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Deficient Response to COVID-19 Makes the Case

for Evolving the Public Health System
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) has
affected more than 14 million individuals and
caused more than 600,000 deaths as of July 20,

2020, rapidly spreading across large cities as well as
many rural areas. In parallel with rising cases and deaths
globally, the situation in local communities fluctuates
daily while knowledge about the disease and transmis-
sion evolves.
Public health agencies play a critical role in managing

disease epidemics. Agencies are on the front lines to con-
duct disease surveillance; facilitate resource distribution,
including personal protective equipment (PPE); estab-
lish alternative care sites; and provide diagnostic support
through laboratory testing.
The public health response to COVID-19 has been

criticized1,2 for being too slow, lacking transparency,
and being insufficient. This essay examines the reasons
behind the sluggish response to COVID-19. The authors
then argue for an evolved public health system after the
crisis, which is better prepared for emergencies and
equipped to support population health for the future.
ard M. Fairbanks School of Public Health, Indiana Univer-
is, Indiana; 2Center for Biomedical Informatics, Regenstrief
Indianapolis, Indiana; 3Marion County Public Health
dianapolis, Indiana; and 4School of Medicine, Indiana Uni-
polis, Indiana
respondence to: Brian E. Dixon, MPA, PhD, Center for
rmatics, Regenstrief Institute, Inc., 1101 West 10th Street,
polis IN 46202. E-mail: bedixon@regenstrief.org.
36.00
rg/10.1016/j.amepre.2020.07.024
AWEAK PUBLIC HEALTH SYSTEM

Although emergency funds for COVID-19 have been
appropriated, history suggests that after the crisis, the U.
S. will return to underinvestment in public health. Public
health spending represents just 2.5% of all health spend-
ing,3 and reports from the National Academy of Medi-
cine (NAM) over the past 20 years suggest that the
public health system lacks the funding, infrastructure,
and workforce to respond to regional, national, and
international disease outbreaks.4,5 Figure 1 summarizes
the Centers for Disease Control and Prevention (CDC)
per capita funding, adjusted for inflation, for public
health emergency preparedness (PHEP) since 2001.
These funds are used to support surveillance as well as
resilience in communities, including the planning and
implementation of mitigation strategies designed to sup-
port vulnerable populations during an emergency or
natural disaster.6 After major public health events, there
is usually a temporary increase in funding followed by
reductions that defund PHEP over time. Although
recent PHEP funding increased modestly ($0.30 per cap-
ita), total spending is down by 27% since 2001. A similar
pattern exists with the total CDC budget, which declined
by 10% in the past decade.7

When testifying before Congress in April 2020, the
Director of CDC Dr. Robert Redfield highlighted that
chronic underinvestment was partially to blame for
COVID-19 testing challenges.8 Yet, just 11 days after the
WHO declaration of COVID-19 as a public health emer-
gency on March 11, 2020, the White House proposed a
16% cut to future (Fiscal Year 2021) CDC funding as
well as a 40% reduction in the contribution to WHO.7

With respect to testing, multiple components of the
health system failed. Test development by scientists at
CDC ran into challenges. The U.S. Food and Drug
Administration enforced usual processes delaying
approval for hospitals, private clinics, and companies to
deploy additional diagnostic tests. This is a stark contrast
to other regions of the world where the private sector
mobilized faster to develop and then offer screening tests
for tens of thousands of individuals. Figure 2 highlights
the differences in response between the U.S. and South
Korea.9 Both countries documented their first case of
COVID-19 around January 20, 2020. South Korea
declared a national emergency 3 weeks before the U.S.
Ten days before the U.S. declared COVID-19 an emer-
gency, South Korea had already tested 100,000 individu-
als. America did not reach this milestone until March
19. By March 26, South Korea had 180 cases per million
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Figure 1. Timeline depicting per capita funding of PHEP in the U.S. in parallel with major public health events between 2001 and 2020.
CDC, Centers for Disease Control and Prevention; MERS-CoV, Middle East respiratory syndrome‒related coronavirus; PHEP, public health emergency
preparedness; SARS-CoV-1, severe acute respiratory syndrome coronavirus 1.

Figure 2. Timeline depicting the number of confirmed COVID-19 cases per million residents in the U.S. and South Korea between
January 20, 2020 and May 31, 2020 in parallel with public health milestones reached in each country.
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residents compared with 209 cases in the U.S. Moreover,
despite the high rates of disease in many parts of the U.
S. on that date, just 21 states had issued stay-at-home
orders to enforce social distancing. Over the next 2
months, South Korea’s cases would slowly inch to 224
per million residents, whereas America’s burden soared
to 5,408 cases per million residents by June 1.
At local and state levels, public health agencies were

challenged to coordinate efforts. Part of this stemmed
from a lack of coordination initially at the federal level.
Yet, a larger issue is the general lack of integrated data
and information as well as the inability to rapidly ana-
lyze data. In the authors’ state, agency staff as well as vol-
unteers were charged to manually call health facilities for
information on their available beds, critical care capac-
ity, ventilators, and PPE. Existing data available through
sources such as the American Hospital Association sur-
vey were out of date or missing (e.g., ventilator counts).
Moreover, there were virtually no data available on nurs-
ing home preparedness, institutions that house some of
the most vulnerable populations to COVID-19. It
quickly became apparent that these facilities were
ground 0 for COVID-19 outbreaks and facilities lacked
the staff, PPE, and other resources to properly respond.
Public health agencies further lacked access to real-

time data on hospitalizations as well as transfers to criti-
cal care because hospitals do not share such information
until after discharge. Moreover, providers did not use
specific COVID-19 diagnostic codes until April 1
because they were not able to charge under these codes
before this date. These system dynamics prevented elec-
tronic data flow to public health until weeks after the
first case was diagnosed.
Beyond healthcare capacity, the U.S. public health sys-

tem lacks a strong safety net to support the thousands of
low-income residents impacted hardest by COVID-19.
Data from the Regenstrief Institute highlight what many
public health leaders recognized: racial and ethnic
minority populations are at least twice as likely to
become infected and hospitalized.10 A lack of sick time
in many workplaces, including facilities critical to the
nation’s food supply, forced many individuals to come
into work when ill or remain in a home environment
where they spread COVID-19 to extended family mem-
bers. Significant outbreaks in prisons and homeless shel-
ters also highlighted the fragility of the public health
system to protect vulnerable populations.
Once data could be assembled by public health

authorities, rapidly analyzing information to examine
capacity and forecast disease spread as well as resource
utilization was limited, especially among local public
health agencies. Informatics and data science professio-
nals, although present in state health agencies and many
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large city health departments, were overwhelmed. Agen-
cies engaged academics as well as private consultants to
help. Yet, organizing these efforts took time and contrib-
uted to a slower-than-desired response. Moreover, coor-
dination was limited giving rise to varying case
definitions and methods to measure COVID-19‒related
deaths.
EVOLVING THE PUBLIC HEALTH SYSTEM

The framework for an evolved American public health
system exists, referred to as Public Health 3.0.11 The
model urges a transformation in which there is a greater
focus on building a culture of health, including cross-
sector collaboration and an emphasis on health and
health equity in all policies. Multisector coalitions that
investigate and act to address health issues are led by
chief health strategists, a new role for public health offi-
cers. Now is the time to begin planning for how to
ensure the transition to this model once the COVID-19
pandemic ends. Getting there will require strategic part-
nerships, effective technology as well as infrastructure,
workforce development, flexible and sustainable fund-
ing, and strong leadership.
A key tenant of Public Health 3.0 is that public health

must engage broadly with partners in multiple sectors.
Health system leaders as well as leaders in finance, tech-
nology, transportation, real estate, social services, and
energy are necessary partners to create a culture that val-
ues human health and well-being. To adequately address
upstream issues, including the social determinants of
health, public health agencies need strategic, bidirectional
partnerships that can support addressing complex health
and social needs. For example, many states implemented
drive-thru testing sites for COVID-19, yet many low-
income populations do not have access to a personal vehi-
cle. Community leaders pointed this out during the
response, so why were they not consulted ahead of time
or represented in state emergency operations centers?
Partners should be engaged in decision making, including
the assessment of community health needs and the estab-
lishment of public health programs to meet those needs.
To ensure that health and equity are present in all pol-

icies, public health should be represented in partners’
meetings when decisions are made about where to build
the next school as well as plans to redevelop vacant
housing sites in low-income neighborhoods. Residential
zoning, walking trails, and bus lines can benefit some
populations at the expense of others. Decisions by local
and state authorities should consider impacts on envi-
ronmental and social determinants, consulting public
health officials regularly. Healthcare organizations
should also consult public health partners in various
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processes, including facility planning and case conferen-
ces. For example, engaging public health nurses in case
conferences at a federally qualified health center enabled
access to needed public services as well as information
about living environments and communities that sup-
ported addressing the needs of complex and vulnerable
patients.12

The U.S. must continue to make progress toward the
use of effective information systems and infrastructure
across the public health system. Although healthcare
policy influenced the adoption of electronic health
records in hospitals and clinics, many public health
agencies continue to rely on outdated technology and
lack connectivity to providers.13 Transition to Public
Health 3.0 requires investment in new technologies for
public health, including technical interfaces among med-
icine, public health, and social service agencies. Nascent
efforts such as Digital Bridge14 have the potential to
transform how data and information are captured on
emerging health threats, but many states and local health
authorities lack the capacity to establish robust infra-
structures. When fully connected, public health will
have bidirectional capabilities to receive and send infor-
mation with our strategic partners. Data sharing can
inform community health assessment activities as well
as the evaluation of public health programs.
The public health workforce is aging and lacks the key

skills necessary to fully transition. In its most recent survey
of the public health workforce, the Association of State
and Territorial Health Officers found that 70% of state-
level public health workers were aged >40 years, and
<20% of them possessed formal training in public health.15

Furthermore, 1 in 5 state employees plans to retire by
2023. The survey also found that few health departments
employ informatics specialists who can harness the power
of advanced computing systems and data science techni-
ques.16 Public Health 3.0 demands training of more public
health workers to replace those retiring, and they need to
be empowered with the knowledge and skills to lead the
transformation of the public health system.
Engagement with partners to address the social deter-

minants, expanded infrastructure to modernize methods
as well as tools, and the development of the workforce
needed to realize Public Health 3.0 will require signifi-
cant new investment. Returning to existing or lower lev-
els of funding after the COVID-19 pandemic is a
secondary disaster for America. Instead of cutting public
health programs or jobs, policymakers need to commit
to funding both recovery and sustained public health
preparedness, including replenishing the national stock-
pile. The NAM recommends doubling investment in
public health.4 A bill introduced in the U.S. Senate pro-
poses investing $100 million per year for 10 years in the
public health infrastructure to modernize information
systems and the public health workforce.17

In addition to PHEP, investment is needed in the full
range of public health and social programs, including
nutrition, housing, immunization, screening, and eco-
nomic security programs that strengthen communities
and address social determinants. There are immense
social and mental health needs among individuals
impacted by COVID-19, including millions who never
became infected. Individuals have lost jobs, and others are
on the verge of losing their home or becoming evicted.
Although jobs might be regained, stress and suffering will
exact a toll on the population for decades. Moreover, vul-
nerable populations decimated financially will need to
rely more heavily on the public health system for care
until other insurance options become available.
Finally, evolution will require bold leadership from

public health and medicine. The 3 decades after the first
NAM report on the future of public health, only half of
the nation’s state health officers have formal public
health training before their appointment,18 requiring a
longer learning curve to be effective. The average tenure
is 4.1 years (median=2.9 years), and every year, 12 states
replace their state health officers.19 If the nation is to
achieve the goal of public health leaders serving as chief
health strategists as suggested in Public Health 3.011 in
which they architect solutions in partnership with
healthcare and other sector leaders, the lack of experi-
enced senior leadership must be addressed seriously.
This includes applying the Association of State and Ter-
ritorial Health Officers workforce recommendations to
implement leadership training with current and future
public health leaders.20
CONCLUSIONS

The U.S. public health system is frail. Response to
COVID-19 exposed a myriad of weaknesses. The health
system and political leaders must take bold action after
COVID-19 to seriously address the challenges. The Pub-
lic Health 3.0 framework provides a road map for a
stronger, evolved public health system. The words of
Gostin et al.21 remain valid today, “Achieving a highly
functioning governmental public health system is diffi-
cult; the necessary tasks are technically within our reach
but require political will.”
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