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Introduction and Sector Overview

Health systems in the U.S. are constituted by a num-
ber of diff erent care delivery units and a diverse work-
force of clinicians and allied health professionals. This 
discussion paper will focus on the perspectives of 
America’s more than 600 health systems—including 
both for-profi t and not-for-profi t systems and many 
of the nation’s academic medical centers (AMCs), 
safety net facilities, critical access hospitals (CAHs), 
community hospitals, and rural hospitals—which col-
lectively contain the majority of the nation’s hospital 
beds, employ nearly half of the country’s physicians, 
and provide health services ranging from basic pri-
mary care to complex surgical procedures [1]. While 
this sector assessment will seek to broadly capture 

the experiences of care delivery organizations during 
the pandemic, and while many of the challenges and 
lessons identifi ed in this discussion paper may apply 
to a range of delivery systems across the country, the 
review will not address the nuances of specifi c systems 
or provider types, such as the Veterans Health Admin-
istration (the largest delivery system in the U.S.), cor-
rectional care health systems, independent physician 
practices, and various types of community clinics and 
health centers. Many of the health systems encom-
passed in this sector assessment play a critical role in 
caring for vulnerable patients, serving predominantly 
low-income populations and shouldering a high bur-
den of uncompensated care [2,3]. Beyond clinical care, 
health systems also occupy a foundational role in their 
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communities, from supporting scientifi c research to 
serving as the largest employer in many states across 
the country [4]. The landscape of U.S. health systems is 
summarized in Figure 1.

In recent years, health systems in the U.S. have 
evolved in response to the growing complexity of pa-
tient needs, elevated market pressures, and a chang-
ing regulatory and payment environment. For exam-
ple, as America’s population ages and becomes more 
diverse, and the burden of chronic disease grows, 
health systems have increasingly invested in strategies 
to address complex population health challenges and 
created new care models that emphasize coordina-
tion, service integration, and the social determinants 
of health (SDoH) [5,6,7,8]. As care delivery models have 
transformed, the market landscape for health systems 
has also shifted, with notable developments in vertical 
integration (e.g., payer-provider partnerships, provider 
group and nursing home acquisitions), horizontal con-
solidation (e.g., hospital mergers), and site-of-service 
migration (e.g., from inpatient facilities to outpatient 
settings or into the home) [9,10]. These industry trends 
have occurred amidst a rapidly evolving regulatory en-
vironment, with health systems navigating a number of 
key policy issues including the eff ects of fi scal pressure 
on Medicare rates, changes to fee schedules, and new 
proposed rules for price transparency [11,12].

These clinical, economic, and policy trends frame the 
environment for health systems prior to the COVID-19 
pandemic. Since the beginning of the outbreak, health 
systems have (quite literally) operated at the frontlines, 
providing care to infected patients, taking steps to en-
sure the safety of providers and staff , and reconfi gur-
ing delivery systems to accommodate surges in service 
demand. As the COVID-19 pandemic has progressed, 
health systems have also developed cross-cutting pub-
lic health functions, from augmenting testing and con-
tact tracing capacity for their communities to taking 
action to address the long-standing health inequities 
exposed by COVID-19. In most cases, health systems’ 
pandemic response activities have entailed reducing or 
canceling non-emergent surgeries and minimizing non-
COVID-19 inpatients. Freeing up bed space and staffi  ng 
resources enabled hospitals to accommodate surges 
in infected patients, but also greatly reduced profi table 
service volume. Thus, the response to COVID-19 has 
carried a high price; disruptions to care delivery have 
deeply impacted health system fi nances, while adap-
tations for surge capacity have strained supply chains 
and taken a toll (mental, emotional, and physical) on 
the provider workforce.

This discussion paper seeks to describe the response 
and experience of hospitals and health systems within 
the U.S. health care system during COVID-19. At the 

FIGURE 1 | Landscape of U.S. Health System
SOURCE: Figure includes data from Compendium of U.S. Health Systems, 2018. Content last re-
viewed March 2021. Agency for Healthcare Research and Quality, Rockville, MD.
Available at: https://www.ahrq.gov/chsp/data-resources/compendium-2018.html
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time of this paper’s publication, the pandemic remains 
ongoing and health systems’ responsibilities and func-
tions continue to evolve in response to public health 
needs—including most recently for COVID-19 vaccina-
tion campaigns. However, the core challenges for care 
delivery organizations during the pandemic—fi nancial 
and operational disruption, supply chain and staffi  ng 
strain, equity considerations, and cross-sector coordi-
nation—remain salient amidst an ever-shifting land-
scape, and off er a useful lens for navigating present 
uncertainties and future considerations.  Consequent-
ly, in this paper, leaders from the care delivery sector 
will explore how pandemic-era challenges and innova-
tions provide these health systems with an opportunity 
to transform care delivery to become more accessible, 
effi  cient, and equitable for all while fostering prepared-
ness for future public health emergencies.1

1  Recognizing the sector’s heterogeneity and the diversity 
of delivery system experiences during the pandemic, the 
author group has supplemented the perspectives presented 
in this paper through interviews conducted by the Chartis 
Group with academic health system leaders from the fol-
lowing organizations: University of Pennsylvania, Brigham 
and Women’s Hospital, Michigan Medicine, Yale New Haven 
Health System, Beth Israel Lahey, New York Presbyterian, 
Mt Sinai, University of Chicago, UT Southwestern, Vanderbilt 
University Medical Center, Emory, Washington University, 
West Virginia University Health System, and Thomas Jef-
ferson.

The Health System Response to COVID-19

Patient Care Functions
From the outset of the outbreak of COVID-19 in the 
U.S., health systems began mobilizing to shore up 
care delivery capacity for COVID-19 patients while de-
veloping contingencies to account for disruptions in 
non-COVID-19 care. Redesigning patient care during a 
pandemic required not only adapting delivery modali-
ties (e.g., virtual platforms, site-of-care fl exibilities), but 
also rethinking supply chains and staffi  ng models to 
account for the stochasticity of infection rates. Key fac-
ets of health systems’ pandemic response for patient 
care are presented below and summarized in Figure 2.

Addressing Acute Care Needs
With health systems possessing the majority of the na-
tion’s inpatient capacity, their fi rst and foremost prior-
ity was ensuring that the health care facilities in their 
system had the capacity and resources needed to treat 
COVID-19 patients. Key strategies for managing inpa-
tient surge capacity included the following.

First, a primary area of focus was anticipating de-
mand for critical care. Sixty-three percent of intensive 
care unit beds in U.S. hospitals were already occupied 
prior to the pandemic, leaving the health system with 

FIGURE 2 | Health System Functions During COVID-19
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approximately 32,000 unoccupied intensive care unit 
beds at baseline [13]. With the virus spreading ex-
ponentially in hotspot areas but unevenly across the 
country, several health systems developed tools to 
predict needs based on published data, while others 
leveraged larger regional projections made possible 
by data initially compiled by the CDC’s National Health-
care Safety Network [14,15,16]. Health systems then 
worked with state and local entities to share the latest 
data on bed availability and to triage the most appro-
priate and effi  cient use of all bed resources, including 
in skilled nursing facilities (SNFs), rehab, and long-term 
care centers.

Second, health systems developed new protocols to 
optimize limited resources and bed capacity. For ex-
ample, experts proposed a series of “crisis standards 
of care,” which off ered a guide for allocating scarce re-
sources (e.g., ventilators) and clarifi ed trigger events for 
when health systems should consider activating such 
emergency protocols [17]. Additionally, health systems 
developed new discharge protocols to facilitate care 
handoff s to home or to post-acute care facilities.

Third, health systems took steps to augment their 
overall delivery capacity. For example, systems lever-
aged regulatory fl exibilities such as the “Hospital With-
out Walls” initiative to repurpose alternative sites for 
inpatient care (e.g., ambulatory surgery centers) [18]. 
Other systems leveraged telehealth, existing home 
health nursing programs, and relationships with third-
party entities to implement the Centers for Medicare 
& Medicaid Services (CMS) Acute Hospital at Home 
(HaH) program—a care delivery paradigm that entails 
the provision of care in the patient’s home, obviating 
the need for an inpatient admission and expediting dis-
charge from inpatient facilities [19,20]. Some systems 
have also leveraged temporary facilities to some ex-
tent, such as New York City’s use of a tent hospital site 
in Central Park and the U.S. Navy Ship (USNS) Comfort. 
However, utilization of temporary facilities was chal-
lenging due to the complexity of transferring acutely 
ill patients. 

Adapting Care Delivery Modalities and Locations
The pandemic signifi cantly disrupted the delivery of 
non-COVID-19 care, with notable declines in emergen-
cy department visits, inpatient admissions, and out-
patient visits. For example, studies have reported de-
clines in emergency department volume to exceed 40% 
in some states between January 2020 and April 2020 
[21]. Likewise, outpatient visits declined by nearly 60% 
between February 2020 and April 2020 [22]. To meet 

patient needs, health systems leveraged new regula-
tory fl exibilities to adapt care delivery to diff erent mo-
dalities and sites of service.

First, health systems reported substantial growth in 
the use of virtual care platforms following announce-
ments from public and private payers to temporar-
ily expand coverage and reimburse telehealth at par-
ity with in-person visits for the duration of the public 
health emergency. For example, leaders of the health 
systems interviewed for this discussion paper reported 
that telehealth utilization increased from negligible lev-
els prior to COVID-19 to account for the majority of non-
emergent patient interactions for the fi rst quarter of 
2020 [23]. While rates of virtual visits have declined as 
in-person care has resumed, rates of telehealth utiliza-
tion still continue to substantially exceed pre-pandemic 
levels. As of October 2020, telehealth visits accounted 
for over 6% of all ambulatory care appointments in the 
U.S.—below the April 2020 peak of nearly 14%, but well 
above the pre-pandemic rate of 0.1% [24].

Second, health systems leveraged site-of-care fl ex-
ibilities to ensure continuity of care and continue to 
meet patient needs within the constraints of shelter-in-
place restrictions. For example, many systems shifted 
the delivery of outpatient services to home-based set-
tings (e.g., wound care, chemotherapy) [25]. While the 
long-term feasibility of these innovations will depend 
on the regulatory and payment environment, many pa-
tients noted the convenience and effi  ciency of home 
and virtual care, and surveys of health care leaders in-
dicate that systems are exploring how these pandemic-
era innovations could be better integrated into delivery 
models for continued use after the pandemic.

Redeploying the Workforce and Ensuring Staff  Safety
A leading priority for health system leaders was ensur-
ing the health and safety of staff  throughout the pan-
demic. Health systems took several steps to protect 
their workforce while also reconfi guring clinical work-
fl ows to meet the needs of COVID-19 patients.

First, many health systems focused on ensuring staff  
safety by developing protocols for testing, tracing, and 
infection control, and procuring necessary personal 
protective equipment (PPE), with national shortages at 
the outset of the pandemic creating challenges for the 
protection of health care workers. For example, some 
health systems redesigned their workfl ows to minimize 
exposure and maximize safety. Key strategies included 
limiting clinician activities across sites, reducing the 
total number of physician and nursing staff  at risk of 
exposure, and ensuring the availability of substitute 
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team members and locations or facilities in the event 
of exposure.

Second, some health systems worked to develop 
support systems to alleviate the stress and strain of 
COVID-19 on their clinician workforce. Common strate-
gies included centralizing mental health resources for 
providers, providing support for self-isolation require-
ments, and conducting proactive screenings for symp-
toms of anxiety, depression, and post-traumatic stress 
disorder in providers [26,27]. However, not all health 
systems—particularly those in rural communities and 
those serving safety net populations—possessed the 
same resources. Additionally, with the pandemic per-
sisting for over a year, the accumulated stress of esca-
lating waves of infection did take a toll on many health 
professionals, with emerging evidence highlighting sig-
nifi cant burnout in the clinician workforce [28].

Third, health systems that were able sought to ad-
just their staffi  ng models to meet patient needs. For 
example, during COVID-19, some care areas faced staff  
shortages (e.g., Emergency Departments, Intensive 
Care Units), while others had underutilized staff  due 
to the delay of scheduled, non-emergent procedures 
and outpatient services. With shortages ranging from 
respiratory therapists to physicians with critical care 
training, some health systems relied heavily on staff -
ing fi rms and traveling providers to fi ll gaps during the 
early days of the pandemic. However, with the virus 
eventually aff ecting health systems across the country, 
hospitals later had little spare capacity, and the cost 
of locum tenens increased substantially, adding to the 
fi nancial strain of the pandemic [29]. Other systems 
sought to rapidly cross-train health professionals to 
address surge staffi  ng needs, developed specialized 
COVID-19 training for staff , and reassigned residents 
at AMCs from other inpatient service lines (e.g., obstet-
rics and gynecology, radiology, and surgery) to support 
COVID-19 care [30]. Yet while these measures highlight 
the adaptability of health systems during COVID-19, the 
prolonged nature of the pandemic and recurrence of 
staffi  ng shortages well into the end of 2020 and begin-
ning of 2021 created substantial pressures on hospitals 
across the country [31].

Addressing Health Disparities and Health Equity
COVID-19 magnifi ed America’s long-standing dispari-
ties in health care quality, access, and outcomes across 
racial and ethnic groups, socioeconomic strata, and ge-
ographies. In response, health systems worked to meet 
patients where they were and address non-medical 
needs. For example, several health systems created 

community outreach programs that sought to tailor 
public health resources to their community’s context 
(e.g., development of Spanish language communica-
tion tools) and facilitate access to COVID-19 diagnosis 
and treatment (e.g., coordination for free testing sites) 
[32]. Partnerships with community organizations was 
key to outreach, with health systems frequently col-
laborating with the faith community to disseminate 
public health best practices, counter misinformation 
related to COVID-19 and vaccine mistrust, and organize 
drive-through testing sites [33,34]. To help address the 
environmental drivers of COVID-19’s disparate impact, 
many health systems worked to screen their patients 
for non-medical but critical needs (e.g., food or hous-
ing insecurity), and accordingly collaborated with local 
medical (e.g., pharmacies) and non-medical (e.g., food 
banks, housing agencies) organizations to coordinate 
the provision of wraparound services.

Furthermore, in the wake of nationwide protests fol-
lowing the deaths of George Floyd, Breonna Taylor, and 
many other Black Americans, numerous health systems 
reaffi  rmed their commitment to combating health ineq-
uities, with many organizations beginning their work by 
launching task forces focused on anti-racism and social 
justice [35,36,37,38]. For example, a group of 39 of the 
nation’s largest health systems pledged in September 
to take several steps to address health care disparities 
and structural racism in their organizations [37,38,39]. 
This group’s pledge and statement was modeled after 
a June statement signed by 36 Chicago-area health sys-
tems [39].

Public Health Functions
In addition to their primary functions for care delivery, 
health systems also played a critical role in the public 
health response, from supporting the development of 
medical countermeasures including diagnostics, thera-
peutics, and vaccines to scaling testing capacity and ex-
changing data to inform disease surveillance. Examples 
of cross-cutting public health functions are presented 
in Figure 3.

Testing and Tracing
Accurate and timely testing for COVID-19 was critical for 
health systems to eff ectively respond to the pandemic 
[40,41]. Many health systems were able to develop test-
ing capacity through a combination of internal resourc-
es and external vendors. However, a key challenge for 
system leaders was determining how to allocate or 
prioritize testing resources with diff erent turnaround 
times for distinct operational (e.g., surveillance testing 
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of staff ) and care delivery (e.g., urgent scenarios) needs. 
Additionally, responses by systems may have varied ac-
cording to their unique context, resources, and com-
munity needs, with some rural systems facing distinct 
challenges from integrated delivery systems in urban 
environments. Additionally, backlogs in test processing 
created bottlenecks for decision-making about patient 
care, which in turned slowed service allocation (e.g., 
whether a patient required a negative pressure room) 
and care transitions (e.g., discharge to post-acute care 
facilities) [42].

Faced with an uncertain and rapidly evolving regu-
latory and scientifi c landscape, health systems took 
action to augment testing and tracing capacity. For 
one, hundreds of health systems developed their own 
diagnostic tests for SARS-CoV-2, with multiple health 
systems even receiving Emergency Use Authoriza-
tions from the Food and Drug Administration (FDA) for 
the molecular assays which they developed in-house 
[43,44]. In addition to developing their own tests, care 
delivery organizations leveraged their research labora-
tories to alert the FDA about issues with test perfor-
mance [45].

As testing methods improved, care delivery organi-
zations took steps to scale their testing capacity and 
support contact tracing eff orts. Common strategies to 
mitigate the risk of supply shortages included diversify-
ing laboratory supply vendors and opening new labo-
ratory facilities to meet demand [46]. Many health sys-
tems also developed robust contact tracing programs 
for both their own staff  and patients, with internal pro-

grams including the use of digital contact tracing tools 
and dedicated infection control teams [47,48]. Health 
systems then used this expertise to support contact 
tracing at the community level, working to augment 
local health department capacity by off ering to collect 
and process specimens and in some cases even provid-
ing training programs for newly hired contact tracers 
[49,50]. Notably, health systems often launched these 
initiatives without additional resources or funding, and 
often still faced regulatory and technical challenges for 
implementation.

Data Collection and Exchange
Due to their role in caring for COVID-19 patients and 
the in-house testing programs that many care delivery 
organizations developed, health systems possessed 
valuable data for COVID-19 to help inform both inter-
nal care planning as well as local disease surveillance. 
Indeed, several health systems developed their own 
COVID-19 dashboards to keep the public informed. By 
aggregating data on disease surveillance with informa-
tion on test positivity rates and bed capacity, health 
systems were able to help streamline provider and pa-
tient decision-making with respect to referrals and ac-
cordingly to manage supplies and surge capacity [51].

Support for Long-Term Care
Nursing homes have been described as “ground zero” 
for COVID-19 in the U.S.—a trend that has persisted 
throughout the pandemic, with cases and fatalities 
peaking in December 2020 and January 2021 [52]. De-

FIGURE 3 | Cross-Cutting Public Health Functions for COVID-19
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spite the vulnerability of nursing home residents, ef-
forts to support long-term care facilities have been sty-
mied by both existing systemic challenges (e.g., funding, 
staffi  ng) and cross-cutting governance and regulation 
across levels of government [53]. In response, health 
systems have stepped up to support nursing homes 
during the pandemic, ranging from the sharing of in-
fection control best practices and COVID-19 training 
materials to donations of PPE to facilities experiencing 
shortages and the provision of diagnostic capacity to 
reduce turnaround times for COVID-19 testing [54]. As 
the pandemic progressed, several health systems were 
also formally contracted to develop regional collabora-
tives for coordinating testing, medical supplies, and 
rapid response team deployments for nursing homes 
experiencing rising caseloads [55].

Key Pandemic-Era Challenges for Health 
Systems

The harrowing experiences of health systems and 
health professionals in early pandemic epicenters il-
lustrated the unprecedented challenges imposed on 
health systems from a care delivery perspective [56]. 
Yet as it became clear the outbreak had evaded early 
control and achieved national spread, the challenges 
for care delivery organizations began to evolve beyond 
patient care. The key challenges included:

1. Financial pressures from care delays, cancel-
lations, and additional costs for pandemic re-
sponse;

2. Supply chain strain for products ranging from 
PPE to essential medicines;

3. Workforce limitations and staffi  ng shortages; 
and

4. The need to develop cross-cutting functions to 
support community needs (see Table 1).

Financial Impacts
Health systems encountered a paradox during CO-
VID-19. Despite operating beyond their inpatient ca-
pacity during spikes in COVID-19, many health systems 
experienced substantial fi nancial instability result-
ing from delayed or cancelled care that has persisted 
throughout the public health emergency. The sector 
incurred hundreds of billions of dollars in fi nancial 
losses during the spring of 2020 [57,58]. Financial relief 
from the Coronavirus Aid, Relief, and Economic Secu-
rity (CARES) Act partially alleviated the impact, with fed-
eral appropriations limiting the overall decrease in the 
median hospital operating margin between 2019 and 
2020 to a decrease of 1.2% (there would have been a 

decrease of nearly 5% without CARES funding) [59]. No-
tably, health systems with diversifi ed revenue streams 
(e.g., health plan operations) and payment models 
(e.g., capitation) were able to partially off set some loss-
es [60,61]. Nevertheless, the sector overall experienced 
signifi cant fi nancial impacts. Additionally, while health 
care has historically been considered “recession proof,” 
the jobs recovery continues to lag, with net layoff s ex-
ceeding 110,000 jobs in U.S. hospitals alone as of Sep-
tember 2020 [62]. The key drivers of the pandemic-in-
duced fi nancial impact include shifts in payer mix (e.g., 
expansion in self-pay and Medicaid patient segments 
due to the abrupt rise in unemployment), the lost 
revenue from delays and cancellations of scheduled, 
non-emergent procedures (a key revenue stream for 
care delivery systems), and the ancillary expenditures 
for pandemic preparedness and response. Together, 
these factors led to a 14% increase in expenses per dis-
charge and a 6% decline in outpatient revenue during 
2020, refl ecting the fi nancial diffi  culties for the sector 
as a whole [59].

Care Delays and Cancellations
While American hospitals possess moderate excess 
capacity (average occupancy of 62% at baseline), the 
anticipated demand from COVID-19 suggested that 
hospitals would need to create additional inpatient ca-
pacity [63]. To generate additional capacity, conserve 
supplies, and reduce the exposure risk for patients 
and staff , CMS recommended on March 18, 2020 that 
most elective surgeries and non-essential procedures 
be cancelled or delayed during the public health emer-
gency [64]. Federal action was followed by executive 
orders from dozens of states and the District of Colum-
bia [65]. While well-intentioned and appropriate, these 
actions carried several challenges and fi nancial conse-
quences.

First, the meaning of “elective” was misinterpreted 
during the ensuing implementation of public health 
guidance. Although the defi ning characteristic of an 
“elective” procedure is that it is a scheduled opera-
tion, policymakers and the lay public confl ated “elec-
tive” with “optional” (e.g., cosmetic surgery). While care 
deferrals and cancellations certainly freed up inpatient 
capacity, this imprecision in messaging may have de-
layed time-sensitive care (e.g., tumor biopsies, oper-
able cancers, ischemic heart disease) and also created 
a backlog of millions of procedures (e.g., joint replace-
ments, cataracts removal) which is forecasted to take 
months, if not years, to resolve [66,67].

Second, the cancellation or deferral of vast numbers 
of procedures and outpatient services had a profound 
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Theme Challenges Example
Financial Impact • Care delays and cancellations 

disrupted revenue streams and 
severely aff ected provider fi nances

• Providers incurred many 
pandemic-related costs (and paid 
premiums) to purchase supplies 
and restructure clinical workfl ows

• Financial losses for hospitals 
between March 2020 and June 
2020 are estimated to exceed $200 
billion

• The cost of refi lling essential 
medicines increased by 62% during 
April 2020

Supply Chain • Health systems across the country 
reported persistent shortages 
of PPE, essential medicines, and 
medical devices

• Outsourced manufacturing and 
depleted domestic reserves 
contributed to supply chain 
vulnerabilities

• Hospital demand for 
dexamethasone increased by 610% 
while fi ll rates declined to 54%

• Over 20% of nursing homes 
nationwide reported severe PPE 
shortages well into the summer of 
2020

Workforce • Pre-pandemic staffi  ng shortages 
were an obstacle to the 
development of surge capacity for 
COVID-19

• COVID-19 has exacerbated the 
existing challenges of burnout 
among health professionals

• Staff  shortages for critical care led 
to increased demand among health 
systems for temporary clinicians

• Surveys of providers indicated 
elevated levels of stress and 
symptoms of anxiety, depression, 
and post-traumatic stress

System and 
Community-Wide 
Coordination

• Coordination within health 
systems and with other sectors 
was complicated by decentralized 
governance models

• Outdated technical infrastructure 
created challenges for data 
sharing

• Health department capacity 
varied widely across the country, 
requiring health systems in rural 
and underserved areas to take on 
additional responsibilities

• Funding for the Hospital Prepared-
ness Program was reduced by 46% 
between 2003 and 2020, limiting 
the resources available to hospitals 
to coordinate emergency response

TABLE 1 | Health System Challenges During COVID-19

eff ect on health systems’ fi nancial health. The volume-
based payment system generally provides better reim-
bursement relative to cost for procedural than consul-
tative services [68,69,70]. Cancellations also generally 
aff ected hospitals’ more profi table service lines (e.g., 
complex surgeries), with approximately 30% of inpa-
tient revenue attributed to elective procedures [71]. 
Likewise, the 6% decline in outpatient revenue during 
2020 negatively impacted the sector, as hospital rev-
enue today is generally evenly distributed across both 
inpatient and outpatient service lines [59,71]. Conse-
quently, the volume declines which resulted from both 
governmental mandates and patient choices resulted 
in signifi cant shortfalls in operating revenue, even at 
health systems where intensive care units were at ca-
pacity due to COVID-19, with rural hospitals and CAHs 
experiencing particularly severe impacts [70].

Additional Pandemic-Related Expenditures
In addition to declining revenue streams due to service 
disruptions, care delivery organizations also incurred 
additional expenditures due to the resources and staff -
ing costs associated with the pandemic response. De-
mand for many pandemic essentials (e.g., medication, 
PPE, labor) far outpaced supply, requiring many organi-
zations to pay hefty premiums to replenish their stocks 
in anticipation of additional cases. For example, market 
research found key supplies (e.g., N95 respirators, ni-
tryl gloves) in April 2020 to carry markups in excess of 
1,000% of pre-COVID-19 pricing [72]. Likewise, drug ex-
penses per adjusted discharge increased by 62% during 
April 2020 for select critical care medicines which went 
into shortage [73]. Beyond line-item costs, care delivery 
organizations also incurred additional expenses from 
the reconfi guration of facilities and staffi  ng workfl ows 
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for the pandemic response [29,73]. Overall, non-labor 
expenses increased by 14% and supply expenses by 
13% in 2020, illustrating the added costs from the CO-
VID-19 response [59]. 

While the $175 billion which Congress appropriated 
through the CARES Act off ered health systems tempo-
rary fi nancial relief, the long-term fi nancial outlook for 
health systems remains unclear, particularly with the 
persistence of high COVID-19 caseloads and the un-
certain time frame for the full return to pre-pandemic 
non-COVID-19 utilization levels. Additionally, the crite-
ria and distribution system for fi nancial relief required 
amendments, as the original methodology was an-
chored to historical levels of Medicare fee-for-service 
payments, creating inequities in allocation. This experi-
ence illustrates the need for more transparent and tar-
geted approaches that account for the unique context 
of diff erent health systems (e.g., safety net institutions) 
[74].

Supply Chain
COVID-19 has exposed signifi cant vulnerabilities in the 
global health care supply chain. These vulnerabilities 
preceded the pandemic, with the FDA documenting the 
periodic lapses of medical equipment, essential sup-
plies, and pharmaceuticals. The drivers of supply chain 
vulnerability during COVID-19 include:

1. Baseline shortages of medical products;
2. The geographic consolidation of manufacturing; 

and

3. The lack of incentives for health systems to 
maintain excess capacity (see Table 2).

Baseline Shortages
Many medical products were already in shortage prior 
to COVID-19. For example, the FDA reported 51 new 
drug shortages during 2019, with agency intervention 
required to prevent another 154 new shortages over 
the course of the calendar year [75]. Yet while FDA 
documentation of supply chain defi ciencies is helpful, 
the agency’s reports are a lagging indicator given that 
health systems experience diffi  culties in obtaining criti-
cal items well before the FDA publishes data on short-
ages. For example, surveys of hospital pharmacists 
found that 69% reported more than 50 shortages for 
their facility before the pandemic [76].

Given these existing shortages, it is no wonder that 
the supply chains quickly collapsed under pandemic-
induced demand. For example, after randomized con-
trolled trials found dexamethasone, a common and 
inexpensive steroid, substantially reduced mortality 
among hospitalized COVID-19 patients, hospital de-
mand in the U.S. increased by 610% while the fi ll rate 
declined to 54% [77,78]. Such an outcome was not un-
foreseen, considering that dexamethasone has been in 
shortage since February 2019 [79]. The challenges are 
magnifi ed for devices, as prior to the passage of the 
CARES Act the FDA did not possess the same mandate 
to proactively collect and report data regarding device 
shortages as it did for drugs [80].

Theme Challenges Example
Baseline 
Shortages

• Health systems and the FDA had 
already documented many drug 
shortages prior to the pandemic, 
while lacking data on devices

• SNS reserves were never fully 
replenished due to funding gaps

• FDA reported 51 new drug 
shortages in 2019

• Reserve PPE in the SNS was not 
replenished after H1N1

Geographic 
Consolidation

• Labor cost advantages contributed 
to the outsourcing of medical 
product manufacturing

• Race-to-the-bottom pricing 
deterred competition

• Majority of manufacturing 
facilities for active pharmaceutical 
ingredients and fi nished dosage 
forms are off shored

• Most factories for PPE production 
are located in China

Misaligned 
Incentives

• Dominant industry paradigm was 
one of “just-in-time” production

• Health systems lacked fi nancial 
incentives to stockpile medical 
supplies

• GPO and manufacturer pricing 
relationships contributed to 
capacity reductions

TABLE 2 | Drivers of Supply Chain Vulnerability
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The U.S. does maintain reserves of essential medi-
cines and key medical devices and equipment in the 
Strategic National Stockpile (SNS) for use during emer-
gency situations. However, the SNS has long been un-
derfunded and lacked appropriate procedures for ef-
fi cient and coordinated distribution [81]. For example, 
reserve PPE in the SNS was not replenished after the 
2009 H1N1 pandemic [82]. Likewise, the approximately 
12,000 ventilators in the SNS at the beginning of the 
COVID-19 outbreak were considered insuffi  cient to 
meet patient needs in March 2020. While the federal 
government and health systems did take steps to ad-
dress these challenges, the presence of baseline short-
ages created signifi cant barriers for eff ective emergen-
cy response from the outset of the pandemic.

Geographic Consolidation
The American health care system’s heavy reliance on 
overseas manufacturers and its predilection toward 
maintaining lower inventory, which under normal 
circumstances enables cost savings and effi  ciencies, 
became critical weaknesses during a pandemic that 
fueled global demand for products. Indeed, the sup-
ply chains for the overwhelming majority of medical 
product classes today are off shored. For example, FDA 
offi  cials in 2019 testimony to Congress noted that the 
majority of manufacturing facilities for active pharma-
ceutical ingredients (72%) and fi nished dosage form 
(53%) were located outside of the U.S. [83]. Likewise, 
the majority of factories which manufacture PPE are 
located in China, which also acquired a signifi cant por-
tion of the global supply at the beginning of the pan-
demic [84].

The concentration of manufacturing capacity off -
shore is the result of labor cost advantages on the part 
of international producers, which have both enabled 
such manufacturers to scale their operations and also 
rendered it challenging for producers from more cost-
ly geographies (e.g., the U.S.) to compete. The result-
ing narrowing of the number of suppliers renders the 
market more vulnerable to supply shocks and pricing 
instability (as was the case for COVID-19) and has also 
been tied to gaps in quality. For example, the FDA’s 
interagency task force on drug shortages identifi ed 
the leading causes of supply chain vulnerabilities to 
include a reliance on low-price clauses by group pur-
chasing organizations (GPOs) during contract negotia-
tions and immature quality management systems (e.g., 
incentives for compliance rather than continuous im-
provement) [85].

Misaligned Incentives
With rising cost pressures, health systems have gravi-
tated over the last two decades towards more effi  cient 
strategies that lower supply chain costs while optimiz-
ing quality, such as just-in-time manufacturing, just-
in-time distribution, and just-in-time delivery [86]. The 
advent of GPOs during this same period of time led the 
distribution of medical supplies to become increasingly 
consolidated and effi  cient, but may have also reduced 
excess production capacity in the system.

While health system innovations (e.g., retrofi tting 
medical devices to meet patient needs) and public-
private partnerships (e.g., PPE donation drives, 3D 
print exchange curated by the National Institutes of 
Health) helped to address shortages, the overall chal-
lenges during COVID-19 illustrate the need to consider 
new strategies that allow for far greater medical supply 
surge capacity.

Workforce
An important focus for health systems was reconfi g-
uring staffi  ng workfl ows for pandemic response. This 
process not only highlighted existing challenges in the 
workforce (e.g., staffi  ng shortages, limited fl exibility 
of existing models) but also spotlighted the pervasive 
challenge of burnout among health professionals. Key 
workforce challenges are as follows.

Staffi  ng Shortages
Increased demand for care during COVID-19 highlight-
ed gaps in staffi  ng supply for health systems in general 
and across select clinical domains (e.g., critical care) 
and care sites (e.g., post-acute care). Many of these 
shortages preceded the pandemic. For example, analy-
ses performed by the U.S. Department of Health and 
Human Services project multiple states to have defi cits 
exceeding 10,000 nurses by 2030 [87]. Such shortag-
es—which are attributed to a number of factors includ-
ing burnout-induced turnover and the dearth of nurse 
educators—undermine health systems’ capacity for 
general inpatient care, leading care delivery organiza-
tions to increasingly rely on traveling clinicians to fi ll in 
gaps at baseline [88]. Researchers have also reported 
an association between staffi  ng shortages and poor 
health outcomes for inpatient care [89]. High volumes 
of hospitalizations during COVID-19 illustrate the con-
sequences of these preexisting workforce gaps, with 
health system demand for nurses regularly outpacing 
available local and national supply throughout the pan-
demic [90].
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The staffi  ng shortages for general inpatient care are 
even more pronounced in specifi c specialties and care 
sites. For example, while a signifi cant number of COV-
ID-19 patients required admission to the Intensive Care 
Unit, only half of all acute care hospitals in the U.S. had 
any intensivists at all according to the Society for Criti-
cal Care Medicine, creating challenges for managing 
admission volume [91]. Capacity gaps became a per-
sistent issue during COVID-19, with ICU occupancy ap-
proaching nearly 80% in January 2021—well above the 
pre-pandemic baseline of 63% [59]. While the growing 
use of advanced practice providers (e.g., nurse practi-
tioners, physician assistants) has helped to fi ll staffi  ng 
gaps, shortages have persisted in part due to the un-
even distribution of labor across the country [92]. In-
deed, while the number of registered nurses (RNs) pri-
marily practicing in critical care settings has increased 
in recent years, current staffi  ng levels continue to lag 
behind system needs [93].

Many facilities have in turn become chronically un-
derstaff ed, particularly in the post-acute care setting. 
For example, nursing homes have been understaff ed 
for years, with CMS in 2018 issuing one-star ratings 
to nearly 1,400 facilities due to staffi  ng shortages 
(approximately 9% of all nursing homes) [94,95]. The 
longstanding shortage of nursing home staff  can be at-
tributed to many factors, including inadequate salaries 
and poor working conditions [96]. These capacity gaps, 
coupled with the increasing use of contract workers in 
the industry, created challenges during the pandemic 
due to the susceptibility of post-acute care facilities to 
COVID-19 outbreaks, with 21% of U.S. nursing homes 
reporting staff  shortages during the summer of 2020 
[97].

Training and Flexibility
Staffi  ng gaps are also overlaid with skill gaps, particu-
larly in critical care. For example, baseline education 
programs for advanced practice providers off er little ex-
posure to critical care, and dedicated fellowship oppor-
tunities have limited seats and funding [91]. The pan-
demic has also highlighted the challenges that health 
systems face at effi  ciently retraining and redeploying 
staff  in response to episodic demand. For example, 
many health systems relied on locum tenens (substitute 
providers) to meet staffi  ng needs during COVID-19. This 
response is an outgrowth of pre-pandemic patterns, in 
which the majority of health care facilities now routine-
ly utilize temporary physicians and nurses, particularly 
in the acute care specialties. However, the need for 
temporary physicians tends to be concentrated with se-

lect specialties; for example, demand for locum tenens 
in emergency medicine and anesthesiology has tripled 
over the past decade [98]. These trends illustrate the 
need for more fl exible workfl ows and internal capac-
ity for cross-training across specialties to meet health 
system needs, as well as the need to address chronic 
issues such as limited funding for health professions 
education and nationwide nursing shortages. 

Workforce Well-Being
A signifi cant area of focus for health systems prior to 
COVID-19 was addressing growing rates of burnout 
among health professionals. The National Academy of 
Medicine’s 2019 report on the subject highlighted the 
multifactorial nature of burnout (e.g., documentation 
burden and administrative requirements) and the im-
portant role of health systems in developing a support-
ive workplace environment that fosters the health and 
well-being of their staff  [99]. Emerging evidence illus-
trates the toll of COVID-19 on the physical, mental, and 
emotional health of health professionals. Distressingly, 
burnout has only exacerbated existing inequities within 
the health system. For example, women—who repre-
sent the majority of frontline health care workers—
accounted for the majority of COVID-19 cases among 
health care workers, and also bore a disproportionate 
burden of added personal responsibilities during the 
pandemic (e.g., childcare, school closures) [100]. Health 
systems are increasingly evaluating systems-level solu-
tions to support the health care workforce, including 
addressing long-standing issues around work-life in-
tegration and gender inequities in representation and 
personal responsibilities [101]. 

System and Community-Wide Coordination
COVID-19 required stakeholders from across multiple 
sectors to collaborate, share resources, and develop 
joint strategies for pandemic response. However, sys-
tems did not always have relationships with the rel-
evant entities prior to the pandemic, which created 
challenges for communication. Furthermore, the pre-
existing technical infrastructure in many facilities was 
often outdated and lacked the capacity for the facile 
exchange of data and information. Challenges encoun-
tered in system- and community-wide coordination are 
explored below.

Coordination Across Systems
Many health systems in America span multiple provider 
types, communities, regions, and even states. However, 
as reported in a spring 2020 survey of AMC leaders, fa-



DISCUSSION PAPER

Page 12                                                                 Published April 7, 2021

cilities and organizations within these systems often 
continue to operate in a decentralized manner, which 
in many cases created challenges for communication, 
resource sharing, and protocol development. These 
challenges also manifested in coordination with other 
sectors. For example, the organization of public health 
in America varies signifi cantly across the country, with 
some states employing a centralized model while oth-
ers delegating most decision-making authority to local 
health agencies. Coordination with public health was 
further complicated by the heterogeneity in health de-
partment resources and capabilities in the U.S., as well 
as the lack of strong federal guidance and leadership 
[102].

Data Sharing
Health systems faced challenges receiving and shar-
ing data with public agencies, with specifi c barriers 
associated with standardizing data elements (e.g., for 
demographic information) and integrating with elec-
tronic health records [103,104]. Health systems also 
experienced signifi cant challenges with data report-
ing at the national level. The midsummer migration of 
hospital data reporting systems for COVID-19 created 
tremendous technical diffi  culties, imposed transition 
costs, and resulted in missing or erroneous data [105]. 
Following implementation, 15% of hospitals remained 
missing from the database, and many were only able 
to provide half of the requested information, further 
compromising the accuracy and reliability of national 
disease surveillance reports [106]. These technical 
hurdles created challenges for data sharing beyond 
disease surveillance; for example, health systems were 
limited in their ability to communicate timely informa-
tion about bed capacity and supply stocks in order to 
effi  ciently coordinate referrals, plan health services, 
and allocate resources.

Priority Actions and Policy Considerations

The root causes of many of the challenges described 
in the prior section precede COVID-19. Consequently, 
health systems are analyzing the challenges manifest 
in the pandemic as opportunities for improvement. In 
particular, systems are looking at new ways to address 
gaps in fi nancing, infrastructure, and coordination to 
improve the sector’s overall effi  ciency as well as en-
hance preparedness for future emergencies. Sustain-
ing and scaling these best practices will require policy, 
regulatory, and in some cases legislative, changes. Of 
course, solutions are far from universal; the heteroge-
neity of the care delivery sector will require nuanced 

improvement initiatives that refl ect the context of spe-
cifi c subsectors (e.g., rural hospitals, safety net hospi-
tals). This section outlines several priority areas and 
policy considerations for sector-wide improvement. 
The key domains for transformation include:

1. Enhancing the fi nancial resiliency of health sys-
tems;

2. Providing for surge capacity in the medical sup-
ply chain for care delivery organizations;

3. Investing in new workforce support and devel-
opment programs and staffi  ng models;

4. Improving health system fl exibility and built-in 
capacity for inpatient care;

5. Building upon renewed commitments and tak-
ing concrete actions to address health inequi-
ties;

6. Addressing subsector-specifi c challenges for 
baseline operations and emergency prepared-
ness; and 

7. Fostering linkages between health systems, 
community-based providers and public health 
departments (see Figure 4).

Enhancing Financial Resiliency
The pandemic exposed the precarious fi nancial foun-
dations of America’s health systems. While federal re-
lief dollars and reimbursement fl exibilities helped to 
soften the pandemic’s blow, the ongoing fi nancial im-
pact of COVID-19 (e.g., from increased operating costs, 
delayed or cancelled care, growth in uncompensated 
care, and bad debt due to pandemic-induced loss of 
employer-sponsored insurance) should prompt explo-
ration of opportunities to improve the sector’s fi nancial 
resiliency. At the operational level, health systems are 
likely to take steps to reinforce the resilience of their 
business model. For example, health systems may ex-
pand their eff orts to diversify their revenue streams, 
including not only vertical businesses beyond direct 
provision of health services (e.g., supply chain collab-
oratives, laboratory companies) but greater collabora-
tion with payers on risk-based arrangements. Likewise, 
with the concurrent decline in high-margin elective 
procedures and outpatient services severely aff ecting 
hospital credit ratings, systems moving forward may 
opt to reduce costs and capital investments to con-
serve cash, in some cases to avoid violating fi nancial 
covenants.

At the policy level, health systems are uncertain 
whether the care models developed during the pan-
demic will be followed by the fi nancial incentives and 
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reimbursement infrastructure needed to truly become 
mainstays in care delivery. For example, telehealth and 
HaH programs have both existed for years and pos-
sess a rich body of evidence supporting their effi  cacy; 
however, they lacked uptake prior to the pandemic due 
to gaps in reimbursement driven by public and pri-
vate payer concerns about ‘supply induced demand,’ 
which is now being examined through the lens of the 
pandemic [107]. COVID-19 caused most major payers 
to temporarily enhance payments, enabling health sys-
tems to deploy these innovations at unprecedented 
scale (e.g., reimbursing virtual visits at parity). However, 
most of these regulatory fl exibilities will expire at the 
conclusion of the public health emergency. Although 
regulators and legislators have signaled a willingness 
to make fl exibilities such as telehealth permanent, 
questions remain about potential thresholds on pay-
ment, metrics for quality, and guardrails for fraud and 
abuse [108,109]. Policymakers will also need to address 
concerns about patient privacy and challenges for data 
governance. Similar considerations apply to other deliv-
ery innovations. For example, to sustain the expansion 
of and interest in HaH programs during the pandemic, 
regulators will need to develop new pathways for reim-
bursing home-based hospitalizations to account for the 
potential savings yielded from HaH models [110,111]. 
Furthermore, with CMS fl exibilities allowing hospitals to 
perform site relocations for outpatient services without 
incurring reductions in reimbursement, regulators will 
need to provide clarity on the future of site-neutral pay-

ments and provide technical assistance and oversight 
for providers implementing home-based care solutions 
[112].

Beyond delivery models, the pandemic also provides 
health systems with an opportunity to address existing 
ineffi  ciencies in health care fi nancing. For example, de-
ferred care can provide an opportunity to support the 
de-adoption of low-value and wasteful services (e.g., in-
appropriate screenings), building on programs such as 
the Choosing Wisely initiative of the American Board of 
Internal Medicine Foundation [113,114,115]. Likewise, 
health systems could build on new partnerships with 
other sectors to address administrative ineffi  ciencies 
around payment and care coordination.

Priority actions to enhance sector-wide fi nancial resil-
iency for health systems are summarized in Box 1.

Strengthening National and Health System Supply 
Chains
COVID-19 focused care delivery organizations’ atten-
tion on the limited surge capacity in the U.S. health 
care supply chain. From the elevated infection risk for 
staff  due to the paucity of PPE, to persistent gaps in 
testing capacity due to supply shortages, to the dearth 
of medical supplies (e.g., swabs, syringes) and essen-
tial medicines, the pandemic has illustrated the need to 
reconceptualize health care supply chains as a critical 
national infrastructure.

At the organizational level, health systems may con-
sider emergency supply options where just-in-time 

FIGURE 4 | Priority Actions for Sector Transformation and Emergency Preparedness
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production is utilized, and the industry may reevaluate 
the contractual obligations of GPOs, with a particular 
focus on surge capacity guarantees [116]. Health sys-
tems may seek to diversify their vendors, develop new 
protocols for crisis situations, and enhance oversight 
of waste and inventory. Hospitals in particular may 
express increased interest in collaborative initiatives 
and regional resource-sharing programs, building on 
previous coalitions to address shortages of essential 
medicines [117]. Likewise, health systems may seek to 
build on regional models for disaster medical response 
to improve coordination of key medical supplies across 
local facilities during emergency situations [118].

At the national level, policies and practices that will 
enhance supply chain surge capacity include identify-
ing the raw materials and manufactured products that 
are currently in short supply, as well as inventorying 
similar and substitutive materials that are currently 
not in shortage, and delineating the necessary inven-
tory levels for both categories of items that are needed 
for health systems to function under both normal and 
crisis conditions. To support this endeavor, regulators 
could consider creating a low-burden mechanism for 
tracking essential materials (e.g., a National Drug Code 
identifi er system for consumable medical supplies) 
that is paired with clear protocols for communication 
about inventory status across health systems, manu-
facturers, and regulators. As regulators and health 
systems work to map supply chains and forecast in-
ventory, policymakers could also perform analyses of 
potential geographic bottlenecks to identify nodes in 
the supply chain which may be vulnerable to disrup-
tion (e.g., from political events, natural disasters). Poli-
cymakers will need to develop incentives to support 
product diversifi cation, particularly for supply chains 
that are currently dominated by a single manufacturer. 
The Defense Production Act of 1950 should be readily 
leveraged to assess, replenish, and enhance the distri-
bution of critical health care stockpiles [119]. In paral-
lel, preparations for future public health emergencies 

will require increased funding for the SNS, as well as 
updates to protocols for resource allocation during 
emergency situations and mechanisms for monitoring 
inventory turnover (e.g., from use in an emergency, or 
for when products become obsolete or expired). Lastly, 
at the state and federal level, anti-price gouging stat-
utes can be extended to encompass health care sup-
plies following emergency declarations.

Priority actions for strengthening medical supply 
chains for health systems are summarized in Box 2.

Investing in Workforce Development
The pandemic illustrates the advantages of staffi  ng 
protocols and training that are responsive to episodic 
demand, as well as the benefi ts of support systems 
that promote health and wellbeing across the work-
force.

From an operational perspective, COVID-19 has high-
lighted how fl exible staffi  ng and training approaches 
can better position health systems for the redeploy-
ment of staff . For example, to address staffi  ng needs 
in critical care, cross-training of physicians, nurses, and 
other health professionals to work in critical settings 
was essential for fi lling capacity gaps. Health systems, 
with the support of accrediting bodies, could foster 
preparedness by supporting the development of sys-
tems of continuing medical education that incorporate 
annual updates for critical care (e.g., dedicated yearly 
rotations, simulation training). Likewise, health sys-
tems could streamline the future redeployment of staff  
by standardizing care processes as much as possible 
within health systems to reduce the risk of errors.

Beyond staffi  ng models, health systems are reaf-
fi rming their commitment to supporting the health 
and well-being of health professionals given both the 
existing trends for burnout and the signifi cant strain 
of the pandemic. Approaches to guide system leaders 
and policymakers are provided in the 2019 National 
Academy of Medicine consensus study on clinician 
well-being, as well as other sources [120]. Bolstering 

BOX 1 | Considerations to Enhance the Financial Resiliency of Health Systems

• Take steps to diversify revenue streams and increase balance sheet strength to bolster 
fi nancial positioning

• Leverage momentum from the pandemic to de-adopt low-value and wasteful services
• Extend reimbursement fl exibilities for new delivery models and provide regulatory 

clarity for post-pandemic payment and operations
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support systems within health care organizations to 
support mental health and building on pandemic-era 
fl exibilities to address sources of burnout (e.g., the 
documentation burden) could further improve the re-
silience of the health care workforce [99]. For example, 
greater attention to work-life balance—particularly in 
light of the disproportionate impact of the pandemic 
on female health care workers—could include strate-
gies such as expansions to paid leave, temporary hous-
ing, emergency funds for unforeseen expenses, and 
improvements in the accessibility and aff ordability of 
childcare for health care workers.

Lastly, investing in workforce development will also 
require actions from regulators and professional so-
cieties. With COVID-19 illustrating the value of shar-
ing staff  across state lines during surge periods, rapid 
recruitment during future emergencies could be sup-
ported by improving the uniformity of guidelines for 
scope of practice and developing a national database 
with information on training, certifi cation, and other 
experience factors.

Priority actions for workforce development are sum-
marized in Box 3.

Building Capacity for Patient Care
While health systems met the challenge of surge capac-
ity through unprecedented collaboration and innova-
tion, the COVID-19 experience reveals the importance 
of identifying new approaches to rapidly and sustain-

ably expanding inpatient care capacity during public 
health emergencies. Given the role that appropriate 
rationing of critical care resources might have to play 
in these crisis settings, experts should also evaluate 
whether the crisis standards of care that were imple-
mented during COVID-19, including the triggers for ac-
tivation and the guidelines for specifi c situations (e.g., 
allocations of scare ventilator resources), were opti-
mized or require improvements [17]. Additionally, ele-
vated awareness following the pandemic of the limited 
supply of health care resources at baseline—and the 
often unequal distribution of those resources across 
the population—may prompt a broader refl ection on 
existing inequities and gaps in access to types of health 
services and products.

Health systems could evaluate the host of operation-
al innovations used to manage episodic demand dur-
ing COVID-19, with special consideration of those prac-
tices that are likely to be useful and sustainable for the 
future. At the facility level, infrastructure changes such 
as the development of select inpatient rooms as “uni-
versal rooms” capable of conversion for critical care 
needs, or the construction of entire units with nega-
tive pressure ventilation, can anticipate future surges 
in patients with infectious diseases. Inpatient capac-
ity guidelines at state and local levels could facilitate 
the construction of public health surge capacity, with 
considerations for public funding, building codes, and 
certifi cate-of-need guidance to support emergency 

BOX 2 | Considerations to Strengthen Health System Supply Chains

• Reevaluate vendor selection and GPO contracts, and explore opportunities for regional 
collaboration

• Develop a regulatory mechanism for tracking and reporting inventory across systems 
and stakeholders

• Increase funding for the SNS and update protocols for resource allocation 

BOX 3 | Considerations for Investing in Workforce Development

• Explore updates to continuing medical education and the creation of fl exible staffi  ng 
models

• Reaffi  rm a commitment to investing in workplace wellness, including new and 
preexisting strategies to reduce clinician burnout

• Evaluate opportunities to standardize health care workforce regulations for emergency 
situations
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capacity. Clinicians and hospitals could play a key role 
in identifying evidence-based practices to inform the 
development of these guidelines. Furthermore, state, 
local, and federal programs could be developed with 
incentives in support of construction that allows for 
surge capacity, such as private patient rooms that are 
suffi  ciently large for double occupancy, with additional 
oxygen lines and other capabilities, as well as cameras 
and videoconferencing technology installed in hall-
ways and other locations outside of patient rooms to 
minimize the frequency of health professionals enter-
ing patients’ rooms to reduce contamination and con-
serve PPE.

Priority actions for health system capacity building 
are summarized in Box 4.

Renewing Commitments to Health Equity
COVID-19 has laid bare the systemic disparities in 
health outcomes in the U.S. across race, ethnicity, and 
socioeconomic strata. Nationwide, investments for 
improving health require additional focus on SDoH 
to address the environmental drivers of health ineq-
uity in America (e.g., housing stability, food insecurity, 
economic stability, social and community context) 
[121,122]. Expanding on the kinds of multi-sectoral 
partnerships identifi ed in the National Academies of 
Sciences, Engineering, and Medicine 2017 report on 
Pathways to Health Equity may provide a path forward 
for investments in the root causes of poor health [123].

However, actualizing goals to addressing health dis-
parities and structural racism will require sustainable 
fi nancing systems that support equity-oriented ac-
tivities. Consequently, payment systems that support 
delivery models with defi ned and measurable objec-
tives for closing the outcomes gap for care quality and 
outcomes will be needed. Policymakers could explore 
creative mechanisms for pooling funds and investing 
in community needs, while regulators could advance 
their support for innovative models such as Account-
able Health Communities and health insurance benefi t 
designs that provide explicit support for SDoH [124].

Lastly, while this subsection provides examples of 

specifi c equity-oriented actions, it should be noted that 
each of the priority actions highlighted in this paper can 
and should be approached through the lens of health 
equity—from the disproportionate fi nancial impact of 
the pandemic on health systems serving marginalized 
populations to the unequal distribution of pandemic 
stressors among the health care workforce.

Priority actions for health system capacity building 
are summarized in Box 5.

Addressing Subsector-Specifi c Challenges
Care delivery in the U.S. is distributed across a complex 
matrix of providers and facilities, and each unit of care 
delivery experienced unique challenges during the CO-
VID-19 pandemic. This section outlines the priority ar-
eas for specifi c health system subsectors. 

Post-Acute Care
Post-acute care—which include care settings such as 
inpatient rehabilitation facilities, long-term care hospi-
tals, and SNFs—has been a key area of focus during 
the pandemic.

First, post-acute care settings have accounted for 
a disproportionate number of U.S. COVID-19 deaths 
[53,125,126]. The challenges for health systems (e.g., 
fi nancial impact, supply shortages, staffi  ng gaps) have 
been magnifi ed in this subsector. For example, 20% 
of SNFs continued to report severe PPE shortages 
throughout the summer months of 2020 [97]. Likewise, 
the decline in short-term Medicare admissions placed 
downward pressure on unit reimbursement for nurs-
ing homes, severely impacting the fi nances of post-
acute care providers [127]. Improving the fi nancial sta-
bility of post-acute care to withstand this kind of public 
health emergency will require a broad set of strategies, 
ranging from coverage reform for long-term care, re-
imbursement alignment across payers, improved stan-
dards for supply and staff  capacity, and training and 
infrastructure for infection control [128]. For example, 
nursing home deaths and cases have been negligible 
in Hong Kong, which has required all facilities to main-
tain a one-month supply of PPE following the 2003 out-

BOX 4 | Considerations for Health System Capacity Building

• Evaluate and codify COVID-19 crisis standards for care for future emergencies
• Invest in remodeling the built environment of health care facilities to better support 

surge capacity
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break of Severe Acute Respiratory Syndrome [129].
Second, COVID-19 has exposed the pre-pandemic 

gaps in post-acute care capacity, with the “long haul” 
eff ects of COVID-19 illustrating the importance of de-
veloping a more robust infrastructure for rehabilita-
tive care. With average SNF occupancy rates exceeding 
85% prior to the pandemic, the system had little spare 
capacity to accommodate COVID-19 survivors dur-
ing the pandemic [42]. While health systems in recent 
years have worked to develop in-house rehabilitation 
capacity due to challenges with timely access to post-
acute care, such eff orts were complicated during the 
pandemic by staffi  ng gaps and PPE shortages. Shoring 
up post-acute care capacity for COVID-19 and beyond 
will require a range of compensation and workplace 
improvements to meet staffi  ng needs, as well as new 
investments in alternatives to institutional post-acute 
care that leverage technology and home care solutions.

Integrated Delivery Systems
Integrated delivery systems, which are networks of 
health care facilities and programs that align incen-
tives and resources, have played a critical role during 
the pandemic response, from serving as hubs for CO-
VID-19 care to pioneering innovations in testing and in-
fection control and continuing to deliver complex and 
necessary non-COVID-19 care (e.g., transplants, cancer 
care) [130]. However, integrated delivery systems also 
faced notable challenges with regards to operations 
and fi nancing.

First, for AMCs, the pandemic created unique chal-
lenges for medical student and resident education. 
Many AMCs transitioned preclinical instruction to vir-
tual formats, suspended medical student clerkships 
and away rotations, off ered pathways to early gradua-
tion to supplement frontline health care workers, and 
adopted a phased approach for managing resident in-
volvement in COVID-19 care to optimize care planning 
and PPE conservation [131,132,133]. Pedagogical inno-
vations during COVID-19, coupled with the transforma-
tion of care delivery during the pandemic, may foster 

long-term changes in medical education. Additionally, 
the staffi  ng shortages exposed by the pandemic, par-
ticularly in rural and underserved communities, may 
prompt reforms of education fi nancing. For example, 
given nursing shortages during COVID-19, policymak-
ers may consider building on the Graduate Nursing 
Education Demonstration project, which increased 
graduation rates of advanced practice RNs by 67% 
over a 6-year period [134,135]. Likewise, legislators 
are experiencing renewed calls for reforms to gradu-
ate medical education (GME) fi nancing—which capped 
Medicare support for residency positions in 1997—as 
well as fi nancing programs such as the National Health 
Service Corps [136,137].

Second, the pandemic has illustrated the value of in-
tegrated leadership and centrally coordinated decision-
making for integrated delivery systems, which occupy a 
growing geographic and economic footprint of the na-
tion’s health care system, but often are decentralized 
in their oversight and governance. To cover the cost 
of uncompensated care and myriad other subsidized 
services, from behavioral health services to teaching 
and research, nearly all health systems depend on spe-
cifi c high-margin service lines [138]. The pandemic may 
prompt integrated delivery systems and policymakers 
to consider fi nancing reforms that address the uneven 
distribution of funding for the essential services provid-
ed by these institutions. Furthermore, the prominent 
role of integrated delivery systems in providing public 
health and scientifi c leadership during the pandemic 
(e.g., guideline creation, medical countermeasure de-
velopment) may motivate greater collaboration with 
health departments and federal, state, and local offi  -
cials to improve public health infrastructure (e.g., data 
infrastructure), combat care inequities (e.g., resource 
coordination), and enhance research and development 
capacity (e.g., clinical trial networks) [139].

Safety Net Institutions
The role of safety net institutions—which are enti-
ties providing a signifi cant level of care to the unin-

BOX 5 | Considerations for Renewing Commitments and Instituting Concrete Actions for 
Health Equity

• Expand investments and partnerships to address the social determinants of health
• Explore opportunities to align incentives to address disparities in care quality and 

outcomes
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sured, Medicaid, and other vulnerable populations—is 
likely to increase as pandemic-induced layoff s aff ect 
health insurance coverage for millions of Americans 
[140,141]. Such institutions already operate on narrow 
margins due to the instability of public fi nancing and 
the fi nancial burden of providing uncompensated care 
[142,143]. Yet the pandemic has also illustrated the 
critical importance of safety net institutions to drive 
innovation in care delivery, from coordinating with 
health departments to spearheading eff orts during the 
pandemic to address patients’ non-medical needs such 
as housing insecurity and support for self-isolation.

Increased support for safety net systems will be im-
perative as the health system recovers from COVID-19. 
Financial support geared towards addressing gaps in 
health equity would help to address the full scope of 
needs for the marginalized populations which safety 
net systems serve [144]. This support can be coupled 
to the broader adoption of population-based payment 
systems—which have been successfully trialed at sev-
eral institutions—and could help improve the fi nancial 
stability of safety net systems. Additionally, the “braid-
ing and blending” of health and social funds could en-
hance interdependencies with the public health system 
[145,146].

Rural Hospitals and CAHs
Health care in rural America was already in crisis prior 
to the pandemic, with nearly 40% of all rural hospitals 
at risk of closure [147]. Challenges abound, such as the 
gaps in reimbursement due to poor reimbursement 
rates across public and private payers and low occu-
pancy rates compared to other hospitals nationwide 
[148]. COVID-19 imposed additional pressures on these 
structural inadequacies, with already narrow (and of-
ten negative) rural margins further contracted under 

service cancellations, payment rates compromised by 
Medicaid cuts, and additional pandemic-related expen-
ditures (e.g., for PPE) incurred without commensurate 
improvements in revenue [149].

The aftermath of the pandemic will require substan-
tive eff orts in order to restore fi nancial stability to ru-
ral hospitals. For example, CMS recently announced 
the Community Health Access and Rural Transforma-
tion (CHART) Model to support delivery transforma-
tion and fi nancial stability in rural areas [150]. Other 
ongoing reforms, such as the HHS Rural Action Plan, 
provide promising opportunities to address longstand-
ing disparities in health care access and outcomes [41]. 
Importantly, the vibrancy of rural hospitals requires 
fundamental infrastructure investments, such as ex-
panded broadband to ensure rural providers benefi t 
from the transition to telehealth. Payment reforms 
such as low-volume adjustments could help improve 
the fi nancial stability of rural facilities, while building 
on GME pilots such as the Teaching Health Center pro-
gram could help support workforce development in ru-
ral areas [151,152].

Priority areas for each subsector are summarized in 
Box 6.

Fostering Linkages with Public Health
The pandemic has illustrated the urgent need to de-
velop greater functional integration between health 
systems and public health departments. Such linkages 
require governance structures, physical infrastructure, 
and dedicated funding. Additionally, policy guidance 
and support for cross-sector coordination is especially 
timely as health systems navigate how they can best 
leverage their delivery network and clinical infrastruc-
ture to support COVID-19 vaccination campaigns in 
their local and state jurisdictions.

BOX 6 | Considerations for Addressing Subsector Specifi c Challenges

• Post-Acute Care: Develop surge capacity for supplies, improve market compensation 
and working conditions to bolster staffi  ng, and explore opportunities for payment and 
coverage reforms for long-term care

• Integrated Delivery Systems: Explore reforms to reduce the reliance on cross-
subsidization to support essential services, and continue partnerships developed 
during the pandemic with local and state health departments and governments

• Safety Net Institutions: Examine avenues for bolstering fi nancial stability, and explore 
opportunities to “braid and blend” funding for health and social services

• Rural Hospitals and CAHs: Investigate care delivery demonstration models, and provide 
support for rural infrastructure investments in telehealth and workforce development
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First, clear governance structures demarcating the 
responsibilities for stakeholders from each sector are 
needed to streamline coordination for emergency 
situations. Health system and health department ca-
pabilities vary widely across the U.S., and many health 
departments are chronically underfunded. This hetero-
geneity in resources contributes to variability in emer-
gency response, with health systems often developing 
add-on functions in regions with underdeveloped pub-
lic health infrastructure. For example, in some states, 
health systems helped to coordinate the distribution of 
COVID-19 therapies such as remdesivir and were inti-
mately involved in the development of the micro-plans 
for COVID-19 vaccine distribution. Likewise, some 
health systems played an active role in supporting test-
ing, tracing, and disease surveillance. Actors across the 
system will need to work together to proactively defi ne 
key functions and the attribution of responsibilities. 
Consequently, in the aftermath of the pandemic, health 
systems and health departments should coordinate to 
review models of successful partnerships during CO-
VID-19,  identify protocols for crisis situations (e.g., des-
ignation of dedicated emergency response centers), 
and defi ne key elements for information sharing (e.g., 
bed capacity, medical supplies) [153,154,155].

Second, robust linkages will require investments in 
shared infrastructure, particularly around technology 
and data systems. The challenges with data integrity 
during COVID-19 have only reaffi  rmed the need for 
interoperability both across health systems and be-
tween care delivery organizations. The Offi  ce of the 
National Coordinator for Health IT could build on its 
2020 interoperability rule to address regulatory issues 
regarding patient privacy and data interoperability and 
defi ne standardized approaches for the collection and 

reporting of common data elements (e.g., demograph-
ic information) [156]. Importantly, eff orts to promote 
interoperability for health systems must also be paired 
with guidance and resources to modernize shared 
technical infrastructure for public health. For example, 
legislators could consider expanding the CDC’s “Digi-
tal Bridge” program. Moreover, ongoing review of the 
performance of “meaningful use” requirements should 
include health system integration with public health 
services [157].

Third, expanded purviews and partnerships aimed at 
emergency preparedness will require appropriate re-
sources. This includes the Hospital Preparedness Pro-
gram, for which funding levels have declined from $515 
million in 2003 to $276 million in 2020, and should in-
clude a review of the program’s mandate and functions 
[158,159]. The Assistant Secretary for Preparedness 
and Response should also consider reviewing the per-
formance of the Hospital Preparedness Program dur-
ing COVID-19 and ensure the program is appropriately 
reformed and resourced to address both short-term 
(e.g., natural disasters) and sustained public health 
emergencies.

Priority areas for improving coordination between 
health systems and public health are summarized in 
Box 7.

Conclusion

Health systems have been foundational to America’s 
response to COVID-19, focused fi rst and foremost on 
providing care to infected patients while navigating 
challenges ranging from capacity gaps to supply chain 
shortages. Yet the pandemic has also highlighted how 
the multifaceted role of health systems today includes 
functions beyond care delivery. For example, hospitals 

BOX 7 | Considerations for Fostering Linkages Between Health Systems and 
Public Health

• Collaboratively defi ne protocols for crisis situations, including roles, responsibilities, 
and resources

• Ensure that interoperable digital infrastructure is made available to enable facile 
information sharing between health systems and public health entities

• Review and appropriately support emergency preparedness programs, such as the 
Hospital Preparedness Program, as well as programs of collaboration and information 
between health systems and public health entities

• Develop clear governance structures demarcating the responsibilities for health care 
and public health stakeholders both during and after emergencies
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partnered with organizations across the health system 
to support public health functions ranging from test-
ing, contact tracing, and more recently, vaccination, as 
well as working to address the non-medical needs and 
inequities exacerbated by the pandemic for marginal-
ized populations.

While health systems have played a key role in the 
pandemic response, COVID-19 has signifi cantly im-
pacted multiple aspects of health system operations, 
ranging from tremendous fi nancial uncertainty to in-
adequate resources to meet the needs of patients dur-
ing persistent waves of outbreaks. Diff erent care de-
livery organizations across the sector also had distinct 
experiences, from the unique pressures on post-acute 
care facilities to the cross-sector coordination led by in-
tegrated delivery systems. Many of the vulnerabilities 
exposed by the pandemic represent longstanding chal-
lenges for health systems, from shortages of key per-
sonnel (e.g., the critical care workforce) to the lack of 
centralized coordination for the medical product sup-
ply chain. Although health systems adapted through-
out the pandemic to meet the needs of patients, from 
introducing innovative new delivery models such as vir-
tual care platforms and Hospital at Home programs to 
rethinking staffi  ng workfl ows and entering new cross-
sector partnerships, the overall pandemic experience 
highlights opportunities for the sector to not only im-
prove long-term preparedness for public health emer-
gencies but also the eff ectiveness of baseline opera-
tions.

This discussion paper has sought to capture the 
experiences of hospitals and health systems during 
the COVID-19 pandemic and identify opportunities to 
leverage the lessons of COVID-19 to support perfor-
mance improvements to the sector more broadly. Al-
though the public health emergency remains ongoing, 
this review of the experience and evidence to date is 
applicable for both navigating the next phase for the 
pandemic and identifying priority actions for upcom-
ing policy reforms. Key policy considerations include 
enhancing fi nancial resiliency, creating surge capacity 
in the medical supply chain, investing in new workforce 
support and development programs and staffi  ng mod-
els, improving fl exibility and built-in capacity for inpa-
tient care, building upon renewed commitments to ad-
dress health inequities, addressing subsector-specifi c 
challenges, and fostering linkages between health sys-
tems and other sectors such as public health. Regula-
tors and system leaders can leverage these lessons to 
guide the recovery from COVID-19 and the response 

to future public health emergencies, strengthening 
the health system’s capacity to address the population 
health challenges of the 21st century.  
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