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BACKGROUND: In the face of unprecedented challenges because of coronavirus disease 2019, interdisciplinary pediatric oncology 

teams have developed strategies to continue providing high- quality cancer care. This study explored factors contributing to health 

care resilience as perceived by childhood cancer providers in all resource level settings. METHODS: This qualitative study consisted of 

19 focus groups conducted in 16 countries in 8 languages. Seven factors have been previously defined as important for resilient health 

care including: 1) in situ practical experience, 2) system design, 3) exposure to diverse views on the patient’s situation, 4) protocols and 

checklists, 5) teamwork, 6) workarounds, and 7) trade- offs. Rapid turn- around analysis focused on these factors. RESULTS: All factors of 

health care resilience were relevant to groups representing all resource settings. Focus group participants emphasized the importance 

of teamwork and a flexible and coordinated approach to care. Participants described collaboration within and among institutions, as 

well as partnerships with governmental, private, and nonprofit organizations. Hierarchies were advantageous to decision- making and 

information dissemination. Clinicians were inspired by their patients and explained creative trade- offs and workarounds used to maintain 

high- quality care. CONCLUSIONS: Factors previously described as contributing to resilient health care manifested differently in each 

institution but were described in all resource settings. These insights can guide pediatric oncology teams worldwide as they provide 

cancer care during the next phases of the pandemic. Understanding these elements of resilience will also help providers respond to 

inevitable future stressors on health care systems. Cancer 2022;128:797-807. © 2021 American Cancer Society. 
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INTRODUCTION
Health care systems have been overwhelmed by the coronavirus disease 2019 (COVID- 19) pandemic. In addition to 
millions of deaths directly from the severe acute respiratory syndrome coronavirus 2 virus, overburdened health systems 
contribute to increased morbidity and mortality.1 Patients with chronic disease, including cancer, are particularly vul-
nerable.2 The COVID- 19 pandemic has caused delays accessing cancer care including prompt diagnosis and referrals to 
tertiary centers, as well as interruptions in ongoing treatment and surveillance.3,4 For children with cancer, these effects 
are greatest in low-  and middle- income countries (LMICs)5,6 where >90% of children with cancer live7 and where health 
care systems were already strained.8

As the pandemic has progressed, qualitative studies have focused on the experiences9 and individual resilience strate-
gies10 of health care providers.11,12 Increased use of telehealth13 and posttraumatic growth14 emerged as positive outcomes 
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with the potential to outlive the pandemic. However, 
much of the current literature focuses on high- income 
countries and has examined pandemic resilience exclu-
sively in single- center studies.

Resilient health care focuses on patient safety15 and 
emphasizes factors that enable teams, units, and organi-
zations, rather than individuals, to effectively adapt to 
challenges. Seven factors have been defined as essential 
to resilient health care:16 (1) in situ practical experience, 
in which health care professionals use their knowledge 
and experience within a system to build resilient behav-
iors, (2) system design, which considers system factors 
that contribute to safety and efficiency, (3) exposure to 
diverse views and perspectives on the patient’s situation, 
which allows providers to understand the patient’s per-
spective and decreases the likelihood of bias, (4) protocols 
and checklists, to help standardize action in unpredict-
able situations, (5) teamwork, consisting of effective team 
meetings, communication, leadership, and teamworking 
structure, (6) workarounds, which enable staff to adapt 
to challenges, and (7) trade- offs, positive solutions devel-
oped by clinical staff to resolve stress. This study evalu-
ated how these factors were applied by pediatric oncology 
teams and institutions in countries of varying resource- 
levels to navigate the ongoing COVID- 19 pandemic.

MATERIALS AND METHODS
The institutional review board (IRB) at St. Jude 
Children’s Research Hospital (SJCRH) reviewed and ap-
proved the study with SJCRH serving as the coordinating 
center. Additional approval was obtained as required by 
local IRBs. Methods are reported using the Consolidated 
Criteria for Reporting Qualitative Research Guidelines.17

Study Design
Seven factors previously identified as important to resil-
ient health care16 were used to frame the study and design 
focus group questions, which were then transformed into 
domains used for data analysis (Fig. 1).

Participants and Setting
This was the second component of a cross- sectional ex-
ploratory sequential mixed- methods study designed to in-
vestigate the impact of the COVID- 19 pandemic on the 
care of children with cancer. Participants for the qualita-
tive sample were purposefully selected18 from participants 
in a cross- sectional survey19 to include institutions repre-
senting all income groups as defined by the World Bank20 
and all world regions as defined by the World Health 
Organization.21 Survey results were used to sample insti-
tutions caring for a large number of pediatric oncology 

Figure 1. Resilient health care framework. Seven factors adopted from the literature on resilient framework (left) were used to guide 
questions used to facilitate focus groups (middle). Eight domains (right) correlating with these factors were derived from the focus 
group questions and used to guide rapid analysis.

Factors Focus group questions Domains
In-situ practical experience

Experienced health care professionals use their 
knowledge and experience within a system to build 

resilient behaviors

System design
Adopted from resilience engineering to consider system 

factors that contribute to safety and efficiency 

Exposure to diverse views and perspectives on 
the patient’s situation

Allows providers to understand the patient’s situation and 
decrease the likelihood of bias

Protocols and checklists
Help standardize action in variable situations 

Teamwork
Effective team meetings, communication, leadership and 

teamworking structure 

Work arounds
Enable staff to cope with challenges 

Trade-offs
Positive solutions developed by the clinical staff to resolve 

stress

Has your hospital instituted any new protocols or 
checklists to help implement new policies related to 

COVID-19?

Are there new hospital or unit/ward policies?
How has your team been hearing about policy 

changes?  

Overall, what do you think about your hospital’s 
response to the COVID-19 pandemic?

How has COVID-19 affected or changed the way you 
work with families/patients?

How has COVID-19 affected or changed the way you 
work together as an interdisciplinary team? 

How has your team collaborated with other centers, 
either locally, regionally, or around the world? 

Suppose that you were in charge and could make 
once change to help your team during this time, what 

would you do? 

Of all the changes that have been made, are there any 
that you think will persist after this pandemic is over? 

Has anything changed for the better?

Overall response

Communication of policy changes

Impact on patients and families

Interdisciplinary 
teams

External 
collaborations

Protocolized care and hospital 
policies

Creative solutions

Positive/persistent changes
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patients and that experienced substantial impact from the 
COVID- 19 pandemic. Ultimately, 16 different institu-
tions in 16 countries were selected (Fig. 2).

At each institution, a principal investigator (PI) 
identified focus group participants including multidis-
ciplinary frontline providers and stakeholders who were 
directly involved in pandemic institutional response in-
cluding administrators, parent representatives, and di-
rectors of nonprofit foundations supporting childhood 
cancer (Supporting material 1). At 3 institutions (United 
States, Philippines, and Spain), based on local PI prefer-
ence, 2 focus groups were held, separating hospital ad-
ministrators from bedside providers. Each focus group 
was conducted in the official language of the participating 
country.

Data Collection
A semi- structured focus group guide (Supporting material 
2) was created based on the 7 factors for resilient health 
care and iteratively revised after piloting. This guide was 
developed in English, translated into 7 other languages, 
and back- translated or reviewed by bilingual members of 
the research team.22 All focus groups were conducted vir-
tually using an online video- conferencing platform. Each 
focus group was moderated by 2 bilingual facilitators. 
Audio recordings of virtual focus groups were profession-
ally transcribed and translated into English. Translated 
transcripts were de- identified, reviewed, and compared 
to audio recordings by bilingual members of the research 
team to ensure clarity and accuracy of translation.

Data Analysis
This qualitative study leveraged rapid turnaround anal-
ysis23 to provide timely results during an ongoing pan-
demic. Rapid turnaround analysis yield results consistent 
with traditional qualitative analysis24 and is considered 
an efficient approach for conducting qualitative research 
during the evolving COVID- 19 pandemic.25 Analysis 
was structured by a previously published health care re-
silience framework,16 with domains defined based on 
revision of the original framework and influenced by 
transcript review. Through this process, “teamwork” was 
split into 2 domains: “interdisciplinary teams,” exploring 
relationships and interactions between providers in the 
institution, and “external collaborations,” exploring co-
operative work between institutions or hospitals and the 
private or public sector. The other 6 factors were mapped 
directly to domains through questions from the focus 
group guide (Fig. 1). Domains were applied consistently 
across transcripts. Four researchers (D.E.G., E.S., A.A., 

and D.C.M.) analyzed transcripts using a summary tem-
plate based on the 8 domains (Supporting material 3). 
Results from this analysis were compiled into matrices to 
review as study findings.26

RESULTS
Nineteen focus groups were conducted at 16 institutions, 
including publicly and privately funded hospitals serving 
diverse populations, with some designated as COVID- 19 
referral centers (Supporting material 4). All 7 factors of 
resilient health care were relevant to all teams during the 
COVID- 19 pandemic response, regardless of the country 
income level. Representative excerpts illustrating each do-
main are included in Tables 1, 2, and 3.

In Situ Practical Experience
Focus group participants included experienced multidis-
ciplinary professionals with deep institutional knowledge. 
As a factor of resilient health care, “in situ practical experi-
ence” refers to the ability of providers to use their knowl-
edge and experience to build resilient behaviors within a 
system. This was apparent as participants described their 
institution’s overall response to the pandemic, reflecting 
on the importance of flexibility, triage, preparation, and a 
coordinated effort with identified team leaders (Table 1). 
Specifically, participants noted how teams benefited from 
continuous adaptation and many described their institu-
tion’s response improving over time. Groups of providers 
learned from in situ practical experience during the pan-
demic and adjusted to emphasize successful strategies or 
pivot when things went poorly. In some hospitals, such as 
in the Philippines, providers described how their institu-
tion was recognized as leading the response by providing 
national pandemic guidance. In other institutions, preex-
isting system deficiencies were exposed by further stress 
during the pandemic. In the United States and Indonesia, 
providers expressed concern about a lack of transpar-
ency in decision- making. In other institutions, such as in 
Spain, providers worried that children with cancer were 
not prioritized during their institution or country’s pan-
demic response.

System Design
National and institutional responses to the pandemic 
were described by health care providers as “top down.” 
At some institutions, such as in Belarus, providers de-
scribed how COVID- 19 policies were developed by 
ministries of health and communicated to hospital 
administrators, who determined center- specific im-
plementation strategies. In other centers, policies were 
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TABLE 1. Focus Group Excerpts Regarding 4 Domains: In Situ Practical Experience, System Design, 
Exposure to Diverse Views on Patient Experience, and Protocols and Checklists

Factor Excerpts

In situ practical experience “Under the leadership of our director they made the most amazing plan of how we were going to handle the pandemic. So, I 
think we had many challenges on the way and that plan had to be revised, but I think it was a brilliant plan.” (South Africa)

“As the head of a department I have reflected on whether there were any deficiencies in the early days, from the end of 
January to March. It is far from a perfect job, with flaws on work force allocation to the patient administration…there cannot 
be a one- size- fits all approach.” (China)

“I think we responded pretty operationally effectively, since we started preparing for it before, the strain was registered in the 
system database, before the first case of Coronavirus. When we found out that the virus had entered our country, we were 
already ready for it.” (Belarus)

“I think St. Jude did a really good job and I was very pleased to see that as things evolved, St. Jude changed with those. So, 
you know, it was the land of the unknown and I think that they responded very well.” (United States)

“I think…many of the hospitals - -  actually tried to emulate the practices in Philippine General Hospital, even our infographics 
got disseminated to the other hospitals and…even our decisions such as which PPE we choose to recommend for our staff, 
people are really paying attention.” (Philippines)

System design “In the beginning most orders came from the health ministry. Next, the centers made key decisions. Then, the hospitals 
determined, adapted, and implemented the recommendation based on the local statistics. Every department head then 
implemented these recommendations, and the teams followed suit.” (Belarus)

“The hospital administration reported to us and we were communicating it to everyone in charge of their work…. we created 
a WhatsApp group with the head of the department and all staff, hematology and oncology units, each head of hematology, 
oncology, or pediatric unit…any decision or any notification is shared via the WhatsApp group. Then it is officially shared in 
the general departments of the hospitals. Then each department manager shares it to his staff members in his unit.” (Egypt)

“In the oncology department there was always a doctor… in the morning, he would have a small meeting with the staff 
available on site to see the effect of the pandemic from the data published by the Ministry of Public Health; and then we 
would talk about the statistics of Saint Damien Hospital, because we also have a bulletin at the hospital on COVID made by 
[Infection Control leads] that we publish every week, and we would talk about it, we would discuss for 10 minutes and then 
the message we were getting across; so the nurse educator and the nurse would meet with the parents, the patients, to 
sensitize them, to educate them.” (Haiti)

“Just now, we discussed how the information is conveyed. We share accurate scientific knowledge and guidelines from official 
channels or We Media through WeChat groups.” (China)

Exposure to diverse views 
on the patient’s situation

“We decreased our outpatient visitors…we postponed their visits and called them…we made a WhatsApp group on which 
patients used to get their CBC done at a nearby laboratory…Similarly our blood bank had a mobile blood bank services and 
they used to visit different places in the city and used to collect the blood at their doorstep….

In terms of our psychosocial services what we did was we started tele- counseling for the patients…we were able to contact 
them on- call and talk to them and their families…one of our services is that we have a school for our oncology patients…
what we started was a distance learning program.” (Pakistan)

“It seems it’s going to be a long way until they can give this support again, which was a support to caregivers, to propose 
activities to children, to offer this fresh air, this connection with the healthiest part of the child…all that totally stopped. I think 
this part, the most playful one that is very particular to pediatric patients, in this case oncology, and all the help to caregivers 
who have a baby, an older boy but they cannot leave anyone in charge as they did before… this entire part has been seri-
ously affected.” (Spain)

“Before COVID- 19, these waiting homes used to be full because cancer patients who live far away from the hospital would 
stay there. Since COVID- 19, however, residents living around the waiting homes became hesitant to have patients in those 
homes. Everything about the hospital, especially Sardjito Hospital, became a source of fear.” (Indonesia)

“We had these wards full to the capacity in that when we talk of distancing, we had no distance in between, since they’re 
more than crowded…Though these days it is improving but still we are still crowded because most of the time hostels are 
full. We try to work with them, we work with them. When there’s space, we find space for those who can go to hostel.” 
(Uganda)

Protocols and checklists “We’ve had charts put around the wards on the use of personal protective equipment by staff. There has been training specifi-
cally…and there is a plan and duty rosters at various service provision points for swapping of the outpatients as well as 
inpatient [staff].” (Zambia)

“We had changed our way of working, not everyone comes at the same time, we do shifts where the doctors work four 
consecutive days after going into quarantine for 10 days. We also made changes with groups and the way people work, we 
made arrangements for isolation, we only used masks, caps, and we made signs all over the hospital…these are protective 
measures we must have: checking the temperature before entering the hospital and before leaving each department.” (Haiti)

“I worked for two weeks in the COVID isolation; I was following this protocol. It facilitates the work, it’s like a flowchart to 
make things clear.” (Egypt)

“But now, we already have the flowcharts, more protection equipment, we feel more secure, even though there are still several 
things to improve.” (Peru)

“I have to say every single thing is an algorithm. So, there’s nothing it’s left chance. We realized that if you have algorithms in 
place then it’s much easier to import policies and it also makes more sense, it also makes it easier for people to follow the 
algorithms.” (Philippines)

“There have been a lot of modifications and a lot of algorithms, management pathways and things were like formatted. The 
good thing was our team was constantly meeting, discussing, improvising, learning, and trying to incorporate the day- to- day 
basis research which was guiding us which way to go.” (Pakistan)

Abbreviations: CBC, complete blood count; COVID, coronavirus disease; COVID- 19, coronavirus disease 2019; PPE, personal protective equipment.
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developed by hospital administrators or multidisci-
plinary COVID- 19 task forces. Hospital administra-
tors communicated new policies to department heads, 
who subsequently passed the information on to their 
teams. Providers received many forms of communica-
tion including written policies, emails, and electronic 
messages through applications such as WhatsApp and 
WeChat. In Haiti, required training sessions were devel-
oped around new policy initiatives, and in China, pro-
viders had to pass examinations related to COVID- 19. 
Bedside providers, including nurses and residents, were 
most often responsible for talking with patients and 
families, including announcement of policy changes, 
often through calls or text messages before scheduled 
appointments. Institutions used public notice boards 
that included posters and flyers with pictographs to 
communicate to families with limited literacy. In some 
locations, volunteer networks (China) or patient navi-
gators (Philippines) helped providers connect with 
families.

Two different types of communication were de-
scribed by focus group participants: formal notices 
and less formal information sharing. In both cases, the 
method of communication was seen as less important 
than the process behind policy development. Participants 
discussed the importance of shared decision- making and 
a desire to be included as stakeholders, emphasizing the 
need for transparency and flexibility. Frequent communi-
cation was viewed positively, “I really appreciate it, espe-
cially in the early days [the CEO] sending out emails all 
the time and kind of keeping us updated” (United States). 
Inconsistencies and discrepancies between governmental 
and institutional policies were distressing to providers and 
difficult to relate to families (Table 1).

Exposure to Diverse Views on the Patient’s  
Situation
The experience of patients and families was at the center 
of focus group discussions (Table 1). Providers at all insti-
tutions discussed drastic changes to patient care because 

TABLE 2. Focus Group Excerpts: Teamwork

Domain Excerpts

Interdisciplinary 
teams

“I think the interdisciplinary work has been improving …I think the main characters in the decision making for [COVID] patients, espe-
cially in the infectious disease department, pulmonology, and ICU…all of that was improved in order to optimize the resources and 
the patient care… they were always open to debate or discuss about certain cases, especially oncology patients.” (Mexico)

“I think that in a context like this obviously the interaction with all the specialties has increased… In our service, for example, we have 
much more interaction with the infectious diseases service, we hold more meetings with surgery, I think this is something that this 
pandemic implies.” (Spain)

“We were all pretty nervous at first and so we texted each other constantly. It was like we had this group chat going on 24 hours a day 
for probably the first couple of weeks because we were all like really nervous. And we shared every bit of information and discussed 
every article that came out and we were kind of all over it.” (United States)

“I think I will have to say that for pediatric oncology I think we are working better because all the multidisciplinary team meetings are in 
via Zoom, so the attendance has improved like 100%.” (Philippines)

“One thing that the pandemic has brought us and that I like very much is that we now do a multidisciplinary work. We all get together 
and we share our opinions debating how we can do things. We’re now united, we have reached unity… We’ve learned to be united to 
achieve a common goal. Not everything in the pandemic is bad, we’ve achieved unity.” (Peru)

“It makes a huge difference when you look right, and you look left and everyone has got their sleeves rolled up and are doing the work 
and I think that makes a huge difference and that’s a testament to everyone that we work with. There was no one that shied away 
from work or used this as an excuse to do less work or to stay at home or to not come to work or – yeah I thought everyone from that 
point of view, it was- -  yeah it’s been great.” (South Africa)

“The support and encouragement of each other, because when a person gets tired and they have no more enthusiasm, it’s easy to give 
up and say, “I can’t do this anymore.” But when you see a colleague, who try in some sense to share the work, and help each other, 
then you get extra strength. Well, we of course try to encourage each other, in the sense of oversight of each other, and gave advice 
to each other, helped each other, because we all have families and other people we come in contact with, so we try to give advice 
to each other, when we are exhausted, or when there is something in the throat, then we talk and seek advice with each other about 
what to do, and that’s how we support each other.” (Belarus)

External 
collaborations

“Thankfully we all [oncologists and NGOs] coordinated together…to get the children into the hospital and make sure they all…are 
being taken care of and the treatment is being provided.” (India)

“We had a collaboration group of several oncologists…some came to us to share the experience, not only here in Brazil but we re-
ceived several emails from people outside of Brazil asking how to treat, since we had many cases of oncology (patients) with positive 
(COVID tests).” (Brazil)

“We have relied heavily on other centers that are credited to do the SARS- CoV- 2 testing… But also, the reverse is that we have been 
supporting the COVID treatment unit with laboratory testing for the critical laboratory diagnostics.” (Uganda)

“Patients that are COVID positive who we could not accommodate were sent to [another institution]. This is because of the under-
standing that we had developed with them. This helped us a lot also. That that we could send patients to institute that we knew 
would take care of them.” (Pakistan)

Abbreviations: COVID, coronavirus disease; ICU, intensive care unit; NGO, nongovernmental organization; SARS- CoV- 2, severe acute respiratory syndrome 
 coronavirus 2 virus.
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of the pandemic. Some described care as less “holistic,” 
stripped of ancillary services including psychosocial sup-
port, child life, and hospital- based schooling. Cancer care 
was delayed for patients with COVID- 19 and because of 

medications shortages, and some patients were unable to 
attend appointments because of transportation restric-
tions or financial limitations. Additional restrictions 
at the hospitals also changed care. Providers described 

TABLE 3. Focus Group Excerpts: Workarounds and Trade- Offs

Workarounds

Creative Solution Excerpts Country

Outdoor rounds “Previously we used to do grand ward rounds at the bedside, so with all the 
oncologist fellows nursing staff and so through this time we haven’t done them 
at the bedside, but we have done them socially distanced either outside or in 
reception area.”

South Africa

Decorating masks “The masks children wore were decorated with toys, shapes and colors. Actually, 
at first, the patient was putting on a mask. He was the only one in family to wear 
a mask… They see everyone wearing masks, which encourage them to wear 
masks. It was bothering for them to wear masks alone. At first, it was challenging. 
Now everyone wears the mask, and it is familiar.”

Egypt

“Internet hospital” “Nowadays, we introduce the e- hospital for consultation of the patient or offering 
some medical services and assistance. In our e- hospital, we give support and 
consulting online. Due to reduced patients, some guidelines are accessible in 
our e- hospital when some doctors work from home. We encourage our doctors 
to give consultation and advice in our e-  hospitals. It can then reduce the risk of 
cross- infection when they come to the hospital and relieve some of their psycho-
logical worries.”

China

Made hand sanitizer in the hospital “Fortunately, at the hospital level, at the pharmacy level we already knew how 
to prepare a hydroalcoholic gel and we just kept on doing it but increasing the 
quantity to prepare, so our consumption tripled and quadrupled.”

Haiti

Laundry and food delivery services for patients “The leadership allowed them to wash their close at the hospital too, to prevent 
exposure of the parents if they had to go out and get it done. At the beginning, 
parents would go downstairs to the laundry service, but we knew the virus moves 
when people move, so it was decided that parents stayed with their children and 
the technical staff would recollect their dirty clothes, and return it clean.”

Peru

Monthly mental health meetings for patients and 
families

“She [patient navigator] has been having a monthly mental health meeting with 
the patients. And through those meetings she has been inviting the patients and 
through different lectures and as well as updates of how the patients are feeling 
during this time of pandemic.”

Philippines

Child life playrooms turned into “worry free zones” 
for staff

“So, earlier the area which was used as a play area for the kids we converted it into 
a worry- free zone where the nursing staff, the housekeeping staff, the doctor, the 
residents could come in throughout the day and spend the time and you know, 
do some art activities. We had like childhood games over there. So, they could 
come and release their stress in that area.”

Pakistan

Scales sent home with patients for weight checks “Another good thing that came out were, you know, patients were coming back 
just for weight changes. I mean, for just to check their weight. And so, scales 
were sent home with families or delivered to housing.”

United States

Danced as a greeting instead of hugging “Personally, what I tried was to replace the hug with a handshake, we say it’s an 
elbow kiss, I did little dances with patients. There was a patient who asked me 
not to be admitted and then I ended up not admitting her and she was danc-
ing, and I went dancing with her. Trying to keep what we have of bonding but in 
another way.”

Brazil

Colored hospital zones “These zones are determined by the probability of COVID- 19 happening. There are 
three zones: green, yellow, and red… And these zones determine the PPE level 
that we use.”

Indonesia

Trade- Offs (Excerpts)
“In some respects, the changes have been positive on the patients…when COVID started we’re seeing fewer patients and we’re spending more time per 

patient.” (Uganda)
“I think it is about healthy living habits, wearing masks even though I do not feel so optimistic about [people wearing masks] as much as about hand 

washing because people feel the benefit of hand washing…. I think this COVID- 19 teaches people that we cannot take illnesses lightly.” (Indonesia)
“The virtual meetings, even after the return of office meetings. And that’s definitely going to make it easier for senior staff. Attending international meetings 

from their place and costing less. And I also think that the educational part. Very improved for senior staff. And that’s one of the things that’s going to go 
on.” (Egypt)

“On the positive side COVID- 19 has taught people to practice hand hygiene like maybe like when you come in the ward the first thing that you think of is 
washing hands.” (Zambia)

“I think that together with the nursing staff we’re more alert to detect symptoms not just only associated with COVID, so that makes us be more alert.” 
(Mexico)

“COVID has probably taught us, you know, how to manage with the fewer resources. It has probably led us to look for new ways to reduce costs.” (India)

Abbreviations: COVID, coronavirus disease; COVID- 19, coronavirus disease 2019.
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stigma associated with being diagnosed with COVID- 19, 
and requirements for testing (Zambia) or masks (Haiti) 
were deterrents to patients seeking care at some centers. 
Safety precautions also changed interactions between 
families and providers; “I couldn’t hug the patients any-
more, I couldn’t hold the children in my lap anymore” 
(Brazil). Visitor restrictions were difficult everywhere but 
particularly for cultures where extended family members 
are typically involved in decision- making: “Often those 
patients [and parents] would be accompanied by the eld-
est to the hospital so that the situation can be explained 
to all of them, and unfortunately that was not possible” 
(South Africa). Nonessential visits were deferred resulting 
in providers seeing patients less frequently. Focus group 
participants understood their patients would prefer to be 
seen at the cancer center and described families feeling 
frightened, panicked, and abandoned. Despite this emo-
tional toll, most providers reported families were compli-
ant, gracious, grateful, and understanding of the changes 
to care delivery. Additional examples of resilience derived 
from providers’ empathizing with the experiences of their 
patients and families are included in Table 1.

Protocols and Checklists
Some institutions used protocols or checklists to imple-
ment policies, whereas others collated centralized guide-
lines but did not use specific operational algorithms 
(Table 1). In at least 1 institution, administrators de-
scribed protocols and implementation aids of which 
bedside providers were unaware. In all centers, provid-
ers emphasized the need to frequently update protocols 
to respond to emerging knowledge around the virus and 
changing institutional practices.

Teamwork
Interdisciplinary teams

Providers in all institutions described how changes be-
cause of the pandemic initially made interdisciplinary col-
laboration more difficult. Teams were physically divided, 
with fewer providers in the hospital. Leaner teams and 
physical distance made teamwork challenging, but pro-
viders adapted (Table 2). Teams met virtually, and many 
providers felt the virtual space made interdisciplinary 
meetings more accessible. Providers developed increased 
respect for disciplines that had been removed from care or 
transitioned to remote work (eg, psychologists, child- life 
specialists, and dieticians). Clinicians expressed a sense of 
comradery and worked together toward a common goal 
while connecting personally over shared trauma, protect-
ing one another’s physical and mental health: “We really 

need to work as a team, we need each other. Alone we 
can’t do it” (Brazil).

External collaborations

Various external collaborations were described (Table 2), 
including hospital collaborations within a country, a 
region, and around the world. Hospitals cooperated to 
ensure necessary medications, testing capabilities, and 
personal protective equipment were available. Providers 
in countries affected later, such as Haiti, learned from 
colleagues who had already experienced the pandemic, 
such as those in China. The care of children with can-
cer, which historically has relied on tertiary treatment 
centers, was modified to be as decentralized as possible. 
Institutions with strong referral pathways leaned on es-
tablished relationships to facilitate laboratory draws and 
administer chemotherapy locally to minimize need for 
travel. In places where referral pathways were not as 
strong, new collaborations were formed, “We did a lot of 
work in terms of networking with other hospitals…most 
of our patients do not actually live within the city…So 
we have to look for other pediatric oncologists who can 
take them in…We did a lot of identifying who these 
oncologists are and…how these patients can go to these 
oncologists” (Philippines). In addition, hospitals worked 
with ministries of health, foundations, nongovernmen-
tal organizations, and academic institutions to coordi-
nate pediatric cancer care throughout the pandemic.

Workarounds
Providers in every focus group described unique and 
creative solutions that helped them cope with challenges 
and eased the impact of the pandemic on patients, fam-
ilies, and health care workers (Table 3). Many of these 
workarounds focused on humanizing the response to 
COVID- 19 and optimizing resources.

Trade- offs
In addition to “workarounds,” participants discussed 
new skills and ideas that might outlast the pandemic, 
including how they learned to manage with fewer re-
sources and maximize what they had: “One of the 
things that we notice is that we have learned to be able 
to do more with less, less human resources and also 
less finances as well” (Uganda). The 2 most commonly 
described positive outcomes were increased awareness 
of infection control and increased technology usage in 
patient care, interdisciplinary team meetings, and edu-
cation: “I would say ‘thank you corona’ because after 
corona and COVID in Pakistan, we realize that people 
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realize the infection control is very important for our 
hospital setting” (Pakistan). Telemedicine, as well as 
local access to labs and chemotherapy, allowed patients 
to make fewer trips to the cancer center and receive care 
closer to home. Some participants also described im-
provements to patient care for patients at the center; 
because of fewer clinic patients, providers spent more 
time with each patient and quickly received laboratory 
results. Several participants also felt that clinician men-
tal health had been prioritized during the pandemic and 
noticed increased awareness regarding the importance 
of work- life balance (Table 3).

DISCUSSION
Interdisciplinary teams included in this study demon-
strated resilience while caring for pediatric oncology pa-
tients in the face of extraordinary challenges presented by 
the COVID- 19 pandemic. Providers in settings of various 
resource levels reflected on the myriad ways they had per-
severed, demonstrating that factors previously identified 
as important to resilient health care16 were both used and 
perceived to be effective in all settings during pandemic re-
sponse. These findings are particularly useful because they 
build on existing literature, predominantly focused on the 
impact of COVID- 192,4 or resilience as it relates to indi-
viduals,27,28 and provide insight into strategies for resilient 
health care leveraged by global pediatric oncology teams.

In this global study, more similarities than differ-
ences were noted. These findings imply that identified 
components of resilient health care are relevant regardless 
of institutional resource- level or location and may be used 
to mitigate the unequal impact of the pandemic on low-  
and middle- income countries.26 In particular, resilient 
health care was fostered by experienced teams who reacted 
to evolving information and worked together within 
larger health care systems. Participants referenced effec-
tive strategies recommended in existing literature includ-
ing hospital reorganization, the creation of COVID- free 
zones, screening programs, and interhospital collabora-
tion27 and described positive adaptations that may outlast 
the pandemic. The creativity portrayed by these providers 
highlights human ingenuity and a consistent drive to find 
light during a dark time.

Several themes interconnected components of re-
silient health care. These included the importance of 
frequent and transparent communication as well as a dy-
namic institutional pandemic response that evolved and 
adapted to new knowledge and changing circumstances. 
System agility29 and coordinated multisystem responses30 
were previously highlighted as COVID- 19 resilience 

strategies in both high-  and low- income countries. The 
importance of communication, however, has been under-
emphasized. Previous work depicted technology as an ef-
ficient and productive method of communication during 
the pandemic;13 however, our study demonstrates that 
the method of communication used by leadership during 
the pandemic was not as important as its content and 
frequency. In particular, participants described the im-
portance of being included as stakeholders and being con-
sistently informed of changing policies. Communication 
contributed to resilient health care by allowing coordi-
nation within and among teams, empowering them to 
respond to frequent changes in care delivery.

As with all qualitative studies, our findings are not 
meant to be explicitly generalizable, but rather to de-
scribe in- depth the perspectives of included participants. 
However, by including multidisciplinary providers from a 
range of settings, we captured varied opinions and found 
many shared experiences that provide valuable insights to 
a diverse audience. It is possible that the heterogenous na-
ture of our focus groups created hesitancy among certain 
participants to speak up (eg, nurses voicing their opinions 
in front of physicians or administrators). To mitigate this 
concern, we engaged a multidisciplinary research team, 
and each site was offered the opportunity to host separate 
focus groups for bedside providers and hospital leader-
ship. Ultimately, our study included nurses as site leads 
for certain institutions, and nurses actively participated in 
all focus groups. Although there are limits to the depth of 
rapid analysis, we felt this methodology was appropriate 
given the urgency to share study results and previous work 
demonstrating consistency between rapid and in- depth 
techniques.24 Multilingual qualitative research is complex 
and risks loss of meaning during the translation process. 
To address this, we engaged a large multilingual team in-
cluding local investigators with bilingual review during 
data collection and analysis. Finally, focus groups were 
conducted during a 2- month period, when providers in 
different countries were experiencing different stages of 
the pandemic. However, sufficient time had passed since 
the beginning of the pandemic to enable meaningful 
data collection, and inclusion of sites in different regions 
allowed for comparative analysis and identification of 
shared experiences.

Much of the existing health systems literature on 
COVID- 19 has focused on impact of the virus, including 
studies specifically dedicated to the impact on children 
with cancer.5,6 This is appropriate for work conducted 
during an ongoing pandemic, and although our study 
was structured around resilient health care, the impact 
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on health care teams was palpable. However, as we move 
into the next phase of this pandemic, one characterized by 
recovery and emergence, it is imperative to emphasize re-
silient health care. The impact of this pandemic has been 
experienced and studied at multiple levels including the 
patient, provider, and health system, and so too should 
resilience. Qualitative research conducted during prior 
pandemics has been useful in illustrating and guiding 
appropriate response strategies.25 Our study focused on 
resilient health care and illustrates strategies for provid-
ing high- quality pediatric cancer care in both high and 
low- resource settings. Although individual resiliency31,32 
is distinct from that of health care systems, they are in-
timately related. Further research is necessary to explore 
the connection between individual coping strategies and 
the overall resilience of health care as it applies to teams 
and institutions. In addition, future studies evaluating the 
effectiveness of specific adaptation and mitigation strate-
gies are warranted. We hope that insights provided by this 
work are useful to teams globally as they continue to pro-
vide high- quality pediatric cancer care, under the current 
threat of COVID- 19 and whatever comes next.
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