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s the SARS-COV-2 pandemic ravaged the world, the
United States saw more than 60 million cases and

nearly 850,000 deaths directly due to the virus as of January
10, 2022. 1 In addition, there were an estimated 198,000
or more excess deaths not caused directly by COVID-19. 2 
The first peak surge in spring 2020 occurred in Washington
State, California, and New York. 

In spring 2020, New York City was an epicenter of
the global COVID-19 pandemic, with 203,000 confirmed
cases between March and May 3 (and a peak of > 1,500
new hospitalizations per day. 4 In March 2020 alone, both
Columbia University Irving Medical Center hospitals in
northern Manhattan admitted 1,150 adult COVID-19 pa-
tients, of whom 203 required mechanical ventilation and
101 died. 5 By April 8, 2020, all 23 Northwell hospitals had
over 3,500 COVID-19 patients, with more than 800 on
ventilators. 

The challenges presented by COVID-19 in downstate
New York during the initial surge were much more daunt-
ing than in other areas of the state. For example, in a one-
month timeframe between March 1 and April 4, 2020,
one large 12-hospital system in the New York metropoli-
tan area admitted more than 5,700 patients with COVID-
19. 6 Some hospitals had over 1,000 patients with COVID-
19 admitted during that timeframe. Thousands of patients
required intubation and mechanical ventilation, extracor-
poreal membrane oxygenation support, proning, high flow
oxygen, and various modalities of dialysis support (contin-
uous veno-venous hemodialysis, continuous veno-venous
hemofiltration, sustained low-efficiency daily diafiltration,
intermittent hemodialysis, and rapid initiation peritoneal
dialysis). 

This first surge stretched the ability of New York’s hos-
pitals and other providers to deliver care to their communi-
ties, despite regulatory waivers issued by the state and fed-
eral government early on to provide increased flexibility to
enhance capacity and staffing. 
1553-7250/$-see front matter 
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Longstanding inequities in healthcare were exposed dur-
ing the pandemic, leading to greater spread within at-risk
communities, increasing the likelihood of an overwhelmed
healthcare delivery system. 

In preparing for further pandemics, health care providers
and administrators have been meeting to explore lessons
learned. A critical part of emergency management is the
after-action report. Additionally, multiple articles have been
published retrospectively analyzing the approach to this
pandemic, both in the United States and globally. 

In view of the enormous number of cases in the New
York metropolitan area in the spring of 2020, when less was
known about the virus, analysis of the New York experience
will help inform and prepare us for the next surge or future
pandemics, and provide lessons for other disasters. 

METHODOLOGY AND APPROACH 

The Healthcare Association of New York State’s stand-
ing Statewide Steering Committee on Quality Initiatives is
comprised of hospital and health system quality, clinical,
and patient safety experts. The committee prepared this re-
port using multiple performance improvement methodolo-
gies to identify risks and opportunities in current structures,
processes, and outcomes, and establish root causes and de-
velop recommendations. 

Performing a thorough, systematic analysis allowed for
evaluating variation and potential relationships between
certain factors that permitted the events identified in the
Ishikawa (fishbone) diagram ( Figure 1 ). 

The committee used the growing number of research
studies available, expert opinion, and brainstorming activ-
ities to develop this report further. By applying these tech-
niques, the group was able to identify underlying system
and process causes and contributing factors that resulted in
an overwhelmed healthcare delivery system. 

While hospitals are central to our state’s pandemic re-
sponse and the focus of this report, it is important to note
that the lessons learned are from collaboration across the
continuum of care. Whether a standalone facility or part of
a larger health system, each hospital works closely to coor-
dinate patient care with nursing homes, home health and

https://doi.org/10.1016/j.jcjq.2022.06.002
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Figure 1: A thorough, systematic analysis was performed to evaluate variation and potential relationships between certain 

factors that permitted the events identified in the Ishikawa (fishbone) diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

other healthcare providers, and community organizations
and government agencies. 

This report highlights the eight categories identified
in Figure 1: staffing, competency, education and training,
communication, trusted information, human factors, en-
vironment, and equipment. Each category’s section pro-
vides in-depth information about what worked well and
where gaps were identified, along with recommendations
for providers, hospitals, health systems, and county, state
and federal policymakers to consider in order to better pre-
pare and respond to future events. 

The committee hopes this approach will produce fresh
insights that will advance our capacity to deal with long-
term, pervasive emergencies. 

STAFFING 

ROOT CAUSE: The lack of a coordinated, federal, state,
and local staffing response system supported by a robust
public health infrastructure to rapidly address healthcare
staffing needs during a pandemic led to an uneven and inad-
equate supply of clinical expertise where and when needed.
This increased the likelihood of staff stress, burnout, attri-
tion, negative outcomes, and an overwhelmed healthcare
workforce and system. 

The spring 2020 COVID-19 surge presented many
staffing challenges. The surging pandemic and resulting in-
crease in patients needing inpatient care required hospi-
tals and health systems to develop and open new inpatient
units and/or spaces to accommodate the increase. These
new units/spaces had to be staffed and supported by both
clinical and nonclinical staff. Staffing for these units would
either need to come primarily from existing staff or new
staff from outside the organization. 

Training redeployed staff to care for critical care patients
presented its own unique hurdles. The lack of sufficient crit-
ical care staff to treat patients on these new ICUs was a ma-
jor issue, especially with the sudden need for these new care
areas. Training redeployed staff stretched already sparse edu-
cational staff and resources, as educators were often involved
in other projects. 

While some hospitals had to immediately address an ex-
cess of patients, others were getting ready for the possibility
of an overload. Due to the state’s moratorium on elective
surgery and in-person outpatient care, some hospitals had
areas with excess staffing, leading to redeployment, layoffs,
or furloughs. 

Not all ambulatory or elective surgery staff had the ap-
propriate skill sets. Even critical care–trained anesthesiolo-
gists had knowledge and training gaps in caring for long-
term, intubated patients. Although these issues were re-
solved, it caused a lag in the availability of competent staff
and showed that just-in-time training does not always meet
urgent staffing needs. 

Challenges were also experienced recruiting outside staff.
County Medical Reserve Corps was activated in many parts
of the state, but recruiting licensed medical professionals
and administrative support staff from MRC was challeng-
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ing as many MRC staff had commitments with their em-
ployers or were not able to work clinically with COVID-19
patients. 

Additionally, the pandemic brought on new challenges
and a shift in caring for, testing, and supporting staff. Staff
were needed to perform required COVID-19 testing for pa-
tients, employees, and volunteers. New quarantine and iso-
lation protocols, which required staff to be removed from
work for 14 days, further exacerbated the strain on staff and
hospitals’ ability to provide care. 

New York hospitals were also required to submit daily
data to the Department of Health (DOH) and the federal
government (first the Centers for Disease Control and Pre-
vention [CDC], then the Department of Health and Hu-
man Services). Often, the data definitions and format of the
questions varied, which put additional strains on hospital
staff. In addition, the questions changed frequently (some-
times daily) and had challenging deadlines (within hours). 

All of these challenges added to staff stress and burnout,
leading to increased retirements and resignations. Serious
healthcare staffing issues continue. We must treat the post-
traumatic impact of COVID-19 on healthcare workers
and identify staffing gaps and at-risk patients. Filling the
pipeline of incoming workers must be a priority to ensure
that our healthcare system is prepared to meet the growing
needs of New York patients and communities. 

What Worked Well? 

The overwhelming majority of staff understood the need to
care for the rapid influx of patients and were ready to assist
and develop new staffing paradigms and scheduling models.

What worked well is illustrated by the following experi-
ence at one hospital: 

• Physicians, residents, and nurses working in outpatient
locations shifted their focus to inpatient care. Physicians
worked outside of their specialty areas to cover extended
ICU locations. For example, surgeons, anesthesiologists,
and cardiologists with input from intensivists helped
cover such extended ICU beds/spaces. Training physi-
cians with the Society of Critical Care Medicine’s Funda-
mental Critical Care Support course extended available
staff and created more comfort in caring for the critically
ill. In addition, hospital staff from other departments
were reassigned to the emergency department to supple-
ment the staff shortfall. Additional inpatient critical care
units were opened to take patients from the emergency
department (ED), decreasing their ED length of stay and
ultimately making staffing more manageable. 
• Changes in typical medical resident roles were needed.

Resources had to be pulled from scheduled rotations.
Many residents were relieved of outpatient responsibili-
ties to help with the growing number of inpatients. Daily
communication with residency leadership was essential
to create safe and reliable processes and help residents
cope with stress and grief. Additionally, some resident
staff were trained for typically non-physician tasks such
as intravenous drips and use of smart pumps. 
• Nurses and ancillary staff were also redeployed to pro-

vide cross-training and refresher training based on their
prior experience, such as medical/surgical or critical care.
Nurse educators prepared mandatory educational mod-
ules on basic isolation precautions for all hospital staff,
and a review of donning and doffing for clinical staff.
Additionally, nurse educators created rapid orientation
and onboarding processes for the much-needed agency
staff, comprised of a virtual orientation before their ar-
rival and minimal hands-on orientation upon arrival.
One organization partnered early with local 1199 SEIU
(the union representing its nursing staff and support ser-
vices) to message staff to prepare for increased patient
loads and surge capacity. 
• It was essential that staff heard both hospital leadership

and union organizations give the same message and be
supportive of each other. The same was true of coopera-
tion between hospital leadership and other unions. 

Typical work paradigms changed. For example, at one
hospital, nursing supervisors—who are often the senior ad-
ministrator in-house—were becoming overwhelmed dur-
ing off-shifts. The nurse directors tried to be there 12 +
hours a day, five to seven days a week. This was not sustain-
able. Changes were made in the nurse directors’ schedule to
work four shifts a week covering 6:00 am to 3:00 pm , 8:00
am to 5:00 PM, and 3:00 pm to midnight seven days a week.
This gave the off-shifts additional help and staff saw man-
agement and felt supported, boosting morale. It helped the
nursing supervisors manage the house and all the issues that
were arising while protecting the directors from burnout. 

As burnout grew and morale was tested, staff wellness
was prioritized. Were basic needs of staff being met to fos-
ter a sense of physical and psychological safety so that they
could feel secure and confident coming to work? A con-
certed effort was made to bolster morale and team spirit.
Donated items from individuals, community groups, and
organizations helped boost and support morale. Processes
were developed for pickup and delivery of donated items. 

Hospital staff were often greeted with thanks during shift
changes. Each night in New York City, people opened win-
dows or stepped out onto balconies and rooftops to give
thanks and gratitude to all the frontline workers who risked
their lives every day. 7 

In general, a sense of community and collaboration de-
veloped from all stakeholders. Medical staff, residents, and
ancillary and office staff from departments not impacted
by the pandemic surge were cross-trained and redeployed
from a newly developed float pool managed by the com-
mand center. Engaged leadership fostered a sense of com-
munity and collaboration by helping meet the daily needs
of the staff and patients. 
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What Didn’t Work Well? 

While staff were supportive and accepting of new roles, ex-
isting trained staff were limited, especially in critical care ar-
eas. Staff were trained to support new roles but on-demand
training created challenges both in terms of the urgency and
depth of training needed. 

Additionally, due to high demand and limited supply,
staffing agencies charged exorbitant fees beyond some in-
stitutions’ financial capabilities, creating unequal recruiting
potential among different health systems and hospitals. 

Medical Reserve Corps (MRC) was available but limited
enlistment due to lack of staff was an issue. 

Recommendations for Hospitals/Health 

Systems/Providers 

• Greater collaboration between all health systems is nec-
essary to send staff to high-need areas. This must be re-
gional and even national. 
• Pooling staffing resources and planning pre-pandemic

load bearing between at-risk hospitals and those with
available resources may help with burnout and create a
sense of support across institutions. 
• Continue to advance collaborative efforts to develop and

define innovative staffing models of care with consider-
ation of education, experience, and competency along
with acuity and ratios to better address future events. 
• Increase staff access to post-pandemic mental health sup-

port. 
• Hospitals/health systems should continue to collaborate

and share best practices. 

Recommendations for County/State/Federal 
Policymakers 

• Federal, state, and local assessment of pre-pandemic
planning should be done related to staffing and public
health infrastructure to support at-risk organizations. 
• Greater federal and state management of items on allot-

ment is necessary to ensure hard-hit areas get the needed
staff, along with equipment and supplies. 
• Provide funding and structural aid/support to prepare

for future healthcare staffing needs and mental health
services of impacted staff. 
• Collected data should be used to identify hot spots by

ZIP codes and funnel assistance to those areas. 
• Continue to support and help manage load sharing be-

tween hospitals. 
• Help create staffing pools available at a capped fair mar-

ket rate. 
• Fair distribution of grant monies to underserved pop-

ulations (e.g., Federal Communications Commission—
telehealth) is needed to help support the work done by

hospitals/health systems caring for this population. 
COMPETENCY 

ROOT CAUSE: The inability of healthcare organizations
to rapidly pivot and move clinical staff to different roles re-
quiring additional skills and competencies further stressed
the system and workforce responsible for providing the
training and oversight necessary. This increased the likeli-
hood of staff stress, burnout, attrition, negative outcomes,
and an overwhelmed healthcare workforce and system. 

The COVID-19 pandemic stretched the competencies
of New York state health systems in ways that were some-
what foreseeable. Most health systems were able to quickly
build the infection control and disease treatment compe-
tencies required to meet basic patient needs, in part using
protocols iteratively developed and quickly disseminated by
large hospitals in New York City and federal agencies. How-
ever, pre-pandemic gaps in the competency of the health-
care workforce prevented many hospitals from optimally ex-
panding their hard-pressed inpatient workforces. This had
predictable, ongoing effects on staff resilience, burnout, and
retention. 

The dramatic surge of patients with novel infectious
pneumonia taxed the competency of the healthcare work-
force in at least four ways. First, and most obviously, hos-
pital EDs and medical ICUs saw a substantial increase in
their need for competent staff. 

Delivering care for epidemic infectious diseases was once
a main preoccupation of US hospitals, but these skills are
not widespread among the highly specialized staff that com-
prise today’s health workforce. At one time, every nurse was
an expert at turning, positioning, and bathing immobile
patients; suctioning the airway of patients with respiratory
infections; and charting fever curves. Thousands of nurses
now work in specialized areas such as cardiac catheteriza-
tion laboratories or dermatology clinics or as utilization re-
view specialists. Large hospitals employ teams of physician
associates to hold retractors during robotic surgery or inter-
rogate cardiac pacemakers. The range of skills possessed by
physicians has become equally narrow. 

As a result, an immediate challenge during the spring
2020 COVID-19 surge was how to expand the number of
healthcare workers caring for patients suffering from acute
respiratory failure when using staff whose normal roles did
not include relevant competencies. 

A second challenge arose in service areas that were not
directly involved in delivering COVID-19 care but could
not be reduced or suspended, such as birthing centers, ra-
diology departments, and dialysis units. Staff in those areas
needed to attain “on the fly” infection control competencies
to work safely in the new pandemic environment. 

A third competency challenge related to healthcare sys-
tems’ ability to prevent the spread of viral illness, including
among their own staff. This called on (and in some cases
profoundly stressed) competencies in triage, diagnostic test-
ing, contact tracing, quarantine, and vaccination that infec-
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tion control departments already possessed, while requiring
the rapid acquisition of new competencies (e.g., most hos-
pitals needed to learn how to sterilize and reuse “disposable”
personal protective equipment and other single-use items). 8 

An unanticipated fourth provider competency gap was
an inability among some redeployed staff to use the local
electronic health record (EHR). Providers unable to enter
ICU admission orders or daily progress notes into the hos-
pital EHR could not significantly contribute to the care of
hospitalized COVID-19 patients, despite good intentions. 

What Worked Well? 

The principal need in hard-hit areas was to quickly expand
ICU surge capacity. Successful strategies included: 

• extending the reach of pulmonary-critical care physi-
cians by switching them from the traditional attending
physician role to consultants who supervised teams of
volunteers (usually cardiologists, surgeons, or hospital-
ists accustomed to the hospital environment) who deliv-
ered minute-to-minute COVID-19 ICU care; 
• shifting idled surgical critical care physicians and anes-

thesiologists to pulmonary ICU duty, often accompa-
nied by their own trainees, pharmacists, advanced prac-
tice providers, and case managers; 
• assigning young adult COVID-19 patients to pediatric

hospital wards and ICUs, which in 2020 were often idled
by the scarcity of COVID-19 cases among children; 
• promoting students and trainees into the full-time work-

force ahead of schedule (e.g., graduating the 2020 med-
ical school class early to expand the number of resident
physicians) 9 ; 
• asking medical and nursing students to take over non-

clinical duties such as medical scribe, communicating
with families, and locating supplies 10 ; and 

• attempting to expand the supply of critical care nurses
by hiring locum tenens “travelers,” substituting certified
registered nurse anesthetists for ICU nurses, enticing re-
cently retired nurses to return to work and shifting reg-
istered nurses, licensed practical nurses, and aides from
low-acuity positions into the ICU to work as “care part-
ners” for regular critical care nurses. 
• While New York state hospitals varied in how they

adopted ICU surge capacity interventions, most fol-
lowed a common script that the large New York City
hospitals at the leading edge of the surge developed us-
ing iterative process design. 11 This was generally suc-
cessful. Indeed, the manner in which competency in
COVID-19 staffing, clinical operations, ethics, visita-
tion policy, pharmacology, ventilation protocols, end-
of-life decision-making, and dozens of other useful pro-
tocols spread across the state in advance of traditional
scientific publication was a pandemic success story that
deserves further study. Evidence suggests most New
York state hospitals eventually acquired the competen-
cies needed to meet the second and third challenges suc-
cessfully. 

There was little patient-to-patient SARS-CoV-2 trans-
mission and even less patient-to-staff transmission within
New York state hospitals where staff were trained to use
hand hygiene and N95 masks, and where enough masks
and other personal protective equipment (PPE) were avail-
able (until the omicron variant). 

This is probably explained by the fact that even sim-
ple surgical face masks reduce SARS-CoV-2 transmis-
sion by ∼70% in hospital settings 12 and that all patient-
facing healthcare workers in New York state are required
to undergo annual N95 mask fit-testing, maintaining at
least a basic level of competency in PPE use. Like the
well-documented experience in Great Britain, 13 healthcare
worker infections in New York appeared to simply track the
incidence of new infections in local communities. 

What Didn’t Work Well? 

Notable competency gaps appeared early and remain a con-
cern. Despite the innovative work-around measures de-
scribed above, no organization was completely successful
at expanding or substituting its cadre of full-time critical
care nurses and respiratory therapists to comfortably meet
the pandemic surge. Therefore, the competencies required
to do those jobs are sufficiently unique that hospitals can-
not readily deploy more workers when public health crises
result in a larger number of people needing ICU care. 

Should the current statutory scope of practice of critical
care nurses, respiratory therapists, and physician associates
expand to allow them to manage ventilators and other ICU
therapies independent of physicians in a crisis? Given the
connection between the physical and moral exhaustion ex-
perienced by full-time hospital nursing and technical staff
over the last 18 months and the current crisis in hospi-
tal staffing, finding innovative approaches to sustaining the
New York state hospital workforce is a top priority. 14 

Competency gaps also confounded some hospitals’ at-
tempts to “flex” physicians and advanced practice providers
from outpatient and specialty roles into hospitals to help de-
liver inpatient COVID-19 medical care. Many health sys-
tems discovered that a substantial portion of their medical
staff lacked basic life support and advanced cardiovascular
life support certification, familiarity with mechanical ven-
tilators, ability to use PPE, or experience managing simple
inpatient medical problems. 

Finally, while patient-to-patient and patient-to-staff
transmission in hospitals were uncommon, many hospi-
tals in the state did experience staff-to-staff transmission.
This usually occurred as a result of employees reporting to
work while ill or congregating in the workplace (e.g., during
lunch) counter to social distancing guidelines. This situa-
tion was exacerbated by a lack of space to properly socially
distance staff during lunch or other breaks. In this regard,
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too, New York’s experience mirrors that of European hos-
pitals, where staff-to-staff was a frequent mode of transmis-
sion. 15 

Transmission of respiratory viruses between healthcare
workers—potentially devastating when it reduces staffing
levels due to illness or the need to quarantine—remains a
challenge. Preventing staff-to-staff transmission of viral res-
piratory illness in the workplace requires more education
and would benefit from innovative environmental designs
that reduce the danger of droplet, aerosol, and contact ex-
posure in work areas where healthcare staff congregate. 

Recommendations for Hospitals/Health 

Systems/Providers 

• Ensure healthcare workers maintain the basic competen-
cies necessary to deliver emergency medical care in a cri-
sis. 
• Use economic incentives to expand the workforce.

Adopt policies (e.g., tuition support, higher hourly pay,
self-scheduling, flexible hours, paid continuing edu-
cation, recruitment/retention bonuses) that encourage
New York state residents to enter those fields and non-
New York medical professionals to relocate here from
other states. 
• Expand virtual learning options for healthcare workers

seeking to maintain general medical competencies. 
• Recruit and maintain crisis response “flex” teams that

can be deployed rapidly to hospital EDs and inpatient
units in response to pandemic pneumonia, weather dis-
asters, mass casualty events, and other public health
crises. 
◦ Flex staff might be mostly advanced practice

providers who normally work in outpatient clinics or
procedure areas, rather than mostly physicians. 

◦ Members of the crisis response team would maintain
a basic inpatient medical/surgical skill set, including
basic life support, advanced cardiovascular life sup-
port, and advanced trauma life support certification;
competency with PPE use; fluency in the hospital’s
inpatient EHR; familiarity with mechanical venti-
lator theory and practice; and competency in basic
medical tasks like blood transfusion and fluid and
electrolyte replacement. 

◦ Pre-certify flex providers as free of health conditions
that would prevent them from working with infec-
tious disease patients and as willing to be redeployed
to inpatient critical care units (these two factors
were sometimes barriers during the initial COVID-
19 surge). 

• Produce more education on preventing staff-to-staff
transmission of viral respiratory illness in the workplace.
• Innovate environmental designs that reduce the danger

of droplet, aerosol, and contact exposure in work areas
where healthcare staff congregate. 
• Create basic EHR education materials for newly de-
ployed staff (or alternative approaches) to ensure that
staff are able to enter ICU admission orders and daily
progress notes into the local hospital EHR, including
staff reassigned from an affiliated skilled nursing facility.

Recommendations for County/State/Federal 
Policymakers 

• Provide enhanced funding as an economic incentive to
expand the state’s workforce (including recent retirees)
in strategic categories to ensure a sufficient supply of
competent staff. 
• Expand the scope of practice for critical care nurses,

respiratory therapists, and physician associates to allow
them to manage ventilators and other ICU therapies in-
dependent of physicians in a crisis. This would improve
efficiency and effectiveness. 
• Expand maintenance of certification requirements for

physicians and advanced practice providers. 
• Create and sustain flexible public health crisis response

teams that can be deployed to support hospitals and
health systems in need of competent staff. 

EDUCATION AND TRAINING 

ROOT CAUSE: Insufficient disaster planning, education,
and training for healthcare organizations, workers, and
leaders led to delayed solutions, redundant efforts, and mul-
tiple barriers to providing safe care. This increased the like-
lihood of staff stress, burnout, attrition, harm, and an over-
whelmed healthcare workforce and system. 

Advances in health care science have driven specializa-
tion of the health care environment and workforce. Con-
sequently, treatment options and improved outcomes have
expanded immensely. Healthcare educational institutions
have aligned their programs to support increased expertise
in diverse specialties and training programs to support over-
all national goals and needs. This specialized workforce,
however, is less flexible and adaptable at practicing out-
side of a trained and certified clinical scope. In the set-
ting of a global pandemic caused by a previously unknown
pathogen, immense changes were occurring at an unprece-
dented pace in healthcare. 

Many highly specialized healthcare workers needed a
significant amount of rapidly deployed education, train-
ing, competency, and oversight. This was evidenced by the
scarcity of specialty nurses and respiratory therapists with
the experience necessary to care for the growing number
of acutely ill patients in a critical environment and an un-
known treatment protocol. Many redeployed nurses from
the ambulatory and surgical environments were without
sufficient/recent inpatient clinical experience and the rapid
development of an internal program for many healthcare fa-
cilities was difficult. Exposure to and the expertise to man-
age complex infectious diseases occurs most frequently in
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larger institutions in highly populated areas. As COVID-19
progressed to rural areas with smaller hospitals without the
resources to develop and maintain internal educational and
training programs, it placed additional stress on the hos-
pitals and workforce. Along with the ability to rapidly ad-
vance basic clinical skills, organizations needed to help staff
develop new skills. Ensuring the proper use of PPE amid
limited supplies and a lack of clarity regarding use, for ex-
ample, added to organizational challenges. 

Hospitals and health systems were not the only entities
that suffered from a highly skilled workforce unprepared for
the pandemic. The supply of public health experts and re-
sources fell far below what was necessary to meet demand.
Funding and infrastructure for public health institutions
has stagnated in recent years. 16 As such, when faced with
a sudden and rapidly developing pandemic, public health
expertise was not able to support providers. 

Organizations received almost daily executive orders,
reports, and requirements to review, communicate, and
rapidly enact across hospitals, systems, and networks. To
respond efficiently, organizations needed the legal and reg-
ulatory expertise to understand the intent of these com-
plex and frequently changing requirements from the state,
CDC, and others, along with the structure to support rapid
change management principles. 

Clinical leaders were fully integrated into disaster pre-
paredness programs, many without prior exposure or expe-
rience in pandemic readiness. Knowledge surrounding so-
cial determinants of health, population health, equity, and
diversity remain limited in some healthcare environments. 

What Worked Well? 

Despite the challenges, uneven resources, and gaps in
knowledge and expertise, the majority of hospital leaders
connected with internal and/or external organizations, cre-
ating regional networks to share information and coordi-
nate responses. Statewide advocacy groups such as HANYS
gave providers much-needed resources, forums, and advo-
cacy to help them understand, communicate, and respond
to the frequently changing state and federal requirements. 

Most impressive was the development of clinical teams
who created treatment guidelines and training modules that
were shared broadly across the country through professional
societies, medical and nursing journals, and informal net-
works. 

Rapid changes and flexibility in state regulations cover-
ing telehealth, cross-credentialing through disaster privileg-
ing, documentation, and visitation rules also helped. 

Many organizations built impressive and redundant
communication pathways, including daily incident com-
mand meetings and briefings, physician and nursing leader
briefings, executive communications, and even regional up-
dates. 
In addition, many organizations developed unique mod-
els of care delivery and training toolkits that should be con-
sidered and shared for future disaster planning. 

What Didn’t Work Well? 

Over time, healthcare institutions prevailed and many posi-
tive changes have been and will continue to be made. How-
ever, the degree of stress on the organizations and their
workforce was extreme, in part due to the lack of estab-
lished national, state, and local structures to support col-
laboration. 

There was a lack of public health expertise and resources
to assist in the development and application of testing and
contact tracing, along with an inability to provide and sup-
port the knowledge, skills, competencies, and data needed
during the pandemic surges. 

In addition, healthcare provider education programs
may not include sufficient knowledge to prepare workers
to adjust, cope, participate and lead in future pandemics
and disasters. 

Other key challenges included the following: 

• Ambulatory care staff were timid about working in the
inpatient setting and inpatient nurses found it onerous
to educate and supervise the ambulatory nurses. 
• Many redeployed providers had difficulty navigating and

documenting in the EHR. 
• There was no pre-planned disaster resource structure in

place, such as a comprehensive nationwide medical re-
serve program. Recent retirees, for example, wanted to
participate but could not be deployed because just-in-
time training was not immediately available. 
• The responsibility for deploying consistent education

and training throughout the nation, state, and region
and within health systems was unclear, leading many to
“reinvent the wheel.”
• There was limited and/or uneven access to advances in

online education and training models such as simulation
and online clinical learning. 
• Multistate/national licensure agreements and legislation

were needed. 
• Care delivery models were augmented to support staffing

shortages. However, novice and redeployed staff did not
always have immediate access to onsite leadership, ex-
pertise, and learning from clinical experts. 
• Sorting out divergent professional society recommenda-

tions was challenging and often contrary to CDC or
DOH. 
• Data analytics, development, and expertise were insuffi-

cient in many healthcare environments. 
• The focus on COVID-19 education, training, and other

activities including deploying staff from quality and
safety programs degraded the application of knowledge
to other important priorities, such as prevention of
hospital-acquired infections. 
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• The loss of staff, a move to traveler roles, childcare needs,
and retirements led to a decline in the average level of
education and training among staff, despite additional
efforts. 

Recommendations for Hospitals/Health 

Systems/Providers 

• Expand incident command training for leaders and tai-
lor it to pandemic readiness. 
• Develop, expand, and align education within profes-

sional education and training programs for physicians
and nurses regarding social determinants of health
(SDOH), population health, equity, diversity, and dis-
aster preparedness. 
• Expand access to online simulation and clinical training.
• Rebalance staffing to create an educated and well-trained

staffing buffer as a reserve to draw on in times of crisis.
This may take the form of cross-trained clinicians who
regularly rotate between specialty areas. In this way, well-
trained staff could be shifted immediately to fill critical
staffing needs in specialty areas. 
• Create stronger ties with retirees who could be mobilized

to assist (coordinate with state and federal programs). 
• Educate and train managers for potential future pan-

demics in areas like supply chain. 
• Increase staff support (physical and mental) for inexpe-

rienced staff called in to provide necessary care. 
• Develop models of disaster care delivery that ensure ex-

perienced clinical experts provide leadership, expertise,
and oversight to novice and redeployed staff. 
• Maintain manager oversight to support less experienced

staff, despite staffing shortages that can pull managers
into direct care roles. 
• Educate and train health systems in crisis and pandemic

coordination. 
• Develop online educational programs similar to Ad-

vanced Cardiovascular Life Support training modules
for on-demand training for key clinical skills to reduce
the burden of redeployment on local hospitals. 

Recommendations for County/State/Federal 
Policymakers 

• Establish greater coordination between the World
Health Organization (WHO), CDC, DOH, and pro-
fessional societies. 
• Establish greater coordination among federal agencies;

for example, the Occupational Safety and Health Ad-
ministration (OSHA) was very late to the pandemic re-
sponse when it was already being managed by CDC and
by DOH in New York. 
• Advance National Guard training and deploy them more

liberally. 
• Create a field hospital template and toolbox applica-

tions. 
• Create a ventilator allocation process, policy, and regu-
lations. 
• Encourage professional education reform through grants

to expand and align physicians’ and nurses’ knowledge
on SDOH, population health, equity, diversity, and dis-
aster preparedness. 
• Create a national vetting process for all society guide-

lines to reduce the amount of credible information with
mixed messages. 
• Support advances in simulation and online clinical train-

ing. 
• Support multistate/national licensure agreements. 
• Assess and maximize practice to top of licensure for nurs-

ing and advanced practice nurses, especially surrounding
telehealth and primary care. 
• Create and deploy national education and training via

the Department of Homeland Security about incident
command in a broad crisis like a pandemic. 
• Educate and train regional crisis/pandemic coordina-

tion. 
• Design, educate, and train county health departments

on their role in a crisis/pandemic, including their role in
data collection, analysis, and visual display. 
• Develop and maintain a national, state, and local health-

care reserve program. 

COMMUNICATION 

ROOT CAUSE: The lack of a coordinated healthcare com-
munication infrastructure covering local, regional, state,
and countrywide healthcare institutions, governing bod-
ies, professional organizations, and the media led to in-
consistent communication, limited understanding of re-
gional issues and needs, and inadequate recommenda-
tions/solutions for healthcare institutions, consumers, and
communities. This increased the likelihood of confusion,
mistrust, ineffective solutions, and negative impacts on
health and the economies of multiple communities. 

Consistent and effective communication is a challenge
for most organizations even in the best of times. Dur-
ing times of increased stress and uncertainty, organiza-
tions without well-developed communication structures
and practices in place will struggle to provide effective com-
munication, resulting in unintended outcomes. 

In healthcare, insufficient communication contributes to
between 50% and 80% of sentinel events nationwide—a
patient safety event that results in death, permanent harm,
or severe temporary harm. 17 In the face of a rapidly spread-
ing and deadly pandemic, crisis communication is criti-
cal to both internal (providers and workforce) and external
(patients and community) affairs. The growth of mergers
and acquisitions within healthcare has highlighted the need
for greater alignment and standardization of both evidence-
based care/treatment and effective communication. 
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Proactive efforts to develop communication and collabo-
ration structures and processes are critical to achieving this
alignment prior to a crisis. These proactive efforts should
include diverse communities and organizations in addition
to hospitals. 

Current capabilities to develop and implement effec-
tive communication structures remain uneven throughout
healthcare. While the resources of larger institutions and
networks may have been tested and improved by previ-
ous crises, smaller independent organizations with fewer re-
sources still struggle to put these structures into place. 

In addition, healthcare has been challenged with a work-
force shortage for almost a decade prior to the pandemic.
This, along with a degrading public health infrastructure
and an aging population, increased pressure to ensure safe
and effective care during this pandemic. 

What Worked Well? 

Clinical specialties and professional societies disseminated
and communicated clinical studies, treatment protocols,
and medical and nursing models of care fairly rapidly.
Communication at the individual healthcare system level
was also generally good, including between different med-
ical specialties and across inpatient and outpatient care
venues. Infectious disease specialists, chief medical officers,
and other medical and nursing leaders maintained effective
communication within most organizations. 

Although frequent and rapidly changing information
was a challenge, advocacy groups such as HANYS provided
valuable context and follow-up. 

In addition, statewide quality organizations were critical
in providing advocacy for healthcare providers and valuable
information and feedback to state and federal agencies. 

Communication from state and federal agencies on alter-
native access models, licensure, and telemedicine was gen-
erally effective. 

When organizations were required to restrict visitation,
most were able to successfully use technology to support
patient and family communication. 

What Didn’t Work Well? 

While many hospitals and healthcare agencies developed
communication within and between affiliates and regions,
this was not consistent throughout the state. Regions were
not established in advance with forethought of supply chain
needs, transport, or expertise. Some provider organizations
worked within their networks and others worked with re-
gions based on geography or prior exposure and relation-
ships, while others struggled independently. 

Incident command structures, resources, and competen-
cies varied, with minimal clinical leadership built into pro-
grams. This impacted individual hospitals and others in
terms of how and what was communicated back to state and
federal programs, thereby potentially impacting the avail-
ability of accurate and timely information. 
Many large organizations had previously developed play-
books using communication methods such as video, elec-
tronic, web-based, face-to-face, and web postings to sup-
port effective communication with staff and the commu-
nity. Others needed to develop these from scratch with lim-
ited expertise and resources. 

Crisis management within healthcare institutions is in-
dividualized, and expertise is based primarily on resources.
There are limited available resources from state and federal
organizations to assist in coping with large-scale disasters.
These factors particularly impact organizations that are ru-
ral and/or are not part of a larger system. Due to visita-
tion restrictions, limited resources and a lack of protocols,
the communication between healthcare providers, patients,
and their families was difficult and often sporadic, increas-
ing stress and anguish. 

Statewide recommendations and directives were made
without enough information or influence from regional
healthcare leaders, leading to premature, unbalanced re-
strictions, as well as reduced access to care and staffing is-
sues related to travel. This had significant clinical and finan-
cial impact on rural healthcare organizations, providers, and
staff. 

Timely, consistent communication from state and fed-
eral political leaders is critical in public health crises. When
communication regarding COVID-19 became politicized,
it adversely impacted public sentiment while decreasing
consensus and collaboration. 

Existing public health literacy and communication in-
frastructure proved insufficient to support broad consensus.
This infrastructure was unable to stem the erosion of public
trust and support and the proliferation of misinformation
and/or misunderstanding. 

Public health infrastructure was poorly resourced and
was quickly overwhelmed and unable to provide timely ser-
vices and communication to the public and healthcare in-
stitutions. 

The media were not used to their best or fullest potential
at the local, regional, and state levels. Political leaders, pol-
itics, and sensational stories often were the headlines and
focus. Healthcare institutions required more support com-
municating with the public as they navigated restricted vis-
itation policies, staffing shortages, COVID-19 surges, and
data and resources for testing and treatment. 

Communication and influence from various healthcare
providers such as hospitals, clinics, nursing homes, and hos-
pice care programs to state and federal agencies were unbal-
anced, impacting regulator decision-making and ultimately
healthcare outcomes. 

Opportunities for retired and non-working health care
workers were not clearly communicated. Eligible workers
were not easily located, and there was wide variation in in-
centives and training available. 

Ultimately, the inability to rapidly flow, standardize, and
scale communications between healthcare organizations;
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local, state, and federal authorities; and the community in-
fluenced who, how, and what was communicated through-
out the pandemic, sowing additional mistrust and fear. 

Overall, communication about COVID-19 contributed
to (rather than alleviating) misinformation, anxiety, confu-
sion, and adverse outcomes. 

Recommendations for Hospitals/Health 

Systems/Providers 

• Reassess critical communication structures and relation-
ships within and between affiliates and outside agen-
cies including nursing homes, rehabilitation, and home
care providers. Build on current disaster planning and
advance collaborative improvement projects to develop
teamwork skills and relationships. 
• Develop crisis communication teams (including clinical

expertise) along with associated policies and procedures.
Leverage the capacity of larger health systems to support
smaller hospitals. 
• Identify and support internal public health clinical com-

municators for potential high-risk events in advance. 
• Develop and advance relationships with local media to

support public health literacy. 
• Reassess/restructure incident command structures to in-

clude clinical and quality expertise and enhance man-
agement knowledge. 
• Collaborate and advocate for state and federal public

health workforce (voluntary and/or paid) and prepare
for the next public health crisis by building communica-
tion and volunteerism for hospitals and health systems. 
• Develop protocols and resources to support and ensure

effective communication with patients and their families
(support persons). 

Recommendations for County/State/Federal 
Policymakers 

• Provide support and recommendations regarding the de-
velopment of federal, state, and regional operational and
communication structures and models prior to the next
pandemic or public health crisis. These models must
have a regional component to prevent unnecessary and
harmful directives. 
• Provide support for crisis management and incident

command tools and resources that enable effective team-
work and communication within and between health-
care organizations as well as clinical experts (physicians,
nurses, and frontline staff). 
• Develop and provide data and dissemination models and

tools that are accurate, defined, consistently communi-
cated, and easily understood by the consumer. 
• Follow CDC recommendations to use subject matter

experts such as a chief public health communicator as
the primary resource for communication and guidance
for the public and providers. This is preferable to us-
ing political leaders as principal communicators of pub-
lic health information, which can politicize the message
and dilute its acceptance and impact. Identify these ex-
perts in advance of high-risk events. 

HUMAN FACTORS 

ROOT CAUSE: Insufficient crisis and change management
expertise and infrastructure within healthcare systems to ad-
dress the impact of the pandemic on the workforce, includ-
ing its systems and processes, led to the inability to ade-
quately maintain/sustain support and overall risk reduction.
This increased the likelihood of harm and an overwhelmed
healthcare delivery system. 

ROOT CAUSE: Longstanding inequities in health care
were exposed during the pandemic, leading to enhanced
spread within at-risk communities, increasing the likeli-
hood of an overwhelmed healthcare delivery system. 

Because of the rapidity of the pandemic surge and the
acuity of patients’ illnesses, many hospital staff had to be
trained rapidly to achieve competency. New treatment ar-
eas were opened; hallways, auditoriums, conference spaces,
and swiftly constructed triage tents were all used for patient
care. Hundreds of new and complex policies, processes, and
procedures needed to be developed quickly and taught to
redeployed staff now caring for these critically ill patients.
Moreover, new infection control processes were vital and
were being developed in rapid-fire sequence as PPE supplies
and availability fluctuated day to day. 

For both staff and patient safety to be maintained, it was
imperative that redeployed staff be rapidly and effectively
trained in complex technologies, many of which they had
not previously used. In addition, training and practice in
appropriate infection control processes, including master-
ing complex donning and doffing techniques, equipment
disposal, and the correct use of N95s, cover masks, goggles,
gowns, and powered air-purifying respirators, was essential.

All of these competencies were learned under increased
stress, fatigue (sometimes to the point of exhaustion), and
realistic fears regarding personal safety and safety of friends,
family, colleagues, and patients. 

Work during the early stages of the pandemic was being
rapidly reimagined, and all of these changes were occurring
while staff were called upon to simultaneously treat criti-
cally ill patients afflicted with a new, little known illness. 

Human Factors and Ergonomics 

The principles of human factors and ergonomics (HFE) fo-
cus on how humans interact with their work environment
and evaluate human capabilities and limitations. HFE as-
sesses how work is actually performed in the workspace
versus work as it is imagined or envisioned to be done in
the “sterile world” conceived in policies and procedures. 18

HFE principles include frontline usability testing, pro-
cess simplification and standardization, situational aware-
ness/planning, teamwork and training, and frequent com-

https://www.cdc.gov/eis/field-epi-manual/chapters/Communicating-Investigation.html
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munications to disseminate new information and thereby
reduce stress and errors caused by lack of knowledge, plan-
ning, and teamwork. 

What Worked Well? 

Application of HFE principles helped mitigate some of the
safety risks posed by the first pandemic wave. For exam-
ple, some organizations created work teams comprised of
an attending physician (or appropriately trained fellow cre-
dentialed as an attending) who donned PPE and entered
the patient’s room to conduct a bedside evaluation. Other,
often junior team members served as scribes. “COVID con-
sult” teams were designated so that the frontline COVID-
19 team could rapidly contact subspecialists for advice and
assistance. 

Orthopedic, critical care, and anesthesiology staff at
some hospitals created “proning teams” to reduce the work
of frontline staff, and anesthesia staff created “hypoxia
teams” to monitor patients’ oxygen status and appropriately
adjust therapies. Surgical teams developed new intraopera-
tive guidelines for needed surgical procedures and shared
these throughout the hospital network. 

Initially, around-the-clock product cleaning and don-
ning and doffing training and observation sessions were
conducted by the infection control and quality and safety
teams to ensure that frontline staff developed confidence in
their ability to correctly handle PPE. Many newly desig-
nated COVID-19 rooms had solid doors. Some hospitals
cut and placed windows in the door so staff didn’t have to
constantly walk into the rooms. 

At one organization, experts from pulmonary medicine,
critical care, and anesthesiology created uniform policies,
procedures, and goals to target appropriate oxygenation lev-
els, employ high-flow therapy (which included the appro-
priate use of HEPA filters and negative pressure rooms) and
created guidelines for intubation and respiratory therapy. 

Once standardized, electronic ICU and telemetry health
teams tracked the implementation of these processes
throughout the organization. These telemetry teams were
able to remotely monitor multiple patient care areas at once
to help ensure that whenever possible, the care across the
COVID-19 ICUs and floors was standardized and harmo-
nized with newly created policies and procedures. The same
e-ICU teams were able to track the progress of patients in
the ICU and floor areas and determine which patients re-
quired their care to either be stepped up or down. 19 This
improved throughput and bed management at some hospi-
tals. 

In keeping with HFE principles, leadership huddles were
conducted in a standardized fashion a minimum of three
times daily to assess the movement of patients throughout
the hospital and ensure standardized care and clear and con-
cise communication. However, the sheer volume of cases
limited this as a viable approach for some hospitals. 
Other infectious diseases and medical and PhD pharma-
cists tracked product availability and created care pathways
for the appropriate use of pharmaceutical agents. These ex-
perts served as an informed resource regarding newly evolv-
ing best practices, such as those defining the use of con-
valescent plasma, IL-6 antagonist, high-dose steroids, an-
ticoagulants, ACE inhibitors, and the utility and safety of
other widely considered therapies such as zinc, high-dose
intravenous vitamin supplementation, and hydroxychloro-
quine. 

Newly released medical information and updated
guidance generated by academic, state, and federal re-
sources were widely disseminated by email, online message
boards, and frontline signage and through a network-wide
COVID-19 website. The application of HFE helped estab-
lish a structure for newly created teams, improved patient
safety, standardized care, and sought to mitigate stress by
providing access to critical information, real-time training,
and frontline staff support 

What Didn’t Work Well? 

In the field of HFE, the “anchoring effect” is a cognitive
bias that describes the common human tendency to rely
too heavily on the first piece of information offered (the
anchor) when making decisions. During decision making,
anchoring occurs when individuals use an initial piece of
information to make subsequent judgments. Anchoring is
problematic for patient care because it can result in missed
diagnoses and other errors. With COVID-19 evolving so
rapidly, it was important for clinicians to be open to new in-
formation and to constantly integrate recent learnings into
their thought process. 

Similarly, the rapid pace and surge of patients meant
that there was limited time for usability testing of newly
designed processes and systems. Usability testing is critical,
as it can help reveal "work arounds" and other flaws that
introduce the opportunity for human error. 

Finally, while there was an initial COVID-19 surge in
spring 2020, the pandemic has now continued for nearly
two years. In the beginning, there were many displays of
community support for healthcare workers, including clap-
ins, food donations, and first responder parades. Eventu-
ally, these expressions of appreciation tapered off, yet the
stress on staff has continued. Health care workers are tired,
burned out, and struggling to maintain morale. Hospitals
are doing all that they can to address burnout and attract
new workers, but this prolonged fatigue has the opportu-
nity to introduce errors and harm to patients. 

Recommendations for Hospitals/Health 

Systems/Providers 

• Apply human factors engineering to ensure patient and
staff safety during future pandemics. 
• Conduct usability testing as much as possible. 
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• Recognize the importance of sustaining staff morale,
mitigating the impact of fatigue, and preventing
burnout over the long term. 

Recommendation for County/State/Federal 
Policymakers 

• Provide enhanced funding to support changes to the
physical environment to support implementation of
HFE. 

TRUSTED INFORMATION 

ROOT CAUSE: Insufficient public access/exposure to na-
tional and regional independent healthcare leadership ex-
pertise helped enable the politicization of the pandemic,
increasing the likelihood of confusion, loss of public confi-
dence, harm, and delays in effective care and treatments. 

ROOT CAUSE: The lack of an existing, reliable
database/registry for the collection, validation, and harmo-
nization of meaningful, usable data led to the inability to
rapidly and consistently collect, display, disseminate, and
communicate accurate COVID-19 information across the
healthcare system and to the public. This in turn led to
delayed and inaccurate information being shared and in-
creased the likelihood of confusion and mistrust. 

Among public and frontline healthcare providers, there
was a pervasive dread, a fear of what could happen and
about personal safety. This fear led to some responses that
seem extreme, especially in retrospect. At one New York
hospital, a locum tenens provider presented for her shift in
the ED decked out in a full gas mask outfit, far exceeding
any PPE guidance in place. Some surgeons were reluctant
to take COVID-19 positive patients with emergent condi-
tions to the operating room. 

What Worked Well? 

Flow of information, as it became available, was essential.
In one hospital, management presented frequent updates
to the staff regarding disease prevalence, PPE supply sta-
tus, and policy changes. There were few complaints when
the facility locked down and allowed entrance at only two
manned stations. Management was intentional about main-
taining visibility on the clinical units, answering questions
along the way. Hospitals that were part of larger systems
received regular updates from corporate leadership. 

Among those hospitals that were part of large academic
medical centers with a universal EHR, some were able to
enroll COVID-19 patients early on in research protocols.
Others who had access to national registries were able to ac-
cess trusted clinical information about specific patient pop-
ulations. 

Local newspapers often featured information from hos-
pital press conferences to help disseminate information to
the public. Other hospitals hosted weekly and/or daily
video press conferences to provide public updates on hos-
pital capacity, infection rates, and other key information. 

DOH hosted biweekly COVID-19 briefings for
providers to share the most recent data and intelligence
from across the state. HANYS and other associations also
held frequent calls to share information, provide a venue
for issue spotting, and facilitate collective problem solving.

Experiences from other countries were also helpful.
Many hospitals used data from the WHO and other sources
to learn how others were dealing with the same unknowns
we were facing. Infection rates, hospitalizations, and mor-
tality statistics from other countries also helped New York
hospitals predict how the virus might behave on US soil. 

With evolving protocols and research results, the toolbox
for treatment was improving. 

At some hospitals, it was the example set by the med-
ical staff obtaining their COVID-19 vaccination early on
that influenced the rest of the hospital employees to agree to
be vaccinated, with some facilities achieving a greater than
90% vaccination rate. 

To address the fear of the unknown, leaders needed to be
visible and accessible, and disseminate credible information
as it became available. 

What Didn’t Work Well? 

While the need for restricted visitation was understood, it
still placed a considerable burden on patients and staff. Pa-
tients with acute and chronic illnesses and those with al-
tered mental status presented to the ED without being able
to give complete or reliable histories. Staff strove to lessen
patient loneliness and patient and family anxiety by facili-
tating tablet internet communication. 

Politics influenced public perception regarding almost
every aspect of COVID-19-related illness, prevention, and
treatment. Armchair social media messengers held forth
and widely influenced public opinion, spreading politically
motivated “alternative facts” and outright fictions regarding
the risks of infection, hospitalization, and death rates, and
the risks and benefits of vaccination. 

This severely impacted the ability of the scientific and
medical community to convey actual scientific facts. The
lack of access to concurrent, verified, trustworthy frontline
data, as would have been available through the existence of
a readily available registry system, led to the dissemination
of conflicting information from federal and state govern-
ment leaders. This lack of coherent, trusted information, in
turn, eroded public confidence and hampered acceptance of
behavioral changes such as masking and social distancing,
among others, which were needed to reduce viral spread. 

Patients and non-clinicians had limited health literacy.
Individuals had inconsistent capacity to obtain, process,
and understand basic health information needed to make
appropriate health decisions. The knowledge and science
regarding this new infectious disease were rapidly evolving,
and without a clear “source of truth” the lay community
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turned to a variety of other, often less reliable, sources to
try to evaluate and respond to their risks of infection. 

Guidelines and recommendations evolved rapidly at the
state and the federal level. In New York, the governor issued
a series of executive orders that provided much-needed flexi-
bilities to hospitals and other providers, but the volume and
speed of documents made it difficult to process the changes
and apply adjustments internally. The EOs often also had
aggressive implementation timelines. 

Recommendations for Hospitals/Health 

Systems/Providers 

• Encourage trusted leaders in the organization to be vis-
ible and accessible, disseminate credible information as
it becomes available, and address fears of the unknown. 
• Communicate with staff and the public frequently to es-

tablish a consistent, steady presence. 
• Participate in national clinical registries, as feasible, to

access sound data about the virus, treatment outcomes,
etc. 

Recommendations for County/State/Federal 
Policymakers 

• Align local, state, and national guidance, recommenda-
tions, and reporting requirements as much as possible. 
• Provide adequate implementation time for hospi-

tals/health systems/providers when making changes to
guidance and/or recommendations. 
• Monitor other countries’ experiences with viruses and

other public health threats to help predict the experience
in the state and in the United States. 
• Develop a national database with clear definitions to

enable healthcare providers and government bodies to
more effectively monitor the pandemic and determine
where resources and alternative responses are needed.
By establishing a trusted source of validated data, pub-
lic healthcare experts would be better able to apply and
appropriately respond to rapidly changing information. 

ENVIRONMENT 

ROOT CAUSE: Lack of a proactive and predictive na-
tional healthcare environmental risk assessment and mitiga-
tion plan for pandemics led to an insufficient working en-
vironment. This increased the likelihood of stress, burnout,
harm, and an overwhelmed healthcare delivery system. 

COVID-19 profoundly changed the environment of
care experienced by New Yorkers. The need for quarantine
and infection control reduced access to most non-COVID-
19 medical services and made hospitals off limits to fam-
ilies and visitors. The new physical environment delivered
care in tents and from behind plexiglass barriers, while “load
sharing” shifted patients among facilities and geographic re-
gions. When the pandemic interrupted in-person care de-
livery, telehealth initiatives grew to satisfy patient needs for
care in the new healthcare environment. 

The environmental modifications required to care for
the infected proved stressful to consumers and even more
so to healthcare workers, contributing to burnout and attri-
tion. There is a pressing need for healthcare systems to iden-
tify which modifications to the care environment improved
COVID-19 treatment while avoiding healthcare worker
burnout. 

For consumers, the onset of the COVID-19 pandemic
in March 2020 changed the familiar healthcare environ-
ment in ways that were immediate, unsettling, and pro-
found. In hard-hit regions of the state, an early consequence
was the loss of convenient access to 24/7 emergency care,
as COVID-19-filled hospital EDs became places to avoid.
Following soon after came delays in medical testing, sus-
pension of elective surgery, and loss of access to longitudi-
nal care, as clinics and physician offices reduced their hours
or closed. The long-term adverse consequences of reduced
access to care for chronic conditions such as cardiovascular
disease and cancer have been well documented. 17 , 20 

When patients were able to access the new health-
care environment, they encountered unfamiliar features for
which few were prepared. In spring 2020, most commu-
nity COVID-19 testing took place outside in tents. Nor-
mally smiling healthcare workers were masked, gowned,
and shielded, removing human interactions that were con-
sidered part of the therapeutic environment. Hospitals
quarantined known or suspected COVID-19 infections in
negative pressure rooms on closed wards—an early 20th
century practice that had disappeared from most hospitals
with the introduction of antibiotics and vaccines. Hospi-
tals that breached capacity were forced to care for mechan-
ical ventilator patients in operating rooms, cafeterias, and
hallways—or to “load-shift” them to another facility. 21 

What Worked Well? 

Somewhat mitigating COVID-19’s negative impact on ac-
cess to the therapeutic environment was the rapid expansion
(arguably long overdue) of telehealth initiatives by most
New York state healthcare delivery systems, made possi-
ble by new flexibilities granted by the government. This
trend mirrored the practice of centers of excellence in other
parts of the United States (e.g., Mayo Clinic expanded video
health visits from 200 to 35,000 per week in 2020 

22 and
benefitted from the regulatory relief granted by the Fed-
eral Communication Commission’s COVID-19 Telehealth
Program 

23 and CMS’ decision to reimburse telehealth visits
at in-person rates. 24 

Nearly all delivery systems were able to mitigate the risk
of infection by inaugurating at least a basic level of tele-
health service; these experiences should also be subjected
to after-action review to identify and archive best prac-
tices. Given the proliferation of threats to in-person health-
care delivery in the state—which include not only viral
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pandemics but weather emergencies, natural disasters, and
terrorism—there should be little argument that telehealth
capacity and capability should be expanded to the greatest
extent possible. 

Nearly all New York state healthcare systems participated
in some type of informal regional network that shared in-
telligence on COVID-19 hospital census and availability
of PPE, durable equipment, vaccines, and pharmaceuticals.
Daily data on these points were also submitted to DOH
through the Health Electronic Response Data System. 

Overall, New York’s healthcare providers’ response to
pandemic-related challenges to environments of care must
be considered a qualified success. With minor exceptions,
nearly all hospitals, treatment centers, and residential fa-
cilities were able to use contact tracing, quarantine, indus-
trial hygiene, PPE, and eventually vaccination to prevent
the spread of coronavirus disease. 

What Didn’t Work Well? 

Despite many successes, some pandemic-related changes
in care environments caused harm and need to improve.
Among the most obvious are those related to the well-being
of frontline healthcare workers. All hospitals must develop
innovative methods to create safe spaces where frontline
staff can congregate to doff their PPE, eat, drink, and rest,
without fear of spreading viral illness. 

No healthcare system fully solved the problem of how
to maintain human contact and communication with pa-
tients and families in an environment where in-person visi-
tors were prohibited for many months. This caused consid-
erable stress for patients—some of whom died alone—as
well as for families and healthcare workers. 

If pandemic-related modifications to the hospital phys-
ical environment were difficult for patients, the impact on
healthcare workers was possibly even greater. Hospitals be-
came busier, noisier (due to proliferation of ventilators,
dialysis machines, and negative pressure air pumps), less
predictable (owing to the many unknowns associated with
COVID-19), less comfortable (due to the need to wear PPE
constantly), emotionally stressful (due to the relatively high
mortality of hospitalized COVID-19 patients and the fre-
quent need to triage critical supplies) and more personally
dangerous. 

In surveys conducted during the pandemic, more than
50% of healthcare workers reported emotional distress,
post-traumatic stress disorder, or burnout, with the highest
rates reported by ICU staff and nurses. 25 Pandemic-related
burnout may be a driver of the state’s current shortage of
healthcare workers, particularly patient-facing nurses. 

Recommendations for Hospitals/Health Systems 

• Study and disseminate best practices pertaining to facil-
ity renovations (including how to quickly stand up and
stand down negative pressure isolation units as viral in-
fections wax and wane). 
• Participate in an informal regional network environment
to share intelligence on COVID-19 hospital census and
availability of PPE, durable equipment, vaccines, and
pharmaceuticals. 

Recommendations for Policymakers 

• At the regulatory level, New York state and federal agen-
cies (e.g., OSHA), as well as hospital accreditation ven-
dors, should identify what construction and facility ren-
ovation practices proved most effective for infection con-
trol, quarantine, and worker safety and encode these into
a common set of guidelines. 26 

• Successful approaches to load balancing should be stud-
ied and collaborative relationships codified and strength-
ened where feasible. 
• Hospitals and other healthcare facilities should be en-

couraged to adopt best practices via tax incentives, loans,
or grants. 
• Benchmark New York state telehealth capacity against

other US states and developed nations so that we can
remain at the forefront of this important trend. 
• Support the expansion of telehealth through political ac-

tion to maintain federal and private sector reimburse-
ment for telehealth services at a level necessary for
healthcare systems to sustain them. 
• Study how New York state hospitals addressed virtual ap-

proaches for maintaining human connections to identify
which strategies worked and which did not. 

EQUIPMENT 

ROOT CAUSE: Ineffective supply chain management sys-
tems, including just-in-time inventory and single source
suppliers, led to demand far exceeding supply for many
critical tools and treatments. Along with price gouging,
this increased the likelihood of inequitable dissemination of
supplies for many institutions, harm, and an overwhelmed
healthcare delivery system. 

The COVID-19 pandemic surge in New York during
spring 2020 resulted in many challenges in equipment
availability as the acceleration of the pandemic far exceeded
the readiness of the supply chain. Suppliers were unable to
ramp up product availability to meet demand. This was
driven by the just-in-time inventory management model,
a process of receiving supplies as close to the time of use
as possible. Suppliers were accustomed to providing a usual
amount of goods to a healthcare system at a given time. The
surge demanded a greater amount of supplies to care for a
larger number of patients in an atypical timeframe. 

Additionally, many suppliers had single source manufac-
turing for best pricing that was overseas and limited. As the
pandemic accelerated, the supply chain was disrupted due
to oversees manufacturing issues and the increased demands
on supplies/goods. Air cargo was delayed, and delivery dates
were constantly in flux. 
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Transportation was impacted at every level, particularly
in China as customs clearance was severely delayed. As a ma-
jor exporter of many necessary products, this contributed
greatly to supply issues. China being the first to be impacted
by the pandemic also resulted in production drops that were
difficult to overcome. 

Many healthcare providers followed the same model of
single source suppliers for best pricing. Hence, when this
model failed, there were few avenues to turn to for im-
mediate needs as major suppliers prioritized their customer
base first. This practice in most cases shut down/delayed the
conversation about obtaining immediate product for non-
customers. 

There was a great deal of visibility, discussion, and plan-
ning around PPE as a product line under pressure; however,
many critical medical supplies and equipment were at dan-
gerously low levels. The shortages resulted in higher prod-
uct prices. 

The surging pandemic severely impacted the availability
of critical hospital supplies and equipment, including the
following: 

• PPE: masks, gowns, gloves and eye protection 

• Ventilators 
• COVID-19 testing supplies 
• Oxygen needs in “new” units 
• Oxygen adapters 
• Pulse oximeters 
• Negative pressure rooms (environmental) 
• Dialysis equipment 
• Drug supply for certain classes of drugs 

What Worked Well? 

While the pandemic challenged the supply chain by increas-
ing the amount of and accelerating the timeframe in which
equipment was needed, it also created collaboration and in-
novation. Most of the issues confronted required redesign-
ing how supply was secured. 

Physicians and clinicians accepted alternatives in the
interest of continuing to care for patients with no prod-
uct preference. Organizations worked with one another to
share and collaborate on alternative supply sources that had
proven to be reliable. Alternative suppliers were secured that
were able to source from other countries besides China.
However, this still came at a premium price. Additionally,
accessing state/city resources for loaner ventilators and us-
ing ventilator alternatives (e.g., high-flow nasal cannula)
helped support patient care. 

Other successful strategies included the following: 

• Cross-collaboration from all stakeholders: Very early on, at
some organizations, all N-95 masks were issued based
on a patient’s diagnosis and order for airborne isolation.
This resulted in organizations being well-supplied later
on. In addition, staff were educated about the need to be
conservative with supplies, since hospitals did not know
when the next delivery would arrive. 
• Leadership engagement/senior leadership daily hud-

dles/internal communication: Some hospitals established
COVID-19 testing supplies and procedures commit-
tees with all stakeholders (lab, ED, medicine, nursing,
surgery, infection control, occupational health services,
administration) to ensure adequacy of testing with the
limited number of supplies. Others held daily meetings
with supply chain staff to communicate needs with
changing policies and recommendations during the
initial stages of the pandemic. 
• Daily status reports: Some organizations created daily

medication status reports, using visual management
tools (e.g., traffic-light color coding system) so that it
was clear when supplies were reaching low levels. 
• Capacity management and expansion of IT services : Some

hospitals established reliable and somewhat robust IT in-
frastructure systems to enable virtual communication. 
• Innovation: Some well-resourced organizations were able

to produce their own supplies using 3-D printing, etc. 

What Didn’t Work Well? 

Most, if not all, routine supply chain activities were in-
effective as the pandemic impact hampered distribution,
staffing, and product and equipment availability. The global
supply chain was not set up for a crisis demand that saw
two- and three-fold increases over a period of one to two
months. Committed suppliers, unable to increase produc-
tion, were not able to fulfill their basic contracts with hos-
pitals, resulting in shortages. 

Hospitals and other providers experienced limited sup-
plies across many different areas, with varying causes, in-
cluding the following: 

• Limited allotments from companies supplying COVID-
19 testing swabs 
• Limited vendors providing PPE, requiring each facility

or hospital system to fend for itself 
• Small community hospitals did not have the leverage of

larger hospital systems for both PPE and COVID-19
swabs and supplies 
• Limited dialysis equipment for surge in need 

• Oxygen for both hospital inpatient and home health pa-
tients 

Recommendations for Hospitals/Health 

Systems/Providers 

• Multiple partners should source needed items for a crisis
event. 
• Key product categories need coverage beyond local and

regional contracting to provide flexibility and more
leverage during a crisis. However, this may result in
higher day-to-day pricing by reducing sole commit-
ments for those critical supply categories and stockpiling
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on an individual basis, resulting in higher inventory and
warehousing costs. 
• Sources from countries other than China need to be op-

tions. 
• Health systems should collaborate to ensure equipment

is sent to areas where it is most needed. 
• Create a business continuity plan for various disaster sce-

narios. 
• Continue to collaborate and share best practices. 

Recommendations for County/State/Federal 
Policymakers 

• Government stockpiles were not large enough and the
amount of reporting work required did not equal the
benefit of supply or equipment relief. 
• Product classifications should be assessed to identify the

key risk areas. 
• Product and equipment transparency needs to be pur-

sued and prioritized. 
• Too often, one company’s equipment will only work

with their consumables (sole source). Equipment needs
to be standardized to increase flexibility and sharing op-
tions during a crisis. 
• Transportation must be reviewed and fixed, as every

mode of transportation was a challenge. Ships were
stranded in ports, airports were closed, and trucking
companies had staffing difficulties. 
• Warehousing has to be affordable, as inventory levels

need to be addressed. 
• Enhanced reimbursement/funding is needed to ensure

hospitals have resources to secure and store supplies at
appropriate levels. 
• Federal and state management of items on allotment

should ensure hard-hit areas get needed supplies. 
• Collect data to identify hot spots by ZIP codes and fun-

nel assistance to those areas. 
• Assure PPE and equipment supply chains and adequate

stockpiles to avoid shortages. 
• Fairly distribute grant monies to underserved popula-

tions (telehealth, etc.). 

CONCLUSION 

Early 2020 was a sobering time for healthcare in New
York state. The COVID-19 crisis highlighted a fragmented
healthcare system that never fully prepared for a long-term
pandemic event that grew so quickly. 

Healthcare inequities were shown in a new light. Dif-
ferences in capacity to respond between small and large or-
ganizations were seen, as well as the inability to continue
routine care in this type of situation. 

Despite these stresses, New York’s healthcare providers,
government officials, healthcare associations (such as
HANYS and regional healthcare associations) and commu-
nities all rose to the occasion. 
There was continuous learning and performance im-
provement. These lessons learned need to be reviewed by
local providers and by our public health departments. 

Despite the tremendous loss of life and stress on health-
care staff and the communities they serve, we should with
humility reflect on our successes and now, despite the pan-
demic, continue to plan for the future. Every threat pro-
vides an opportunity to improve. This is the basis for per-
formance improvement. 
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