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Abstract
Purpose We aimed to understand the challenges facing children’s surgical care providers globally and realistic interventions 
to mitigate the catastrophic impact of COVID-19 on children’s surgery.
Methods Two online Action Planning Forums (APFs) were organized by the Global Initiative for Children’s Surgery (GICS) 
with a geographically diverse panel representing four children’s surgical, anesthesia, and nursing subspecialties. Qualitative 
analysis was performed to identify codes, themes, and subthemes.
Results The most frequently reported challenges were delayed access to care for children; fear among the public and patients; 
unavailability of appropriate personal protective equipment (PPE); diversion of resources toward COVID-19 care; and inter-
ruption in student and trainee hands-on education. To address these challenges, panelists recommended human resource and 
funding support to minimize backlog; setting up international, multi-center studies for systematic data collection specifically 
for children; providing online educational opportunities for trainees and students in the form of large and small group discus-
sions; developing best practice guidelines; and, most importantly, adapting solutions to local needs.
Conclusion Identification of key challenges and interventions to mitigate the impact of the COVID-19 pandemic on global 
children’s surgery via an objective, targeted needs assessment serves as an essential first step. Key interventions in these 
areas are underway.
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Introduction

The Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) that led to the global COVID-19 pandemic 
began as early as December 2019 in Wuhan, China and 
rapidly spread throughout the world, affecting 10.5 mil-
lion people and causing 500,000 deaths by 2 July 2020 [1]. 
According to currently available data, a small proportion 
of COVID-19 cases have been seen in children [2] and 

adolescents with milder forms of the disease [3–6]. Other 
children have been affected by a more severe condition 
called Multisystem Inflammatory Syndrome in Children 
(MIS-C) [7, 8], with reports of a Kawasaki-like manifesta-
tion [9, 10]. While the direct impact of the pandemic in the 
younger age group seems to be reassuringly small, it is the 
indirect consequences of compromised care that are of the 
greatest concern; reports documenting the significant impact 
on routine immunization, delays in childhood cancer treat-
ment, and deferred surgical care indicate the extent of the 
problem [11].

As the pandemic continues to drastically alter health 
systems and associated prioritization and allocation of 
resources globally, children’s surgery may be overlooked 
or temporarily forgotten if prompt action is not taken [12]. 
Mazingi and colleagues identified the possible implications 
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of the pandemic on children’s surgery in Africa. They made 
recommendations spanning across seven domains, includ-
ing surgical rationing and provision, healthcare worker 
welfare, child protection, and training [13]. They also reit-
erated that children have unique needs and may be dispro-
portionately affected during stressful times [13]. In addition, 
a study published in May 2020 in The Lancet by Roberton 
and colleagues estimated that disruption in essential child 
health interventions could result in more than 6,000 deaths 
per day over the next 6 months in low- and middle-income 
countries (LMICs) [11]. In this context, the Global Initia-
tive for Children’s Surgery (GICS)[14] anticipated a cata-
strophic effect on children’s surgical care delivery caused 
by the diversion of resources to COVID-19-driven public 
health and clinical priorities, particularly in LMICs with 
already limited resources. GICS galvanized its existing net-
work in LMICs and High-income Countries (HICs). Treat-
ment guidelines and resources were published on the GICS 
website as the COVID-19 pandemic was evolving, allow-
ing updated information to reach children’s surgical care 
providers in a timely manner. This included a wide range 
of relevant topics, including the epidemiology, diagnosis, 
and treatment of COVID-19 in children, particularly in the 
surgical patient; impact on surgical care and infrastructure 
requirements; anesthesia and critical care challenges; and 
safety precautions for healthcare providers during the pan-
demic. Most importantly, all these guidelines were adapted 
to LMIC needs, maximizing their utility for a broad range 
of resource-limited settings.

GICS leveraged its worldwide network to understand bet-
ter the challenges faced in different countries by organizing 
two online Action Planning Forums (APFs). In addition to 
recognition of situation-specific problems, these forums 
attempted to identify potential interventions or resources 
that could be rapidly implemented or funded to mitigate the 
impact of COVID-19 on children’s surgical care. Attended 
by a large number of participants from across the globe, 
the APFs provided a unique opportunity to share experi-
ences and expertise with relevant stakeholders. This paper 
summarizes the discussions of the AFPs, highlighting the 
challenges faced by children’s surgical care providers and 
the impact of the pandemic on children’s surgery, as well as 
the proposed actions to effectively address these challenges.

Methods

Panelists for the GICS APFs were chosen across a spectrum 
of pediatric subspecialties (general surgery, orthopedic sur-
gery, nursing, and anesthesia) representing diverse regions 
(East Asia, Southeast Asia, South Asia, the Middle East, 
Sub-Saharan Africa, and South America). After an informal 
discussion, questions were emailed to the panelists, and pan-
elists consented to video and audio recording of the sessions. 
Pre-registration at no cost was required for all participants, 
and a Zoom platform sponsored by Lifebox was employed 
[15]. Recognizing a sense of “webinar fatigue”, the sessions 
were dubbed “Action Planning Forums” to emphasize their 
participative and result-oriented mandate and the opportu-
nity to connect providers, policy makers, and donors. The 
focus was on practical interventions that could be imple-
mented to assist colleagues, particularly in LMICs, allowing 
GICS and potential donors to get a hands-on understanding 
of where to invest their resources. The APFs were moderated 
by the current and incoming GICS Chairs.

The first APF was held on June 4, 2020, and panelists 
answered five questions (Table 1) about the impact, chal-
lenges, and strategies in relation to the pandemic, as well 
as the response required by GICS. Prepared slides were 
projected during their presentations. This 90-min session 
identified gaps in knowledge and on-ground challenges. 
Information gleaned from the first session helped structure 
the second session that was held on July 2, 2020, which 
focused attention on specific actions that GICS and oth-
ers could take to address the identified gaps. The question 
for all panelists of the second session included: How can 
GICS help LMIC colleagues, specifically with educational 
resources, guidelines, backlog of patients, and research? 
Panelists also answered participant questions posted on the 
chat box during the session. Both APFs were held from 1400 
to 1530 Greenwich Meridian Time to facilitate participation 
from multiple time zones.

Notes and transcriptions from the proceedings were 
uploaded to the qualitative data analysis software MAX-
QDA 2018. Codes, categories, themes, and subthemes were 
identified using an inductive coding approach. To mini-
mize any potential bias, the moderators and panelists were 
not involved in the first round of coding. Several authors 
met regularly to discuss and review codes, and coding was 

Table 1  List of questions asked 
at the first Action Planning 
Forum

What is the current and projected impact of the pandemic in various regions of the world?
What are local strategies and challenges?
What can the Global Initiative for Children’s Surgery and others do to help with disruptions to essential 

surgical services for children unable to access care?
What are the best roles for telemedicine for education and outreach?
What is needed to help protect health care workers?
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continued until thematic saturation was reached. Identi-
fied themes were categorized according to the framework 
domains defined in the Optimal Resources for Children’s 
Surgical Care (OReCS) document [16]. Final results were 
reviewed by all of the panelists and moderators.

This study received institutional review board (IRB) 
exemption from the Interactive Research and Development 
(IRD) IRB at the Indus Hospital, Karachi, Pakistan (IRB 
number: IRD_IRB_2020_12_005).

Results

The two APFs had 11 and 8 panelists, respectively (3 pan-
elists were infected with COVID-19 after the first APF and 
were unable to attend the second APF). There were 364 
participants from 47 countries at the first forum (Fig. 1) 
with an additional 174 YouTube views; the second forum 
had 157 participants from 34 countries with 7 additional 
YouTube viewings. The APFs saw a strong participation 
from LMICs (APF 1: n = 287, 78.8% and APF 2: n = 107, 
68.2%). The challenges, impact, and the proposed actions 
brought forth by the panelists align with multiple framework 
domains identified within the OReCS: human resources and 
training; infrastructure; service delivery; equipment and sup-
plies; quality improvement; advocacy and awareness; and 

governance and financing. The APFs also saw participation 
from leading charity and philanthropic organizations, who 
used the forum to help fuel their advocacy messages by hear-
ing directly from frontline providers.

Challenges and impact

When panelists shared their thoughts on the challenges fac-
ing them in the COVID-19 era, several common themes 
emerged. The most frequently reported challenges (Table 2) 
included cancelation of elective surgery; delayed access to 
care; fear among patients and the general public; unavailabil-
ity of resources, especially personal protective equipment 
(PPE), leading to safety concerns among healthcare work-
ers; diversion of resources away from children’s surgery and 
toward COVID-19 care; and interruption in hands-on clini-
cal training for fellows, residents, and students. Additional 
challenges and panelists’ observations on the impact of the 
pandemic are listed in Tables 3 and 4.  

Proposed actions

During the second APF, when asked about the role of GICS 
in helping with educational resources, guidelines, back-
log, and research, panelists proposed several key actions to 

Fig. 1  Number of participants 
from HICs and LMICs at the 
GICS In-person conference 
2020 and the Online Action 
Planning Forums

GICS: Global Ini�a�ve for Children’s Surgery

APF: Ac�on Planning Forum
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mitigate the impact of the pandemic on children’s surgery 
(Table 5).

 I. Educational resources
   Panelists described the need for three categories 

of up-to-date and readily accessible educational 
resources, including those for: senior surgeons, 
anesthesiologists and nurses; trainees and students; 
and the general public. Many of the panelists also 
noted the importance of utilizing online media and 
platforms for ongoing education and clinical train-
ing during the pandemic; however, there were mixed 
opinions about the utility of large versus small group 
sessions. In addition, panelists emphasized that 
engagement of local providers would require that the 
educational resources be translated and adapted to 
local context and needs.

 II. Guidelines
   All panelists unanimously agreed on the need 

for guidelines, checklists, and standard operating 
procedures (SOPs) for a wide variety of domains in 
children’s surgery, which have been categorized into 
four main themes: safety of procedures, periopera-
tive care, and healthcare professionals; adaptability 
to local needs; prioritization of essential, emergency, 
and elective surgical procedures; and accessibility of 
guidelines.

 III. Backlog
   Panelists expressed their concern about the denial 

of routine and urgent surgical care among children in 
their respective regions and made recommendations 
on possible ways to minimize the accumulating back-
log. Bolstering the entire surgical workforce and pro-
viding support at all human resource levels—includ-
ing anesthesia, technicians, and nurses—was cited 
as crucial for effectively dealing with the backlog 

of surgical cases. On the other hand, some panelists 
viewed increasing the surgical workforce as a major 
challenge and believed that alternative measures 
must be employed, including working extra hours 
and canceling leaves. Furthermore, a combination of 
funding, accurate data of patient volumes involved, 
telemedicine, engagement of local providers, and 
proper documentation of the backlog and unmet sur-
gical need was considered important for effectively 
tackling the backlog.

 IV. Research
   When asked about the potential role that GICS 

could play in supporting research efforts during the 
pandemic, many panelists recommended developing 
funded, multinational studies dedicated to children’s 
surgery as well as systematic data collection on sur-
gical outcomes among COVID-19-positive children. 
Additional research studies were proposed to explore 
the profile of pediatric surgical cases; safety of surgi-
cal procedures; financial impact of the pandemic; and 
impact of delayed surgical management secondary to 
the pandemic.

Discussion

Online engagement

To the best of our knowledge, this series of APFs was the 
first of its kind during the pandemic to engage providers 
from diverse regions and exchange expertise specifically 
within the field of children’s surgery. Through these APFs, 
we were able to identify local needs and solutions dedicated 
to children’s surgery in a time of crisis. The participation 

Table 2  Most frequently reported challenges at the Action Planning Forums

Most frequently reported challenges OReCS framework domain

1 Cancelation of elective surgery Service delivery
2 Delayed access to care Service delivery

Human resources and training
Infrastructure
Types of healthcare facilities

3 Stigma and fear among patients and the general public Advocacy and awareness
4 Unavailability of resources (personal protective equipment [PPE])  

leading to safety concerns among healthcare workers
Human Resources and training
Equipment and supplies

5 Diversion of resources toward COVID-19 care and Intensive Care Units (ICUs) Service delivery
Infrastructure
Equipment and supplies

6 Interruption in hands-on training Human resources and training
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Table 3  The greatest challenges reported by panelists at the Action Planning Forums

OReCS framework domains Panelists’ thoughts/comments

Human resources and training
Grief and trauma due to loss of colleagues and  

family members
In the Philippines, there were high numbers of COVID-19 cases, and 

tragedy struck close to home when Past-President of the Philippines 
Society of Pediatric Surgery and Chair of Pediatric Surgery at the 
Philippine Children’s Medical Hospital, Dr Leondro Resurrection, 
died of COVID-19 complications early in the pandemic

Shortage of skilled professionals Because many health care workers became infected with COVID-19, 
there were shortages of skilled nurses and physicians, and these car-
egivers were afraid; many nurses died from COVID-19 infection

Stressed health care workers (HCWs) There was a lack of psychological support for HCWs, who were often 
isolated from their families, denied life insurance, and in need of 
emotional support

Interruption in hands-on training Because fewer operations were being performed and clinic numbers 
were limited, the training of residents and fellows has been affected

Infrastructure
Diversion of resources (human, skills, infrastructure, supplies, finan-

cial) toward COVID-19 and critical care patients
Most resources in the country (are) directed toward ICU care and 

COVID-19 units
Decrease in available beds and facilities dedicated to children’s 

surgery
Because many of the central hospitals in the larger cities were con-

verted to COVID-19 referral hospitals, the number of pediatric beds 
decreased drastically

Unknown parent/caregiver COVID-19 status Even when a pediatric patient tested negative, the COVID-19 status of 
his or her parents was not known, resulting in a constant risk to pro-
viders as these attendants changed throughout the hospitalization

Service delivery
Population level
a. Delayed access to appropriate surgical facilities There was little attention to children’s surgery, with difficulties stem-

ming from an inability to travel, closure of private hospitals, and 
patient rejection by some facilities

b. Management of suspected COVID-19 patients Many hospitals were dedicated to treating COVID-19 patients, but 
because it took 24–36 h for test results, it was unclear where to place 
the patients

Provider level
a. Cancelation of elective surgery In January the hospital cut elective surgery by 50%, and only the pri-

mary surgeon and one assistant were present for each operation
After the first case of COVID-19, the national collegium and socie-

ties stopped elective surgery, allowing only emergent cases to be 
performed

b. Lack of standard operating procedures (SOPs)/guidelines There was a lack of consensus on which operations should be postponed 
and how long they should be delayed

Equipment and supplies
Lack of adequate PPE and COVID-19 testing There was insufficient PPE and unequal distribution, particularly at the 

2nd level facilities
Improvisation to make PPE From the beginning, there was a lack of proper PPE; HCWs had to wear 

raincoats and other makeshift protection
Quality improvement
Delayed presentation In terms of pediatric orthopedic surgery, many patients were presenting 

late, with congenital anomalies presenting up to 2 months after birth, 
even from the same state

Increased length of hospital stay Length of stay for appendectomies increased because they presented 
late in their course, as did incarcerated hernias and torsed testes

Advocacy and awareness
Population level
a. Stigma and fear among patients and public There was a lack of clarity with regard to both public information and 

standard operating procedures, leading to confusion and stigma, with 
patients unwilling to give an accurate exposure history
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at the APFs surpassed that at the most recent in-person 
GICS Biennial Conference, held in January 2020 in Johan-
nesburg, South Africa, where 225 delegates from 44 coun-
tries attended the 2-day proceedings (Fig. 1) [17]. Of note, 
some APF participants had never attended a GICS meeting 
before and were from countries not previously represented 
within our organization. Interestingly, the majority of par-
ticipants at both the in-person conference (74.7%) and the 
online APFs (APF 1: 78.8% and APF 2: 68.2%) were from 
LMICs. This is a reaffirmation of the mandate of GICS, and 
a testament of the ability of the APFs to reach a wide range 
of children’s surgical care providers. A number of leading 
charitable organizations and philanthropists, including rep-
resentatives from KidsOR, also attended these sessions. 
This was an important opportunity for these organizations 
to learn about the challenges and needs of the global chil-
dren’s surgery community directly from frontline providers 
in order for them to focus their resources and efforts in the 
right direction.

The strong participation noted at the online APFs, par-
ticularly from LMICs, can be attributed to multiple fac-
tors. First, even though GICS has always placed inclusion 
and equity at the core of its values and has provided travel 
funding for participants at each of its four global meetings 
(including for 150 of 225 participants at its most recent 
meeting), costs to attend in-person conferences are often 
exorbitant. The APFs offered an opportunity for engage-
ment without travel costs. Second, because we recognized 
a sense of “webinar fatigue,” we actively moved away from 
a didactic or lecture format, emphasizing that we sought 
practical solutions adapted to local needs based on our pan-
elists’ firsthand experiences. Third, most of our panelists 
were from LMICs and were at the forefront of tackling the 

pandemic in one way or another, which allowed attendees 
from low-resource settings to learn from the experiences and 
strategies shared by them. Finally, similar to findings from 
Patel et al.’s study [18], participants from our study may 
prefer the online format over in-person meetings, because 
it allows greater flexibility in terms of time and finances as 
participants also have the option to view recordings later at 
their convenience. This is especially true for participation 
from our LMIC colleagues. An online platform, conference, 
or session completely removes any financial or geographi-
cal barriers, promoting greater diversity and more equitable 
participation and contribution. Based on the response to the 
APFs and the widespread adoption of online forums during 
the travel restrictions imposed by the pandemic, it might be 
possible to increase participation in future GICS meetings 
by implementing virtual aspects to our biennial conference. 
While many GICS members find the in-person meetings 
important for hands-on training, fellowship, and networking, 
a hybrid approach might be considered to decrease expenses 
even as participation is maximized. Despite the benefits of 
online access, however, it is important to note that there was 
a significant drop in participation between the first and sec-
ond forum, which can be attributed to a number of factors, 
including enhanced clinical and research responsibilities due 
to the COVID-19 pandemic. In addition, after attending the 
first forum, some people may have felt that the online forums 
had limited value, that there were better alternate resources 
available, or that they could just watch the recordings on 
YouTube later. Our mitigation strategy focused on sending 
emails to GICS members with a link to the APF recordings, 
as well as a summary of the APFs.

Multiple organizations and groups have utilized online 
webinars for the dissemination of knowledge, medical 

Table 3  (continued)

OReCS framework domains Panelists’ thoughts/comments

b. Physical distancing and mask usage It was difficult to enforce 6-foot distancing or the wearing of masks, and 
it was difficult to educate the patients and their families

Provider level
a. Panic among health care providers In Bangladesh, there was panic among the population and health care 

workers as they witnessed the deaths in Europe and North America, 
knowing that the resources were so much less in their country

HCWs feared infecting their family members
b. Dearth of prior data on the novel  

SARS-CoV-2
The primary challenge in Hong Kong was that very little was known 

about the virus at the beginning, when they were implementing poli-
cies

Governance and financing
Imposition of lockdown Rather than the virus itself, it was the lockdown that created the prob-

lems they saw, as patients were unable to travel for routine care
Rushed return to normal activity It was because of the secondary effects of poverty that the government 

decided to lift the lockdown on 31 May; the argument was that if 
people could not eat or feed their families, they would die from that 
rather than COVID-19
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education and training, and discussions of challenges and 
best practice guidelines during the current pandemic 
[18–21]. There is mounting evidence on ways that groups 
have mobilized quickly to form plans and act in the COVID-
19 era. Specifically, Tangcharoensathien and colleagues 
described the use of a 2-day global online consultation, 
organized by the WHO Information Network for Epidem-
ics (EPI-WIN), to crowdsource ideas and effective strate-
gies for tackling the COVID-19 infodemic and the spread 
of misinformation [22]. Similar to our study, the afore-
mentioned study also included qualitative analysis of the 
ideas submitted to the online platform. In contrast to our 
study, this infodemic study engaged the public and incorpo-
rated their responses and feedback into shortlisting the top 
ideas. Furthermore, in a study by Salvador-Carulla et al., 
a rapid synthesis and translation process (RSTP) has been 
applied to a series of Pandemic-Mental Health International 
Network (Pan-MHIN) webinars to highlight experts’ real-
world experiences of effectively dealing with the pandemic 

[23]. The RSTP is designed to allow for the rapid transfer 
of research-based and expert knowledge into action [24]. 
In a separate study, Attipoe-Dorcoo and colleagues shared 
their experience of hosting a webinar with over 300 mobile 
health providers to highlight challenges and best practices 
in coping with the COVID-19 pandemic and made recom-
mendations on enhancing the application of mobile health 
programs [25]. Of note, in contrast to our study methodol-
ogy, the authors employed an online survey in addition to a 
webinar to allow for a more targeted needs assessment of the 
mobile health programs. The GICS Nurses’ Working Group 
similarly held a webinar to describe the specific challenges 
facing children’s surgical nurses during the pandemic and 
to identify strategies for improving the quality of surgical 
nursing care.

Table 4  The current and projected impact of the COVID-19 pandemic on global children’s surgery

OReCS framework domains Panelists’ thoughts/comments 

Human resources and training
Education for trainees and students While online training has gone up with the use of Zoom and other platforms, 

“hands on” training has dramatically decreased. Only the surgeons perform-
ing the operation are allowed into the operating rooms (ORs), affecting both 
residents and undergraduates

Loss of healthcare providers In the large population hotspots, health care workers were lost to COVID-19
Infrastructure
Transition to telemedicine and remote clinics Telemedicine allowed guidance of local doctors to care for some patients, and 

families were guided on how to adjust lengthening devices
Service delivery
Delayed/absent children’s surgical care No clinics have taken place since the lockdown began 2 months ago, with no 

plans yet to reopen, particularly in Lagos, where 50% of COVID-19 cases 
have occurred

Most challenges were related to the inability of patients to come to the clinic 
for follow up or for their elective operations, with only 5% of last year’s 
numbers presenting as new patients to the clinic

Advanced disease presentation and higher rate of complications There is an expectation that many patients will present late or with complica-
tions from care rendered by less experienced doctors

Backlog of surgeries There was limited OR time, for emergent and urgent cases only, leading to a 
huge backlog of patients

Earlier access to tumor surgery for children on a waiting list One benefit of the lockdown was that some children with tumors who were 
awaiting surgery were able to have their operations because there was sud-
denly space in the operating theaters for them

Quality improvement
Renewed emphasis on safety On a positive note, there has been a renewed emphasis on “safety first, safety 

second, and safety third,” with everyone looking out for their colleagues’ 
well-being

Governance and financing
Loss of employment due to the lockdown/Economic impact Another critical issue has been the loss of livelihood of daily workers due to 

the lockdown. Prior to COVID-19, Bangladesh had a poverty rate of 20.5%; 
because of the economic disruption the poverty rate more than doubled to 
43%
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Table 5  Actions proposed by our panelists to effectively mitigate the impact of COVID-19 on children’s surgery in the context of the Global Ini-
tiative for Children’s Surgery (GICS) Optimal Resources for Children’s Surgery (OReCS) document

Action item (OReCS framework domain) Panel’s comments

Educational resources (human resources and training)
i. For all providers & trainees “First of all, about education, it is very important to have material not only for 

senior surgeons but also for junior surgeons, general surgery residents, fellows, 
and pediatricians. We had this experience yesterday. We did a webinar about the 
basic pediatric surgery for pediatricians, and we had more than 400 participants 
who thought this experience was very good."

ii. For general public “There is a dire need to provide public education via radio/TV shows to inform the 
public about the safety of visiting hospitals given all SOPs are followed.”

iii. Online Media “Once elective surgeries resume, GICS can always assist with the training of 
pediatric surgeons as well as the exchange of knowledge and skills through online 
media.”

iv. Large versus small groups “I think both large webinars and smaller focus groups are very helpful in their own 
ways. We recently conducted a webinar on hypospadias, which was attended by 
500 people. This allowed a greater reach and answering a lot of questions from 
the chat option.”

“In Pakistan, there seems to be a preference for interactive sessions and small 
group discussions over webinars among surgeons and trainees. These small group 
sessions encourage easier communication of the day-to-day challenges faced dur-
ing the pandemic.”

v. Adapted to local needs and resources “I also think that translation of fundamental material would be very important. 
Sometimes you think that everybody knows English, but I have some friends, 
colleagues, fellows who do not know how to speak English.”

Guidelines
(Quality improvement)
Safety
i. Procedures “One of the key topics requiring attention right now is the safety of conduct-

ing minimally invasive procedures, including laparoscopy and thoracoscopy in 
children.”

ii. Perioperative care “GICS could help with the development of standard safety protocols for pre-op, 
intra and post-op surgical care in children. This is especially important in Indone-
sia, where the number of pediatric surgeons is very low.”

“We can have appropriate guidelines on appropriate PPE for different COVID-19 
status, so what do you use for negative patients? What do you use for a suspected 
patient who has to go to the OR without a test? And, what do you use for the 
positive patient?”

iii. Healthcare Professionals “GICS could design and propose guidelines for patient preparation prior to surgery, 
role and importance of RT-PCR and other tests, prioritization of surgical cases 
and minimizing backlog, appropriate set up of operating rooms and anesthesia 
units, and safety of HCWs and other staff in the OR and Post-Anesthesia Care 
Unit (PACU).”

Adaptability
i. Local needs “About the guidelines, I think it’s also important to have guidelines for institutions 

that don’t have a lot of resources. I think that’s not fair to have guidelines from 
only high-income countries. We also need something that is safe for low resource 
settings.”

ii. Low- and Middle-income country (LMIC) representa-
tion

“Because each country and region have their own guidelines for PPE, testing, 
quarantine, and treatment, not all of these resources will be available in LMIC 
settings. However, people can see them and choose which ones apply. There must 
also be sufficient LMIC representation to know what is available and practical.”

Prioritization
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Challenges, impact, and proposed actions

The panelists were queried about the greatest challenges 
facing them during the pandemic. The cancelation of elec-
tive surgery, delayed access to care for patients, fear among 
the public and patients, unavailability of appropriate PPE, 
diversion of resources toward COVID-19 care, and interrup-
tion of student and trainee education were most frequently 
cited. In addition, panelists highlighted that delayed surgery 
among children, especially for congenital anomalies, could 

translate into more advanced disease presentation and higher 
complication rates. These concerns are in line with previ-
ously published studies which demonstrate that congenital 
anomalies are responsible for 25.3–38.8 million disability-
adjusted life-years (DALYs) worldwide [26, 27], and of 
the estimated 21.6 million DALYs caused by cleft lip and 
palate, congenital heart disease, and neural tube defects in 
LMICs, 12.4 million DALYs are potentially avertable by 
surgical care [28]. Furthermore, a recent study by Rober-
ton and colleagues estimates that disruptions in essential 

Table 5  (continued)

Action item (OReCS framework domain) Panel’s comments

i. Essential and emergency surgery “There is also a need for guidelines on what procedures are considered essential 
and which are not from all subspecialties.”

“In Africa, we are getting to the place of community spread as some countries are 
trying to open up, some are still having restriction measures involved, so how do 
people conduct themselves during this time when they have to do emergency sur-
gery with the fact that there is community spread, where you are having patients 
coming in and you may not know their status, but you have to go to the operating 
room immediately.”

ii. Elective surgery “GICS could help with guidelines on the best practice of elective surgeries (e.g., 
hernia, circumcision, and specifically laparoscopic surgery), precautions for 
surgery of COVID-19 and non-COVID-19 patients.”

Accessibility “Another way that GICS could help would be to ensure that all relevant resources 
and recommendations are available in one place on the website. For example, it 
took me a very long time to find out that D-dimer tests for hypercoagulability can 
actually indicate the need for early anti-coagulation in symptomatic patients.”

Backlog (human resources & training; service delivery)
i. Strengthening the surgical workforce capacity “Once we open and people are working, GICS can help with putting together 

surgical teams, who can travel from region to region offering surgery at surgical 
camps. This is especially in areas where we have very few providers and children 
have a very high burden of surgical diseases.”

ii. Engaging local providers and telemedicine “It will also be important to involve local providers, even if they are general sur-
geons or pediatricians, to actually elicit findings when you are doing telemedi-
cine. I find this very useful and I actually liaise with them all the time.”

Research (Quality improvement)
i. Profile of pediatric surgical cases “Research should be done on the profile of pediatric surgical cases done during the 

pandemic in both high-income countries (HICs) and LMICs.”
ii. Outcomes “In addition to gathering evidence to guide clinical practice, we also need to start 

looking at the community-based assessment of unmet need and the impact of 
COVID-19 on surgical outcomes.”

“Research efforts should focus on long-term effects (including mental health and 
inflammatory conditions) of the pandemic on children.”

iii. Safety of surgical procedures “Research is needed on the safety of procedures and which alternatives can be used 
e.g., laparoscopy versus laparotomy, in order to keep meeting the demand of 
pediatric surgery.”

iv. Financial burden “Additionally, financial stress can also be assessed by interviewing families, and I 
think this will be important when we approach donors to convey what financial 
stresses patients are suffering from.”

v. Delayed surgical management “It would also be helpful to review patient records for the last 6–12 months to 
assess how many patients are missing essential visits that might affect them 
adversely.”

“The information we can begin gathering now includes adverse outcomes, delay 
in starting essential treatments, such as casting clubfoot, delay in developmental 
dysplasia of the hip surgery, delay in removal or application of 8 plate.”
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child health interventions due to the pandemic could result 
in 253,500–1,157,000 additional child deaths in LMICs over 
the next 6 months [11].

Recognizing that surgical problems often demand face-
to-face interactions for diagnosis and treatment, our pan-
elists described that the risk of viral transmission has shifted 
many patient-physician clinic interactions to telemedicine, 
although there are limitations in poorer locales [29]. In this 
context, Song and colleagues described the efficient and 
successful use of telemedicine in the Shandong province of 
China for patients, community residents, and medical staff 
for prevention and treatment guidance, training, and consul-
tations [30]. Recently published work from children’s surgi-
cal providers highlights their struggles in trying to maintain 
continuity of care despite lockdown, shortage of PPE, psy-
chosocial distress experienced by patients and families, and 
overwhelmed hospital infrastructure [31]; this echoes the 
experiences shared by the APF panelists. In particular, in 
their study from Pakistan, Qazi et al. highlight their experi-
ences of devising a priority list of pediatric surgical cases 
into three categories of elective, semi-elective, and emer-
gency surgery, when elective surgery had to be canceled 
[31]. 26 Similarly, Leva and colleagues describe the drastic 
modifications that have been made to their pediatric surgical 
services due to the COVID-19 pandemic [32]. Specifically, 
the number of pediatric beds decreased from 28 to 12, 9 out 
of 15 pediatric nurses were moved to other areas within the 
hospital, increased rates of complicated acute appendicitis 
were observed, and only 4 children requiring emergency 
surgery that could not be delayed had been treated by April 
2020 [32].

Panelists noted the interruptions in hands-on clinical 
training for nursing and medical students, residents, and 
fellows. Similar reports have been described by other edu-
cators and clinicians from all over the world [31, 33–35]. 
Multiple platforms, including online webinars and training, 
surgical simulation sessions, and telemedicine apps have 
been used by institutions globally [31, 36, 37]. It is impor-
tant to note, however, that many institutions and providers 
in low-resource settings may not have access to paid ver-
sions of online software or surgical simulation techniques. 
Therefore, as mentioned by some of our panelists, locally 
applicable solutions must be employed. In addition, sharing 
of information about free and easily accessible resources is 
helpful. McKechnie et al. have provided a comprehensive 
list of computer- and phone-based resources for surgical 
education, many of which are freely available [36]. Moreo-
ver, our panelists emphasized the need to conduct research 
on children’s surgery in the COVID-19 era. COVIDSurg 
is an international, multi-center prospective cohort study 
which aims to assess outcomes among COVID-19-positive 
patients undergoing surgery [38, 39]. COVIDSurg includes 
patients from all age groups, and therefore does not have a 

specific focus on the pediatric age group, which has inher-
ently different dynamics. Multiple international organiza-
tions have partnered to assess the impact of the pandemic 
on pediatric cancer services and their outcomes as part of an 
international multi-center study called COVIDPaedsCancer 
[40]. This study focuses specifically on childhood cancer 
including surgical management of cancers. In light of the 
dire need to ensure systematic data collection for surgical 
outcomes among COVID-19-positive children as well as the 
current and projected impact of the pandemic on children’s 
surgery, conducting an international, multi-center study may 
be beneficial.

For the past few months, GICS has been working actively 
to implement many of the proposed actions from the APFs. 
For guidelines, the GICS leadership realized that this task 
was heavily dependent on resources and adding another set 
of guidelines to the existing pool of a substantial number of 
guidelines and recommendations would not be as fruitful 
as focusing efforts on education, research, and minimizing 
backlog. With regards to minimizing backlog, reports on the 
resumption of elective surgery are emerging from different 
parts of the world. Specifically, Tafoya and Tumber share 
their experience of reopening for pediatric surgery cases in 
mid-April 2020 by assessing local COVID-19-infected case 
prevalence, using reusable powered air‐purifying respirators 
(PAPRs) for the majority of cases, shifting to an urgency-
based schedule, and developing a COVID‐19 Perioperative 
Testing Decision Tree [41]. Okonkwo et al. showed that after 
resuming elective surgery in May 2020, children and young 
people undergoing elective surgery had outcomes similar 
to pre-COVID era, given that appropriate household self‐
isolation, testing, and screening were done. [42] The GICS 
Education committee is working on designing education 
modules, cases, virtual grand rounds, and small group ses-
sions to address the disruption in clinical training. GICS 
has also initiated a global survey to assess the impact of the 
pandemic on children’s surgical care.

Role of the Optimal Resources for Children’s Surgical 
Care (OReCS) document

The OReCS, a comprehensive document developed by mul-
tiple subspecialty providers in GICS, is published and avail-
able on the GICS website [16, 43]. OReCS provides an in-
depth description of the resources and infrastructure required 
to ensure the provision of safe surgical and anesthesia care 
for children at all facility levels in the healthcare system. It 
does so by highlighting four key types of resources: human 
resources, skills, infrastructure, and equipment/supplies. 
OReCS has been divided into nine framework domains, 
namely: types of healthcare facilities, human resources and 
training, tasks and responsibilities, infrastructure, service 
delivery, equipment and supplies, quality improvement, 
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advocacy and awareness, and governance and financing. By 
deconstructing children’s surgical care into readily compre-
hensible components, the OReCS framework provides an 
easily applicable guide during routine practice as well as 
during times of crisis. The strength and applicability of the 
OReCS document has been highlighted during our analy-
sis, allowing challenges, impact, and proposed actions to be 
defined in this context.

Strengths and limitations

Our study is novel and important, because it is the first to 
do a targeted assessment of the collateral damage to the 
global children’s surgical community as well as obtain a 
consensus on the interventions best suited to mitigate the 
impact of the pandemic on children’s surgery. Furthermore, 
we have employed an objective and transparent method of 
analyzing and presenting findings from our action planning 
forums. Research groups can replicate this methodology in 
the future.

There are several limitations to consider in this study. 
First, we were not able to address all questions which were 
asked by participants in the chat box. Second, following the 
APFs, the GICS leadership and membership identified ways 
in which to provide support to the panelists and other provid-
ers tackling the pandemic; however, the proposed actions 
are still in the planning phases, so it is too soon to assess the 
mitigating impact of the APFs. Third, some of the proposed 
actions or interventions, including provision of PPE or fund-
ing for testing kits, are beyond the funding capabilities of 
GICS. Nonetheless, it is important to identify these critical 
shortages to inform donors and policy makers.

Conclusion

The COVID-19 pandemic has far-reaching consequences 
for surgical systems globally, with children’s surgery at risk 
of being disproportionately affected. Diversion of resources 
away from children’s surgery threatens to exacerbate fur-
ther the existing unmet surgical need among neonates, chil-
dren, and adolescents. Interruption in clinical training and 
research activities also have the potential to hinder progress 
in the field of children’s surgery. Even though it is premature 
to suggest how effective the APFs will be in mitigating the 
impact of the pandemic on children’s surgery, identifica-
tion of key challenges and locally adaptable interventions 
is an important first step. Currently, the GICS leadership 
and membership are working with their partner organiza-
tions to plan and implement many of the proposed actions, 
and a regular review of the effectiveness of these APFs and 
proposed interventions has been planned.
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