerge over
time and with further research. We additionally
acknowledge (4) that the survey methodology is
susceptible to response bias, despite the option of
anonymity.
CONCLUSIONS
The COVID-19 pandemic poses significant personal

and professional challenges to trainees. Nonetheless,
this crisis is a teachable moment, one for stakeholders
to step up and demonstrate an unyielding focus on core
medical values, professionalism, quality, and safety of
care. Surgical trainees remain determined to maintain
their professional development alongside care delivery
to diverse patient groups as determined by clinical
need. Educational and professional bodies should
embrace the opportunity to critically appraise and chal-
lenge establish practices while seeking to dynamically
support education and well-being, and to emerge from
the pandemic era with unique insight for establishing a
new “normal.”
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