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Introduction

The emergence of the COVID-19 pandemic in early 20201 had an immediate impact on everyday life. How

people in the United States perform daily activities, e.g., go to work, go to school, buy their groceries,

access other non-healthcare-related services, stay connected with friends and loved ones fundamentally

changed, in some cases overnight. Healthcare services did not escape the unprecedented changes

imposed by the COVID-19 pandemic. In the early months of the pandemic, the symptoms of the disease

and details about how it was transmitted were unknown. As the numbers of cases across the country

began to surge, healthcare providers, out of necessity, reduced in-person care and preserved resources by

transitioning to telemedicine2 and postponing many elective procedures.3 The purpose was twofold: to

reduce the burden on overwhelmed healthcare systems through increased patient surge, shortages of

personal protective equipment (PPE) and ventilators, and to reduce exposure of patients at higher risk of

COVID-19-related adverse outcomes to high-risk environments.

The healthcare community has come together to share insight into approaches used to prevent and reduce

the spread of COVID-19, and to ensure that patients and the healthcare workforce are kept safe during the

delivery of care. Researchers have also learned through disease surveillance that COVID-19

disproportionately affects racial and ethnic minority groups, particularly Latinx4 and African American

populations, highlighting existing disparities in structural determinants of health5 and care. Additionally,

people with behavioral health conditions, who are more likely to experience homelessness6 or

incarceration,7 have a higher likelihood of exposure8 and may be more susceptible due to being

disproportionately affected by comorbid medical conditions. These findings emphasize the need for bold

and creative actions to address some of these underlying factors. Similarly, researchers have sought to

identify ways for long-term care (LTC) facilities (including community-based group homes, board and care

homes, and other congregate settings where people with disabilities and adults who are aging live)9 to

protect adults who are disproportionately affected by COVID-19.10,11 Recognizing the challenges of this

novel virus and the potential risks to patient safety, research in 2020 has focused on how usual care is
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being disrupted, how frontline providers are being affected, and the potential errors that may occur.

This Annual Perspective was developed in collaboration with Dr. Jacqueline C. Stocking, a quality

improvement and critical care specialist, and Dr. Christian Sandrock, a patient safety professional and

emerging infectious diseases specialist. The piece provides a look back at the evolution of the healthcare

community’s understanding of COVID-19 one year after the emergence of COVID-19 in the United States.

It addresses some of the most significant areas of COVID-19 patient safety news and research published in

2020 and featured on AHRQ PSNet. The observations summarize some of the lasting impacts of the

COVID-19 pandemic and highlight considerations for 2021 and beyond, with a focus on areas for future

research.

Impact on Usual Care

Delayed and Deferred Care

The COVID-19 pandemic has greatly impacted how healthcare is delivered. Providers and patients are

navigating the use of distancing procedures and other prevention strategies aimed at minimizing risk. On

the provider side, frontline staff are redesigning the delivery of care, taking into consideration the

healthcare needs of the patient while also acknowledging the strains that the pandemic has put on the

system.12 Healthcare institutions are faced with the difficult task of achieving a balance between the need

for elective procedures and the need to protect patients and staff from COVID-19.12 Additionally, hospitals

must prioritize urgent needs, such as those involving patients with cancer, to ensure that they appropriately

manage their stores of PPE, and simultaneously mitigate the risks of delaying diagnosis and treatment,

while also weighing the risk of virus exposure to these immunocompromised patients. 

Healthcare providers and hospitals have observed a decline in patients seeking emergency care for serious

medical conditions. A fear of infection has prevented patients from seeking routine medical care and

screenings,13,14 and data has documented a decline in hospitalizations and a decrease in emergency

department visits, with some states seeing as much as a 45% decrease in the mean number of emergency

department visits per week. Further, the World Health Organization estimates that over 20 million routine

preventive vaccinations will be missed due to the pandemic.15 The pandemic has also been attributed to

delays in preventive cancer screenings, and ultimately diagnosis and treatment, as well as ongoing

treatment of individuals with an existing cancer diagnosis.12,16,17 Delaying or deferring care can have

detrimental impacts on patients by potentially worsening long-term outcomes resulting from diseases and

conditions that are already diagnosed and delaying diagnosis and subsequent care for undiagnosed

conditions.18,19

For a majority of patients with chronic conditions or experiencing an acute event, delaying treatment may

pose a greater health risk to them than does COVID-19. A cohort study published in September 2020 found

that while patients may be concerned about contracting COVID-19 in a hospital setting, it is very rare for

patients to develop hospital-acquired COVID-19 when rigorous infection prevention and control measures

are in place. As hospitals reopen their elective procedures and services, they need to communicate and

demonstrate to patients their commitment to safety. For example, when hospitals provide patients with

medical masks, require providers to also wear masks at all times, limit the number of chairs in waiting

rooms, and implement physical distancing and use of plexiglass partitions, they are demonstrating to
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cancer patients, who are among the most at risk of adverse outcomes, their commitment to patient safety.
20

Supply Shortages

Unprecedented shortages of specific supplies have created another unanticipated disruption to usual care.

While shortages have not been universally experienced across the country, in locations where shortages of

medications and equipment do occur, they exacerbate risks to patient care and healthcare personnel

safety. In the early months of the COVID-19 pandemic, countries sought innovative alternative solutions

when standard PPE was limited, notably increasing the use of reusable PPE and reusing PPE not intended

for use with multiple patients (e.g., N95 masks).21,22 Similarly, as metered dose inhalers reduced the

spread of COVID-19 when compared with medication delivered via nebulization, hospitals faced shortages

of drugs such as asthma medications and sedatives and injectable opioids for ventilated patients.

Other Impact to Patients

In addition to impacting their usual care, the COVID-19 pandemic has exacerbated patients’ mental health

challenges, particularly among young adults, racial and ethnic minority groups, essential workers, and

unpaid adult caregivers.23 More than ever, patient engagement by healthcare providers is critical to ensure

that patients have access to, and understand, the most accurate information available and have trust in the

healthcare system. As such, the pandemic has reinforced the need for increased patient and family

engagement and enhanced use of shared decision-making (SDM). Changes in the way care is delivered,

through increased use of telehealth, offer providers the opportunity to consider how to improve patient

management strategies, engage directly with their patients, and incorporate remote SDM.24

Impact on Providers

In Wuhan, China, where the first COVID-19 outbreak was recorded, providers reported feeling a moral and

social responsibility to continue working at maximum capacity, but also expressed experiencing anxiety,

distress, depression, and concerns regarding the safety of themselves and their families.25,26 Research

from King’s College London and University College London has also suggested that, in England,

approximately half of intensive care unit staff working through the pandemic may be suffering from mental

health issues, including severe anxiety and post-traumatic stress disorder.27Clinicians in areas of the

United States experiencing large outbreaks have also reported feeling stress, anxiety, and depression

associated with caring for COVID-19 patients.28 Operating under these mental conditions is not only

unsafe for the workforce, but also increases the potential for burnout and human error.29

https://psnet.ahrq.gov//#20
https://psnet.ahrq.gov/perspective/health-care-delivery-and-pharmacists-during-covid-19-pandemic
https://psnet.ahrq.gov//#21
https://psnet.ahrq.gov//#22
https://psnet.ahrq.gov/issue/spikes-demand-coronavirus-patients-are-creating-shortages-asthma-drugs-and-sedatives
https://psnet.ahrq.gov/issue/special-report-covid-deepens-other-opioid-crisis-shortage-hospital-painkillers
https://psnet.ahrq.gov//#23
https://psnet.ahrq.gov//#24
https://psnet.ahrq.gov//#25
https://psnet.ahrq.gov//#26
https://psnet.ahrq.gov//#27
https://psnet.ahrq.gov//#28
https://psnet.ahrq.gov//#29


To mitigate potential negative psychological impacts on frontline staff, institutions should ensure the

availability of strong infection prevention and control guidelines and effective PPE.25 Additionally,

institutions can consider the implementation of strategic principles that bolster staff confidence:

encouraging leadership to focus on resilience, ensuring that crisis communication provides both information

and empowerment, and creating a continuum of staff support to address a surge in mental health concerns

among healthcare personnel. It is also critical to understand the sources of healthcare personnel anxiety

and fear in order to successfully address these emotions. Healthcare personnel would like to feel heard,

protected, prepared, supported, and cared for by their organizations.30,31 An article in the New England

Journal of Medicine listed five high-priority actions that can be taken at both the organizational and national

level to ensure clinicians’ wellness. Separately, researchers also collated a set of evidence-based

recommendations and tips to address risks to patient safety based on stressors at the level of the

individual, team, and organization. In a review of recommendations for reducing workforce exposure,

investigators identified a set of six core characteristics among healthcare facilities that are recommended to

be included in any approach to improve practices for reducing healthcare personnel exposure. Common

themes present in all of these recommended actions can be found in Figure 1. Additionally, as providers

are also at high risk for substance misuse/substance use disorders, resources for prevention and recovery

from substance use disorder should be included as part of medical provider support services.32

Potential Errors and Harms Associated with the COVID-19 Pandemic

Delayed or Misdiagnosis

The presence of COVID-19 in a community may increase the risk of diagnostic errors. Types of errors can

include missed or delayed diagnoses in patients with respiratory problems, missed or delayed diagnosis of

a non-COVID-19 condition because of the presumption that the patient has contracted COVID-19, or a

missed or delayed diagnosis because of an overwhelmed health system and staff.33 Cognitive and

anchoring biases in decision-making during COVID-19 are dangerous and pose a risk to patient safety. Not

only can they cause providers to overlook other potential diagnoses,34 but the desire to treat may cause

more harm than good, particularly when decisions are based on anecdotal information, rather than rigorous
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evidence-based study, as was the case in the first few months following the emergence of the virus.

Human Factors

Human factors principles address the interactions between humans and their working systems and can be

helpful when trying to understand the causes of errors that result from human conditions such as stress

and exhaustion. COVID-19 has the potential to introduce new patient harm events into healthcare systems

and a human factors lens can be particularly useful for identifying potential error during a pandemic that

has taken such a physical and emotional toll on health workers.35 One team of researchers conducted a

review of cases reported to the Pennsylvania Patient Safety Reporting System to identify COVID-19-related

patient safety events and found that many were associated with human factors.36 Researchers argue that

adopting this human factors perspective can help to identify and prevent potential human errors.

Infection Prevention and Control

Researchers identified early in the pandemic that some frontline staff have inadequate training to correctly

don and doff PPE when caring for a patient with an infectious disease, and this shortfall can greatly

increase the risk of infection transmission. Infection prevention and control practices are critical

components of the overall strategy to contain the spread of COVID-19 within healthcare facilities and

reduce the risk of infection among healthcare personnel. However, adherence to these guidelines can be a

challenge for workers, particularly during surges in the number of patients needing treatment. It is difficult

for health workers to consistently comply with guidance that is complicated, ambiguous, and/or changing

frequently. Additionally, a lack of support from management for workers attempting to adhere to the

guidelines and a lack of available PPE can also limit the ability of well-intentioned workers to comply. Clear

communication, sufficient supplies, training in the use of PPE and infection control principles and practices,

and a supportive workplace safety culture all contribute to successful adherence.

Mitigating Risks of Adverse Events

Workflow Redesign

Workflow redesign has been critical to support the effectiveness of pandemic response. Not only have

modifications to the workflow, particularly for inpatient settings, been instrumental in ensuring that critically

ill patients receive care as safely and efficiently as possible, but they have also helped to minimize

exposure outside of designated hot zones for both patients and frontline staff. The University of California,

San Diego employed medical distancing to help ensure the safety of their staff. This strategy not only

reduces unnecessary patient visits and unnecessary patient monitoring and socially distances providers,

but it also moves equipment into the hospital hallways to limit room visits and employs “medically

distanced” physical exams that are designed to reduce the number of staff that have direct contact with the

patient. In addition to the increased use of telemedicine and approaches to minimize room entry, another

trend among hospital medicine groups at academic medical centers is the rapid expansion of respiratory

isolation units that are dedicated to patients with known or suspected COVID-19. The University of

Wisconsin published a blueprint of how they restructured their Department of Surgery, focusing on changes

to communication approaches to ensure regular dissemination of consistent information, reorganizing and

redeploying clinical staff, and developing “strike teams” with expertise in intubation and airway
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management.

Primary care physicians have been able to greatly improve the safety of their workflows by moving select

services from the office into the home by expanding the use of telehealth and remote patient monitoring

technologies. The needs of LTC facilities vary somewhat from other inpatient facilities given the widespread

vulnerabilities of their resident populations. As such, researchers have sought to identify specific

recommendations unique to these facilities that will help ensure the safety of their residents. These include

recommendations for establishing spaces for resident isolation, testing of residents and staff for COVID-19

infection, and resident admission to acute care hospitals. 

Surge Planning

The COVID-19 pandemic has placed incredible demands on the capacity of the health system. Surge

planning has become even more important for hospital operations in an effort to take into consideration and

keep up with the effects of surges on staff, PPE, and other factors that determine the overall capacity of

systems.37 Facilities have been faced with critical operational decisions in order to adapt and address the

dynamic emergency situations at hand. Since the beginning of the pandemic, researchers have sought to

review surge capacity strategies at hospitals to inform systematic recommendations for future planning,

should the need for surge capacity continue.38,39 Moving forward, coordination of vaccine allocation,

storage, administration, and tracking will be key components of hospital preparedness, along with

managing the availability of ventilators and other critical equipment.   

Role of Technology

Telehealth emerged as a critical solution to maintain continuity of some healthcare services during COVID-

19, alleviating delays in care while preventing unnecessary exposure to COVID-19 for both patients and

providers. Previously published Perspectives on Safety pieces have discussed the substantial expansion of

services delivered through telehealth across all specialties and subspecialties, the varied experiences with

telehealth across different institutions, and the associated patient safety concerns. In addition to telehealth,

frontline teams are considering how electronic clinical decision support tools can better position their

clinical teams for care for COVID-19 patients. For example, a team from the University of California, San

Francisco created a digital tool to centralize care protocols for emergency physicians.40 The need to

rigorously test tools rapidly developed for COVID-19 and other new or emerging diseases should be

balanced with the urgency to identify and quickly deploy care solutions that are sorely needed. For

example, artificial intelligence (AI) could be a beneficial tool to support clinical decision-making. However,

there are concerns that the urgency to create AI models could result in the rapid dissemination of

underdeveloped models that do not support optimal care and that have not been fully validated or

evaluated. If there is bias in the data informing the AI model, the potential to inadvertently perpetuate bias

against minority groups is also a risk. Before AI models can be systematically relied upon to guide

treatment decisions, developers need to proactively develop comprehensive mitigation strategies to

address unintended consequences.41 Moreover, with all of these technological solutions, it is important to

note that small hospitals and practices may lack the financial and physical resources necessary for

implementation.  

Where Do We Go from Here?
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Over the past year, the response of healthcare systems to the devastating impact of the COVID-19

pandemic has stimulated an increased emphasis on efforts to protect the safety of patients and healthcare

personnel and on a reimagining of care delivery. The COVID-19 pandemic has served as a catalyst for

some facilities to prioritize efforts such as ensuring workplace safety for care providers, facilitating the use

of health IT to improve safety for both patients and providers, and strengthening the safety culture and

fostering characteristics of a high-reliability organization.42 Some practices and approaches used generally

by hospitals to improve safety are specifically relevant to risks and challenges posed by COVID-19. For

example, tools to guide root cause analysis can help to identify breakdowns in infection control practices,

including COVID-19 transmission in healthcare facilities. Researchers have developed a simple workflow

chart for individuals without experience with root cause analysis to help them apply these powerful methods

in nursing home facilities. In another example, researchers demonstrate the use of safety reports and

Patient Family Relations complaints to implement rapid-cycle improvement to resolve safety concerns.

Different delivery systems within healthcare communities are working together to respond to outbreaks,

and their cooperation has generated many benefits, including an increase in the coordination of care, the

use of telehealth, broader and more detailed awareness of infection prevention practices, and other foci of

collaboration between historically competitive hospitals and organizations.43 

Moving forward, a number of critical research priorities should be addressed as the COVID-19 pandemic

continues. As identified by one scoping review, under-studied areas include supply-chain safety and

occupational safety of non-healthcare essential workers. Another unanswered question is the issue of

provider burnout and how providers choosing to leave the field may impact the ability of small clinics and

hospitals to remain open. Additionally, it is essential to ensure that other critical patient safety efforts do not

fall by the wayside. As the United States moves into the second year of the COVID-19 pandemic, patient

safety researchers must consider the impact of disruptions to usual care and how the treatment of COVID-

19 patients is affecting long-standing safety outcomes. For example, it is imperative to examine whether

hospitals are seeing a higher rate of pressure injuries when COVID-19 patients are proning for long periods

of time or are unable to move or turn when hemodynamically unstable and on a ventilator or extracorporeal

life support (ECLS). It will be important to better understand the impact of COVID-19 on the rates of

hospital-acquired conditions (HACs) and hospital-acquired infections (HAIs), as staff and other resources

are prioritized toward critically ill COVID-19 patients and units. Additionally, reduced access to treatment for

people experiencing substance use disorder may have longer-term impacts that are not yet apparent.

Similarly, researchers are raising concerns about the high rate of antibiotic utilization in COVID-19

emergency department patients, despite there being no direct benefit of antibiotic use against viruses. In

addition to possible setbacks in progress toward improved antibiotic stewardship, these practices also raise

questions about the impact on antimicrobial resistance and rates of C. diff across the hospital. More

broadly, there is a need to better understand how the response to COVID-19 has deepened healthcare

disparities, exploring the impact by race, ethnicity, socioeconomic status, and also age, particularly given

the critical role telehealth and technology access has played over the last year in ensuring care for

individuals. Lastly, the field is just beginning to understand the burden for patients with prolonged

symptoms related to COVID-19 (COVID-19 long haulers), which will further compound treatment, testing,

and safety issues. Ongoing analysis of the health impacts of COVID-19 should reflect the syndromic nature

of the pandemic and therefore should consider its effect on the prevalence of comorbid conditions, as well

as behavioral health outcomes, such as overdose and suicide attempts.   
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As the country moves forward with several COVID-19 vaccines approved for emergency use, it is essential

that the healthcare community and policymakers learn from past experiences to facilitate an effective and

efficient nationwide vaccination program for both healthcare personnel and the general public. For

example, primary care providers have historically played a critical role in vaccination programs, particularly

in rural communities. Whether administering the vaccine or providing vaccination counseling services,

decision makers need to consider how to better utilize these providers to support national immunization

efforts. Similarly, healthcare and policy leaders must take the opportunity to assess what in the COVID-19

response at the national, state, and local level went well, identify what could have gone better, and identify

and ameliorate systemic weaknesses so that all critical components of the system will be better prepared

for the future, not just for medical emergencies, but also for any type of disaster that may impact healthcare

systems. Failure to invest in research and evaluation that will enable this purposeful learning risks

repeating the tragic consequences of the past year. 
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Appendix: Published Resources

The below hyperlinks include guideline documents, recommendation statements, and other resources

captured in PSNet related to the care of and/or prevention of COVID-19 that frontline healthcare personnel

may find useful.

American College of Radiology Recommendations for the use of Chest Radiography and Computer

Tomography (CT) for Suspected COVID-19 Infection

Italian Network for Safety in Healthcare Patient Safety Recommendations for COVID-19 Epidemic

Outbreak  

The Anesthesia Patient Safety Foundation, Society of Critical Care Medicine, American Association for

Respiratory Care, American Society of Anesthesiologists, American Association of Critical?Care Nurses,

and American College of Chest Physicians Joint Statement on Multiple Patients Per Ventilator

Institute for Safe Medication Practices COVID-19 Medication Safety Alert

Pain Management Best Practices During the COVID-19 Pandemic

American Geriatrics Society (AGS) Policy Brief: COVID-19 and Nursing Homes

American Geriatrics Society (AGS) Policy Brief: COVID-19 and Assisted Living Facilities

University of Maryland School of Pharmacy Implementation Guide for Optimizing Medication Management

During COVID-19 for Post-Acute and Long-Term Care

Person-Centered Guidelines for Preserving Family Presence in Challenging Times

Checklist to Facilitate Health Care Worker Disclosure of Exposure to COVID-19

Checklist to Facilitate Patient and Family Disclose of Exposure to COVID-19
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