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ABSTRACT

OBJECTIVES: Our objective was to understand the perspectives of current and recently graduated pediatric residents concerning the impact of
the COVID-19 pandemic, and subsequent curriculum changes, to their education.

INTRODUCTION: Residency programs have experienced unprecedented alterations to education in the form of changing expectations, sche-
dules, and opportunities during the COVID-19 pandemic. Little is known regarding resident perceptions of how these changes impact their edu-
cation and ultimate career preparation.

METHODS: An anonymous and voluntary electronic IRB exempt survey was sent to pediatric residents at a mid-sized residency program in the
mid-Atlantic in August of 2020. This cross-sectional study survey consisted of a series of multiple choice questions with optional short answer
responses.

RESULTS: Twenty-two pediatric residents across all training years completed the survey for a response rate of 36%. The majority of residents,
59.1%, were interested in directly caring for COVID+patients; however, the minority (36%) felt prepared to care for COVID+patients. Most resi-
dents (63%) responded that graduate medical education programs should not have authority to exclude residents from taking care of patients
with certain diagnoses and 95% of respondents indicated that they would prefer an opt out system instead.

CONCLUSION: The majority of resident respondents had a strong interest in caring for COVID+patients and report that they value frequent
updates from program leadership to guide their patient care. Residents also overwhelmingly support an opt out system when caring for future
patients with particular infectious diagnoses rather than a mandated exclusion approach.
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Introduction
The Coronavirus 2019 (COVID-19) pandemic had a profound

impact on healthcare, and our home institution and region were

not immune. While approximately 5% of patients were admit-

ted for COVID in August of 2020 in our state of Pennsylvania,

that number would climb to almost 30% by year’s end.1 Our

particular region in southern/central Pennsylvania shouldered

a COVID case rate of approximately 7880 per 100 000 resi-

dents, one of the lower in the state during this timeframe.2

This includes not only the delivery of care to patients, but the

education of medical students, residents, and fellows.

Pediatric resident education has not been immune to the mod-

ifications caused by the pandemic and while changes were more

pronounced during the height of the pandemic, many remain in

place. There have been various learning environment alterations

such as fewer direct interactions with patients and interdiscip-

linary teams as well as less formal synchronized education ses-

sions.2 Some benefits were retrospectively appreciated. To limit

both personal protective equipment (PPE) usage and exposure

time, patients were evaluated in a smaller, more structured

fashion, lending to increased opportunities for independent

assessment by the learner.2 There was also an increased need

for learners to become effective communicators and foster rela-

tionships from afar through telehealth, intercoms, or two-way

radios, all of which limited direct patient encounters.2

Residents and residency program leadership had to be creative

in promoting synchronous and asynchronous learning.2 The

COVID-19 pandemic fostered these types of successful and

innovative solutions to educational gaps. This study aims to

examine resident views regarding the changes implemented at

a single institution during the COVID-19 pandemic.

While alterations to medical education were universal across

institutions, the protocols put in place to mitigate these changes

varied widely. One commonly used protocol was programs pre-

cluding residents from seeing COVID+ patients or persons

under investigation (PUIs) to protect their safety, such was

the case at our home institution across all Undergradute

Medical Education (UME) and Graduate Medical Education
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(GME) programs. Similarly, some institutions implemented a

platooning system to keep groups of residents home in order

to maintain a healthy workforce.3 Both of these solutions

caused residents to have less patient interaction. While health

and safety were the focus of these decisions, some residents

felt these policies had a negative impact on their education.

Respondents in a pediatric emergency medicine survey across

multiple institutions reported that residents were often

restricted from intubations and codes as well as from treating

persons with known or suspected COVID in order to conserve

PPE and promote trainee safety.4 Another survey study found

that 72% of residents felt trainees are essential personnel and

should not have had alterations made to their patient

contact.4 It is unknown whether residents would have preferred

the option to participate directly in the care of COVID+
patients. Interestingly, in a paper from JAMA in 2023, 4511

physicians between the ages of 45–84 years of age died from

COVID and its complications; younger physicians (which

would include residents) were excluded because of low death

rates (<5 deaths per month).5

Trainee wellness was also greatly impacted by the pandemic

itself and the myriad of changes to resident protocols and edu-

cation. Studies have shown that during the COVID-19 pan-

demic, providers have experienced increased levels of stress,

anxiety, depression, and insomnia.4 A study of pediatric anes-

thesiology fellows found that 14% of their total respondents

(n= 75) reported experiencing newly diagnosed (or worsening

of previously diagnosed) mental health issues that required add-

itional care due to COVID-19. Nearly all respondents (97.3%)

in the same study reported experiencing life stressors due to the

pandemic.6

While many studies have examined different aspects of resi-

dent life and changing education, little has been reported con-

cerning the specific opinions of residents on decisions which

precluded them from direct care of certain patients. Little has

also been published regarding resident opinion of the future

impact of the various changes to their medical education

during COVID19 on their future in fellowship or as attending

physicians. The objective of this study was to identify resident

perspectives on various aspects of the changes implemented to

their education secondary to the COVID-19 pandemic. The

longer term goal is that the results of this study influence

future decision regarding resident participation in future pan-

demics, when they arise.

Methods
This cross-sectional study was conducted in August 2020 as an

electronically distributed survey (Supplment 1) at the Penn

State Health Milton S. Hershey Medical Center in Hershey,

PA. Study was reviewed by the institutional Internal Review

Board and deemed not human subject research and was

exempt from full review. The survey was voluntary and

anonymous and included both multiple choice scale responses

as well as opportunity for further free text response comments.

A REDCap (Research Electronic Data Capture) was used to

create the survey as well as store the data. The survey was dis-

tributed by the Pediatric Residency program director to all

current pediatric residents and 2020 graduates (n= 61). All

pediatric residents were included and given the option to com-

plete the survey; residents were excluded if they failed to

respond to survey requests. Responses were submitted through-

out a 5-week period during which two follow-up emails were

sent. Informed consent was implied by voluntary survey com-

pletion; written consent was not obtained. Data was analyzed

in REDCap as well as using Microsoft Excel (Microsoft

Corporation). Where appropriate responses were reported as

simple percentages and number of respondents.

Statistical Analysis
Results data includes total number of residents completing our

survey as well as the gross percentage of residents responding

for each survey question broken down by PGY year.

Results
A total of 22 pediatric residents completed the survey with a

response rate of 36%. There was a relatively even distribution

between classes in those who completed the survey with

27.3% (n= 6) PGY-1, 22.7% (n= 5) PGY-2, 13.2% (n= 4)

PGY-3, and 31.8% (n= 7) 2020 pediatric resident graduates.

These residents had the unique perspective of initially being

excluded from caring for COVID positive patients at the begin-

ning of the pandemic.

Interest and preparedness

Residents were asked about their interest to care for COVID

positive patients, how prepared they felt to care for these

patients, and factors influencing each. As seen in Figure 1,

the majority of respondents, 59.1%, were interested in caring

for COVID positive patients. Of those interested, the reasons

included 53.8% for making a positive difference in the commu-

nity, 30.8% for supporting patients and their families, and

15.4% were intrigued by the novelty of the disease. Of those

disinterested, it was due to fear for their personal safety and

health. Although most residents were interested in caring for

COVID positive patients, Figure 1 demonstrates that the

majority felt unprepared to care for COVID patients at the

start of the pandemic. 100% (n= 6) of the PGY-1 class respon-

dents felt unprepared and other class years had a mixed response

in their feelings of preparedness. When asked what factors con-

tributed most to their preparedness, 68.2% said communication

and education from their residency office, 22.7% said their own

personal research and self-education about the virus, 4.5% com-

munication and education from the hospital leadership, and the

remaining 4.5% a mixture of all the above. When asked what

could have improved their preparedness in taking care of
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COVID positive patients, the three most selected choices were

improvement in resources available for learning about

COVID-19 and recommended care for patients with

COVID-19, educational training sessions such as PPE usage,

and frequent communication from their residency office,

respectively.

Training and education

At the time of the survey, 59.1% of residents who responded

had provided care to COVID+ patients. Although most

respondents indicated that they did not feel like the pandemic

made them more or less prepared to be an attending, there was

no correlation between this and residents who had the oppor-

tunity to care for COVID+ patients. For those who were

unable to provide care, there was a 50:50 divide of whether or

not this impacted their training. One resident responded in

free text reporting, “It limited my ability to be a physician in

that I took care of patients without ever seeing them. Seemed like

I was doing paperwork but not actually medicine.” As demon-

strated by Figure 2, 63.6% (n= 14) percent said they felt that

excluding residents from caring for patients with certain condi-

tions would make them less prepared to handle situations as an

attending physician. One respondent commented, “We play

how we practice. We should see as much now as possible.”

Throughout the pandemic and at the time of this survey

there was a PPE shortage. When residents were asked if the

limit of PPE impacted their education and involvement in

caring for patients with SARS-CoV-2, 72.7% responded yes

as demonstrated by Figure 3. The majority at 72.7% felt there

should be a compromise of residents sometimes providing

direct care and other times indirect care of COVID+ patients,

depending on the severity of illness and PPE required. Other

residents mentioned how lack of PPE impacted more than

just their experiences with COVID+ patients, as limited

PPE also affected residents’ ability to enter any clinical settings
that required N95 masks, such as the delivery room, or their

ability to perform certain procedures such as intubations.

Opt in versus opt out

At the beginning of the pandemic, the institution began a

protocol to preclude residents from seeing COVID+ patients

or PUIs. 63.6% of residents believed that GME programs

should not have the authority to exclude residents from

taking care of patients with certain diagnoses, Figure 2. As

seen in Figure 4, the majority believed residents should be

able to opt out of care both if they have a high-risk medical con-

dition or for any personal reason. Of those who believed resi-

dents should be able to opt out of care only if they have a

high-risk medical condition 80% were PGY-3 or 2020 resident

graduates. 72.7% of respondents who believed residents should

be able to opt out for any reason were either PGY-1 or PGY-2

residents.

Wellness and habit changes

When residents were asked how the initial exclusion from

patient care made them feel, 37.5% felt angered for reasons

including feeling unable to make a difference in their commu-

nity and lost educational experience. An equal percentage felt

relieved for reasons including the virus being a true threat to

their health and having little knowledge and comfort caring

for patients with COVID-19. The remaining 25% had

neutral feelings towards the policy.

Residents who were quarantined, on home back up, or who

had an elective rotation canceled were asked how this impacted

their wellness. Of those quarantined (n= 8), the majority

(62.5%) felt this worsened or greatly worsened their wellness,

25% felt it improved their wellness, and the remainder felt it

had no direct impact. Of those on home back up or who had

Figure 1. Pediatric resident interest and preparedness in caring for COVID+ patients.
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an elective canceled (n= 15), 40% felt it worsened their well-

ness, 40% did not believe it impacted their wellness, and 20%

responded that it improved their wellness. In both groups,

reasons for worsening wellness included it created a sense of

anxiety of becoming ill/developing symptoms, increased feel-

ings of social isolation, and limited ability (secondary

COVID shutdowns and restrictions) to perform daily and

routine activities such as grocery shopping, physical activity,

and attending spiritual or religious events. For those who

were quarantined, it also created a sense of anxiety that they

may spread the virus. Of those on home back up or who had

a rotation canceled, residents felt guilty for not being able to

work. Reasons for improved wellness in both groups included

improved sleep schedule, reduced burnout due to less workload,

increased time to do the “housekeeping” aspects of work,

increased time for other educational endeavors (eg, research,

personal learning), and increased time for personal activities

outside of work. Other factors residents found improved their

personal wellness are listed in Table 1.

Discussion
There is not an aspect of healthcare that has remained

unchanged during the COVID-19 pandemic, medical educa-

tion included. Residency programs made a variety of adjust-

ments in order to best keep their learners safe, conserve PPE,

and continue to promote the educational goals of their resi-

dents. Many of these changes caused residents to have less

direct patient care in general, including being precluded from

seeing COVID19+ patients. At our home institutions, all

GME and UME programs were prohibited from caring for

any COVID or PUI patient; attending physicians cared for

all of these patients. As the pandemic peaked and PPE

become more readily available, adult GME programs gradually

reintroduced residents to patient care for COVID patients. The

same became true for Pediatric GME programs, with UME

students being the final group allowed to care for such patient

as the pandemic finally crested. As each group was gradually

reintroduced back into clinical care, education sessions,

notably appropriate PPE use and patient isolation policies,

was offered and reviewed. Previous studies have shown that

residents feel as though they are essential personnel and

should not have had restrictions to which patients they could

see.4 Our data supports this notion as the majority of residents

felt that GME programs should not exclude them from seeing

Figure 2. Program ability to exclude residents from care and impact on preparedness.

Figure 3. PPE shortage and yes/no response to impact on education by

class year.

Figure 4. Should COVID+patient care require opt in or opt out.

Table 1. Other factors comments of factors that improved
wellness.

- More time outdoors, hiking
- Streaming Mass services online
- Free movies/apps/products
- Video chat/phone calls to family and friends
- Gratitude practice
- More time to review materials/study due to less
patients
- Knowing safety precautions in place
- Social events with responsible social distancing
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patients with certain diagnoses, in this case patients with

COVID 19. There was little previously published data regard-

ing resident opinions on how residency programs should struc-

ture resident care for specific patient populations. Our data

reveals that the overwhelming majority of residents (>95%)

were in favor of an opt out system in which residents could

either opt out for any reason or only for a high-risk medical con-

dition. PGY-3 residents and recent residency graduates were

more likely to select that residents should only be able to opt

out for a high-risk medical condition. This potentially reflects

training time and the shift in mentality as training years pro-

gress. Other studies demonstrate that residents feel the pan-

demic has negatively impacted their training and caused

increased anxiety about competency after resident completion.7

This includes some residents believing the decrease in patient

care negatively impacted their procedural and clinical skills.8

A study by Rana et al found that senior residents (≥PGY-3)

felt the pandemic was more disruptive on residency training

when compared to junior residents (PGY-1 and PGY-2).

They hypothesized this may be because seniors lost opportun-

ities to perform certain tasks more independently while

juniors have more time to make up for any lost experiences.9

Although only assumed by our study team, it would seem intui-

tive that residents close to graduation felt they should not be

excluded from caring for any patient population in which

they may become the attending physician for in the coming

months.

One reason the opt out, rather than opt in, approach was

favored by these residents may be due to the majority of resi-

dents having interest in caring for COVID+ patients and

PUIs. However, even with this interest, our results demonstrate

that the majority felt unprepared. This was particularly notable

in the first-year class where 100% of participants felt unpre-

pared to care for COVID+ patients. This is likely due to

being new interns and having less time with direct care of

patients during their medical school training. When the

Association of American Medical Colleges and Liaison

Committee on Medical Education recommended the suspen-

sion of medical students’ participation in activities that

involve direct patient contact in March of 2020,10 many stu-

dents were pulled from their rotations or prevented from

seeing COVID+ patients. In a study of 713 interns who

were fourth-year medical students when the pandemic hit,

Winn et al reported that 42–52% of students indicated their

clinical experiences were completely canceled as the pandemic

became more widespread from April to June.11 According to

this study, only 2–6% had in-person clinical rotations during

that time and 5.5% of respondents had cared for a COVID+
patient before entering residency.11 This lack of experience

with COVID+ patients is likely a contributing factor to why

all interns in our study felt unprepared to care for COVID+
patients. Our findings show that the feelings of unpreparedness

may be partially alleviated through frequent, direct

communication and education from the residency office and

program leadership. This is consistent with other literature

that found healthcare workers desired visible leadership12 and

that clear communication and support from an organization

decreases the likelihood of healthcare workers developing

mental health problems during pandemics.13

Most residents believed that exclusion from seeing certain

medical conditions would affect their preparedness as future

physicians. This was compounded by the PPE shortage

which the majority of residents felt impacted their education.

The impact was most noticeable within the PGY-1 class, of

which the respondents unanimously felt limited PPE directly

impacted their education. This may be a result of their exclusion

in caring for COVID+ patients and removal from rotations

during medical school partially due to PPE shortage and con-

cerns for safety. Additionally, as some respondents mentioned,

certain PPE (eg, N-95 masks) are not only necessary in caring

for COVID+patients but also required in other settings. While

impacting their ability to see the COVID+patient population,

it also limited experience in the delivery room and performing

certain procedures. Residency programs may consider a better

balance of resource allocation versus learner experience for future

situations. Despite these significant alterations, the majority of

residents felt neutral or positive regarding the pandemic’s
impact in their preparation for the future as a fellow or attending.

This may be due to the relatively short period of time where these

alterations were in full effect and quick accommodations made by

residents and residency programs.

As previous literature demonstrated, the COVID-19 pan-

demic had significant impacts on resident wellness.8,12–14 The

current study further supports this as the fear of unnecessarily

exposing others to the COVID-19 virus weighed on many

and created a sense of isolation. This was compounded by in

person lectures being moved to a virtual format, lack of in

person social gatherings, mandatory quarantines, home

backup platooning, or having rotations canceled. Although

most residents who had to quarantine or were put on home

backup felt the pandemic worsened their wellness, some

found that their wellness improved, and many respondents

found different outlets for wellness as seen in Table 1.

There are several limitations to this study. This was a small,

single-center cross-sectional study of one residency program.

T residents surveyed were from a pediatric residency program

at an academic hospital and therefore the results may not be

generalizable to other specialties. Furthermore, the specific pol-

icies at this hospital may not hold true for other institutions.

The sample size was small, n= 22, and therefore opinions

stated may not be reflective of all residents at this program;

however, there was a fairly equal distribution of respondents

from each class giving different perspectives from multiple

years of training. Power was not calculated given our small

sample size. Finally, our survey tool was developed and edited

by the study team and not pilot tested prior to use.

Williams et al 5



This study has elucidated several resident concerns, percep-

tions, and opinions regarding the COVID+ pandemic and its

impacts on medical education. As the pandemic continues

and with the possibility of other pandemic surges in the

future, it is important to recognize that trainee wellness and

education may be strained for a variety of reasons. Therefore,

we developed a summary of recommendations, Table 2, based

on results from this study that may be utilized to better optimize

trainee preferences, preparedness, and wellness during future

surges of COVID-19 or other pandemics in the future.

Conclusions
Three conclusions can be drawn from our work. Residency pro-

grams should consider an opt out system rather than an opt in

system for having residents care for certain diagnoses to maxi-

mize direct patient care while balancing the availability of PPE.

Direct communication from the residency office should be used

frequently as it alleviates resident anxieties and feelings of under

preparedness. Finally, resident wellness should continue to be

prioritized during times of increased changes and stress.
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