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Abstract
The coronovirus disease-2019 pandemic has severely
impacted surgical education and training in Pakistan and
worldwide, causing problems, such as risk of infection,
limited hands-on training, examination delays, and trainee
redeployment to non-surgical specialties. The current
review was planned to describe innovative strategies
adopted by surgical training programmes worldwide in
order to suggest comprehensive recommendations at the
level of the College of Physicians and Surgeons Pakistan
and individual institutions to counter the challenges
presented by the pandemic in Pakistan. The innovative use
of technology, including open-access online educational
portals, virtual educational activities and simulation-based
learning, can help reform education delivery during the
pandemic. Hospitals' implementation of "shift schedules"
for rotations helps continue training while minimising
risks. Moreover, examination boards and residency
programmes must appropriately tailor their eligibility
criteria and assessment processes to the current situation.
Lastly, it is vital to safeguard trainees' mental wellness
during the pandemic and after by ensuring readily
available professional psychological support when
needed.
Keywords: Graduate medical education, Surgical
residency, Surgical residents, Developing countries,
Coronavirus, Distance learning.

Introduction
The coronavirus disease-2019 (COVID-19) pandemic, with
millions of cases and deaths worldwide has challenged
healthcare systems globally. In addition to the volume of
COVID-19 cases stressing limited healthcare resources —
human, financial and infrastructural — healthcare
professionals are at high risk of contracting the disease
and serving as a means of transmission. This has affected
not only healthcare delivery, but has also resulted in
consequences for other sectors of healthcare, including
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education. In particular, postgraduate surgical education
and training has suffered greatly across the world,
Pakistan included.1-3 With hospitals focussed on limiting
exposure and conserving resources, from a surgical
standpoint this means reduced elective procedures,
reduced trainee learning, and trainee redeployment to
non-surgical
services.
Understandably,
these
circumstances have raised concerns regarding the
compromised quality of surgical education and training,
and require interventions at the institutional and national
level to adapt to this "new normal". The current review
article was planned to describe challenges faced by
surgical education programmes worldwide and in
Pakistan, with the aim of suggesting robust strategies
towards the development of a comprehensive action plan
for Pakistan. This will help ensure continued excellence
and high-quality surgical education and training across
the country.
Challenges faced: The pandemic has resulted in a
massive patient inflow to hospitals worldwide, often to
near-full capacity.4,5 As a result, many hospitals face
shortage of resources,6 including personal protective
equipment (PPE),4,7,8 lack of medications required for
operative and postoperative care,4 and reallocation of
supplies, such as hospital beds, ventilators and dialysis
machines, to COVID-19 units.4,5 Additionally, some
hospitals have had to convert their operating rooms (ORs)
to intensive care units (ICUs)9 to cater to the increasing
load of COVID-19 patients. To preserve resources for
COVID-19 patients, hospitals have postponed elective
surgeries when possible, especially for oral, maxillofacial,
plastic and neurosurgery, and catered mostly to
emergent and high-risk cases.4,10-15 This has also been
implemented in hospitals in Pakistan, such as the Aga
Khan University Hospital (AKUH), where both elective and
semi-elective surgeries were initially ceased from March
20 to May 12, 2020.2,3 Due to the insufficiency of
PPE,10,11,16 even the few cases in emergency were
operated by senior staff, rendering trainees unable to
assist in surgical procedures.8 Furthermore, regulations,
such as permitting only necessary staff in the OR11 and
restricting transfer of residents between hospitals,10 have
also limited training opportunities. The National Health
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Services (NHS) in the United Kingdom, for example, has
advised only select hospitals to provide cardiac surgery
services during the pandemic.7 It is thus unsurprising that
a survey found that 86.6% surgical residents felt that the
pandemic had compromised their hands-on exposure.17
In Pakistan, the highest percentage of trainees who felt
this way were from paediatric surgery, urology and
gynaecology.18
In order to ensure optimum care to COVID-19 patients,
some hospitals launched a staffing plan whereby the
majority of surgical residents from diverse subspecialties
were redeployed to COVID-19-related departments,

mainly ICUs or emergency departments (EDs).9,13,14,19-23
General surgery residents were more often recruited by
non-surgical wards to take care of COVID-19 patients
compared to residents from other surgical
subspecialties,23 while cardiothoracic surgery residents
were redeployed mostly to ICUs.14 Trainees therefore
assumed new roles in fields different from their
subspecialty of choice,4 in order to expand the available
workforce to cater to COVID-19 patients.15 At various
Combined Military Hospitals (CMHs) across Pakistan, the
redeployment to COVID-19 patient care was strongly
associated with decreased training and educational
activities for trainees.1 This inability to work in their

Table: Interventions for surgical education and training during the COVID-19 pandemic in Pakistan.
Type of Intervention

Specific measures that can be taken

Effective usage of technology

At CPSP Level:
u Online portals with relevant resources for each surgical specialty may be created and maintained to disseminate
educational content across the country25
u Live, narrated intra-operative videos and educational material available for all8,28
At Institutional Level:
u Conduct surgical education programmes via virtual lectures through online platforms like Zoom, WebEx, Microsoft
Teams etc.8,20
u Case discussions, clinic and telemedicine consultations can be held online6,11
u Recorded lectures can be uploaded and revisited at convenience14,25
u Simulation-based learning via computer- and phone-based simulators5,7,28
Restructuring of surgical training curriculum
At CPSP Level:
u Encourage and aid hospitals in establishing functional shift schedule formats31
At Institutional Level:
u Transition to a shift schedule format whereby residents are divided into small teams and scheduled to rotate
between time off and working different shifts8,15,30
Role of board examinations
At CPSP Level:
u Re-schedule examinations and explore virtual methods of examination5
u Reduce clinical time and operative case number requirements for eligibility5
u Increase the number of testing sites to reduce trainee traveling, and to ensure social distancing and PPE protocols24
At Institutional Level:
u Regular seminars to communicate changes in board certification for residents14
Ensuring mental wellness
At CPSP Level:
u Encourage the institutions to set up dedicated crisis hotline for residents working during the pandemic in order to
ensure their mental wellness30 and offer medical support to residents virtually in case of any health concerns10
u Clarify and regularly update institutions about changes to the board examinations/ certifications and recruitment
procedures11
u Establish protocols related to appropriate use of PPE and patient care to reduce trainees concerns of exposure15,30
At Institutional Level:
u Develop professional psychological support networks to help trainees deal with acute stress and anxiety11,14,19,30
u Encourage working in teams, which allows trainees to discuss challenges and concerns and may provide stress-relief
through non-medical activities9,11,14,15,31
u Employ effective strategies to reduce family transmission such as donning clean clothes before returning home
followed by showering10,30
u Retain a focus on mental health even after the pandemic ends due to PTSD30
Changes in recruitment and selection into residency programs At CPSP Level:
u Rely on self-assessment scores for the time being24
At Institutional Level:
u Conducting virtual interviews to select applicants24
COVID-19: Coronovirus disease-2019; CPSP: College of Physicians and Surgeons Pakistan.
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originally chosen surgical specialty could result in the loss
of trainees' opportunities to enhance their specialtyspecific surgical skills.12,17 For example, since residents in
subspecialties, such as cardiothoracic surgery, get the
most complex cases during their final year, senior
residents are possibly missing out on valuable operative
experience.6 Furthermore, all in-person educational
activities, including labs, case discussions, conferences,
structured learning sessions, multidisciplinary team
meetings, outpatient clinics, wards and on-call duties
have been severely disrupted by the pandemic.10-12,16 In
the long term, this may impact their education and board
qualification requirements,11 and, in turn, their careers.23
Counter Measures (summarized in the Table)
Effective usage of technology: Although the pandemic
led to a reduction in hands-on training, virtual education
has helped to bridge the gap in teaching and learning.9
Through online video-conferencing platforms, such as
Microsoft Teams, WebEx and Zoom, surgical education
programmes are conducting virtual lectures, table
rounds, clinic consultations, telemedicine consultations,
meetings, journal clubs, webinars, teleconferences,
podcasts, etc.5,6,8,10,11,17,19,20,24,25 Such transitions to online
surgical education have also been implemented at the
AKUH and other hospitals in Pakistan with reasonable
success.2,3,18,26 Such online interactions can continue
surgical education, and help keep residents in the loop of
patient-case discussions, clinic consultations and
procedures.6,11,12 Moreover, virtual lectures may be
recorded and watched at trainees' own convenience and
revisited in the future.11,14,25 Virtual sessions also allow for
convenient collaboration between different institutions,
and online portals with relevant resources for each
surgical specialty may be created to disseminate
educational content among different institutions
nationally and internationally.25 The Imperial College
London has created an online video library showing
interactions with patients, helping keep their residents
updated about incoming cases.11 Similarly, the Royal
College of Surgeons in the United Kingdom has provided
open access to their online learning resources.24 Also
available are live, narrated intra-operative videos and
educational material, such as those provided by the
Incision Academy, which is a European online educational
platform, the Journal of Medical insight, which is a peerreviewed surgical video journal, and other platforms, like
Headmirror, Eyetube, Ortho-oracle, The Neurosurgical
Atlas, Teach Me Surgery, Surgery Squad, and WebSurg,
which can help trainees hone their surgical skills.8,11,27,28
In addition, simulation-based learning is proved to be
useful in improving surgical skills and, hence, should be
J Pak Med Assoc (Suppl. 1)
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utilised effectively.5,11,27 Computer-based simulators or
advanced surgical simulators can be used for practising a
variety of surgical procedures, like valve replacements or
cadaveric dissections.7,14 Phone-based simulators, like
Touch Surgery, provide several surgical interventions
covering a wide range of subspecialties.28,29 Likewise,
several virtual interactive tools are also available for
plastic surgery, such as Anatomage Table, which is a
three-dimensional (3D) tool that allows dissection of
cadavers virtually.29
Restructuring of surgical training curriculum:
Confronted with unprecedented challenges, several
hospitals have swiftly reconfigured their surgical
residency programmes in order to maximise benefits for
and minimise risks to the residents,24 ensuring adequate
clinical exposure and learning while limiting exposure to
infected patients.8
One solution that hospitals have followed is transitioning
to a "shift schedule" format, whereby residents are
divided into small teams of varying numbers and levels of
expertise.15,30 They are then scheduled to rotate between
time-off, working different shifts at the hospital in varying
duties8 or even working remotely.31 Small independent
teams working in isolation from each other with no inperson hand-offs help reduce chances of any potential
exposure.8 The University of Washington has
implemented a 3-team approach that rotates weekly
around inpatient, operating, and clinical care.31 The
Vancouver General Hospital has developed a pairing
system of junior and senior residents reporting to a single
staff surgeon, who work in 2-week shifts with 1-week off,
during which they are replaced by another pair.15 The
"shift schedule" has also been implemented at the AKUH
where surgery trainees are split into two teams which
handled in-patient and on-call services on alternate
weeks.2,3,26
Hospitals reported positive results upon adopting a shiftbased schedule for their residents.30,31 The shift-based
schedule reduced exposure via relegating the number of
residents working to a functional minimum and reducing
exposure time for each resident.30 It also compensates for
a symptomatic resident, allowing them to self-quarantine
and return once recovered, all while maintaining patients'
and fellow residents' health.30 In addition, it means that at
any given time, while a portion of residents are working,
there is an ample pool of residents quarantined,10,14
acting as a reserve deployment unit in case of exposure to
other trainees.15
Role of board examinations: Delays in board
examinations and graduation remain major concerns for
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surgical trainees during the pandemic. The American
Board of Surgery has taken measures to alleviate such
concerns, including re-scheduling of examinations,
exploring virtual methods of examination, reducing
clinical time and operative case number requirements for
board eligibility, and extending deadlines for completion
of documentation.5 The American Board of Thoracic
Surgery is also exploring solutions to facilitate board
eligibility for current trainees, which may feature
personalised eligibility criteria keeping in mind differing
institutional operative volumes.6 Similarly, UK, Canada,
Australia and New Zealand postponed board
examinations, with Canada also aiming to increase the
number of testing sites to reduce trainee travelling, all
while ensuring social distancing and PPE protocols.24 In
addition, a survey by Caruana et al.16 found that majority
of residents felt that there was inadequate
communication from training bodies with regard to the
impact of the pandemic on their training. To help address
issues like these, the American Board of Orthopaedic
Surgery conducted a series of weekly seminars to
communicate logistical changes in board certification and
career progression for the residents.14
Mental wellness: Hospital programmes have set up
several measures to support the mental wellbeing of their
surgical trainees, as it is important to equip the trainees
with the knowledge of various psychological responses
during the pandemic and the comfort to seek
psychological help.10,32 Professional psychological
support networks have been developed to help trainees
deal with acute stress and anxiety,11,14,19,30 with some
programmes setting up a dedicated crisis hotline for
residents working during the pandemic.30 CopeNYP,
developed in New York, is one such telemedicine
platform to combat mental stress and to devise effective
management strategies.10 At the AKUH, the surgical
trainees were encouraged to attend multiple mental
wellness sessions in collaboration with the hospital's
Department of Psychiatry.2,3
Hospital programmes have also emphasised on
teamwork, as it serves to maintain a support network
among colleagues, which fosters motivation and
assurance.19 The team-led focus allows personal
interaction between the attendings and the residents to
discuss challenges, concerns regarding graduation or
board certifications, and mental health regularly, as well
as group bonding and stress-relief through non-medical
activities.9,11,14,15,31
Trainees' concerns regarding personal exposure may be
alleviated with the provision of PPEs and the
establishment of protocols related to their appropriate
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usage and patient-care.15,30 Medical support may be
offered via virtual platforms in case of any health
concern.10 Additionally, the risk of COVID-19 transmission
to family has raised heavy concern among the
residents.9,10,14,19,30 Effective strategies to reduce family
transmission involve removing hospital scrubs and
donning clean clothes before returning home, followed
by showering and leaving any contaminated articles
outside.10,30 Alternatively, the trainees may be offered
alternative accommodation on- or off-campus.14,19
Programmes are encouraged to increase trainees'
attention to self-care31,32 and continue to focus on mental
health even after this pandemic ends due to a high
probability of post-traumatic stress disorder (PTSD).30
Changes in recruitment and selection into residency
programmes: The COVID-19 pandemic, with its
limitations on physical interaction, has made the
residency selection process challenging.24 Responses to
this handicap were variable in different countries.24 In the
United States, the 2020 residency selection process had
already been conducted in the traditional manner.9,24
However, in the UK, Canada, Australia and New Zealand,
the pandemic interrupted the residency selection
process.24 While the UK reverted their process to relying
on self-assessment scores, Canada, Australia and New
Zealand employed remote methods, such as virtual
interview, to select the applicants.24

Positives amidst the pandemic
Significant reduction of burnout due to work-fromhome arrangements: Most residency programmes
reported that the COVID-19 pandemic resulted in a
reduced workload for residents due to adoption of a shiftbased work schedule.9,10,17,30 A study from Pakistan, using
the Maslach Burnout Inventory, reported a decrease of
>40% in burnout experienced by surgical residents before
and after the onset of the pandemic.17 This may be
attributed to reduced working hours and operational
procedures, and increased time spent with family and
friends, personal hobbies and exercise.9,17,30
Catch-up on research projects and studies: Although
the impact on surgical research activity has been
variable,4,16 much of the focus has shifted to projects
highlighting the impact of COVID-19,19 with global
research opportunities, such as COVIDSurg and
COVIDSurg-Cancer, available for trainees to participate in.
Residents, especially those in the initial years of training,
have been made to work from home, and reduced duty
hours have allowed them to dedicate more time to
research projects and studies.17,20,22,25 At the AKUH, the
Vol. 71, No. 1 (Suppl. 1), January 2021
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residents were able to spend time completing unfinished
research projects, and the institutional grant committee
also facilitated research by increasing the speed of grant
review by 4 times the usual.26 A survey conducted by
Kapila et al. showed that 65% residents were able to get
involved in research more actively and 81% were able to
enhance their theoretical understanding of their
respective field of surgery.23 Moreover, the changes in
schedules and new roles of residents provided them with
time to approach their mentors and seek guidance
related to career pathways and application procedures.14
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