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Abstract

With 21st century scientific and technological 
advances, we now have the power to contend 
with and respond to communicable disease 
threats. However, in the absence of a robust 
public health infrastructure, the U.S. will remain 
vulnerable to these sprawling invisible dangers. 

By establishing a network bio-surveillance 
platform powered by genomic epidemiology, 
local public health jurisdictions and private 
entities can access real-time insights into early 
hotspot detection and establish frictionless 
communication to act swiftly.

COVID-19 demonstrated a single pathogen’s ability to wreak havoc at 
global scale. Though organisms with this capacity strike sparingly, their 
impact nevertheless remains palpable for years to follow. Anticipating 
such biological threats has been historically difficult. As evidenced 
by the recent pandemic, our responses are often reactive, rather than 
proactive, and the consequences unforgiving. 

This whitepaper outlines our framework for the future of 
U.S. public health as it relates to communicable diseases 

and public-private partnerships.
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Why now? 

The COVID-19 pandemic has illuminated the systematic deficiencies of 
our U.S. public health system. No other moment in modern-day history 
has caused such rapid widespread social and economic disruption. The 
virus defied borders and spread at an alarming pace, causing death tolls 
surpassing the millions and plunging markets into the deepest economic 
recession in decades.1  Far from an ephemeral crisis, COVID-19 led us 
into more than a year-long state of paralysis, exposing to a global 
audience an inescapable truth: the U.S. public health system is 
flawed and ill-prepared for emergent biothreats.  
 

Time is now . . .

Figure 1.  Number of countries experiencing 
significant disease outbreaks–recent 
global trends suggest the world is entering 
a period of increased outbreak activity.1
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We are not built  
to handle a pandemic.

The deficiencies of our U.S. public health system are 
systematic. At the Public Health Company (PHC), we are 
keenly aware of the heroic efforts made during the pandemic. 
We were among the doctors, nurses, and scientists on 
the frontline desperately seeking solutions. We believe no 
individual or organization is to blame, as reasons behind the 

disjointed and inconsistent structure of our public health 
system are complex. While parts of the system work, it 
fails on key levels—most notably with respect to agility and 
responsiveness resulting from decentralized information 
and layered jurisdictional authority between local, state, 
and federal health departments. 

Source: Our World In Data based on Lindert (1994), OECD (1993), OECD.stat and WHO

OurWorldInData.org/the-expansion-of-healthcare-evidence-from-a-newly-assembled-dataset
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Despite having the world’s largest economy,  the U.S. ranks 6th  among 
the G12 in public health expenditures as a share of GDP

Figure 2.  Public health expenditure includes 
recurrent and capital spending (central and 
local levels), external borrowing and grants 
(including donations from international 
agencies and NGOs), and social or compulsory 
insurance funds. 2
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Overview of the U.S. public health system

What is public health?
Public health is defined as the science of protecting 
and improving the health of entire populations.3 

At its most granular level the U.S. public health 
system begins locally. All 329 million people and the 
millions of organizations they belong to fall within 
a local public health department’s geographically 
defined area (3,200 of them across the country).4 
Businesses, schools, places of worship, sports 
teams, hospitals and healthcare systems, and even 
local government agencies like local water districts, 
city police departments, and animal shelters 
are all under the purview of a local public health 
department. 

A structural flaw in this decentralized system is lack of 
centralized coordination and timely communication. 
Largely independent local public health departments 
form the foundation of the U.S. public health system 
and are the frontlines of disease control. However, 
there is no uniform model for how they are structured; 
each enacts their own jurisdictional authority and 
their own perspective on what to monitor and how to 
do so. These local public health departments vary by 
size, available technology, and in-house capabilities 
to support their outbreak investigations. Following 
their investigations, local departments report up 
to the state public health department who, in turn, 

gathers and analyzes case information. They might 
use these analyses to provide advice to local officials, 
updates to all the local public health departments, or 
even broad guidance to the general public.

The state then shares this information with the 
CDC if the disease or outbreak meets that state’s 
specific reporting criteria. The CDC then repeats the 
outbreak investigation process using all the disease 
information received from every state to organize 
it, quantify it, and analyze it for trends and patterns. 
This hierarchical process is usually slow, sometimes 
redundant, and often inefficient due to inconsistent 
processes, burdened by confusing bureaucratic 
and administrative processes, all resulting in a 
unidirectional flow of information.

The current system wasn’t designed to be agile and 
responsive to changes based on real-time data. 
Frontline local public health personnel—and the 
communities, businesses, and other institutions 
they serve—are often left without precise guidance 
for weeks or months. This delay frequently harms 
lives (due to continued spread in the absence of 
guidance) and livelihoods (due to overly restrictive 
non-pharmaceutical interventions being enforced 
across entire populations).
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The future of U.S. public health

Reimagining the 
future of public health
Public health is an everyone problem, and we 
believe the government (alone) cannot solve 
this. Reimagination begins with collaboration 
and communication.  With globalization and 
hyperconnectivity as the main drivers by which 
diseases spread, companies find themselves in a 
double-jeopardy bind of being the exposer and the 
exposed.  As such, success is co-dependent on both 
sectors, and responsibility cannot rest solely upon 
public health experts—the private sector has both a 
social responsibility and economic interest to be a 
part of an agile and responsive public health system. 

Early decisions to work remotely made by some 
private sector companies, namely Salesforce, 
Facebook, Google, Apple, and Microsoft, proved 
to be correct. Google, for example, established a 
24-hour incident response team to stay in sync 
with the World Health Organization and local health 
officials to make critical decisions about their offices 
globally.5 This highlights the opportunity to empower 
businesses to make choices that impact public health 
through access to real-time data. With access to 
such information, organizations can move quickly on 
behalf of their employees, clients, and communities 
to make decisions based on scientific evidence. 
Moreover, real-time data lends companies and local 
governments critical insights to safeguard essential 
workers and those unable to stay at home.

Never again should this country leave its health 
security as exposed as it’s been during the COVID-19 
pandemic or as egregiously lacking in terms of rapid, 
centralized, and actionable expertise. As pioneering 
scientists and technologists, it is within our realm 

to establish a first-in-class network to fight novel 
communicable diseases. This is the groundwork for 
communicable disease control nationwide and the 
future of public health.  Here we reimagine the U.S. 
public health system by dividing the necessary 
competencies into categories of prevention, 
detection, and containment.  Realizing the full 
potential of these core competencies requires 
various technological, structural, and cultural 
mindset shifts.

Prevention 
Shifting the public 
health paradigm

Necessary cultural innovations include enhanced 
public health education and awareness. As 
compliance with public health recommendations 
is vilified by large segments of society, the private 
sector can fill part of this void by encouraging 
employees/clients to comply with safe public health 
practices. Throughout the COVID-19 pandemic, 
virtually all members of society have become acutely 
aware of good public health practices, though 
a degree of ongoing vigilance will be necessary 
to transform this acute awareness into lasting 
practices that create foundational barriers to disease 
transmission. Such examples include 1) normalization 
of mask usage in dense public settings as observed 
across various east Asian nations, 2) reinforcing 
basic hygiene practices like hand washing, aversion 
to touching one’s eyes, nose, and mouth, and routine 
disinfection of high-touch surfaces, 3) empowering 
increased personal responsibility to socially distance 
and self-isolate when an individual falls ill. Willingness 
and/or ability to self-isolate when sick could be 
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further empowered by cultural and structural 
provisions ensuring paid sick leave is more widely 
accessible, so individuals do not need to decide 
between their livelihood and the safety of others.

Effectively combating misinformation and 
depoliticizing public health are critical to the 
success of future prevention efforts. Politicization 
of public health undermines trust in leading public 
health institutions and nurtures the proliferation 
of misinformation. One study observed a linkage 
between partisanship differences and social 
distancing behaviors that correlated to health 
outcomes (including higher COVID-19 infection and 
fatality growth rates).6  The sphere of influence 
propagated by political agendas has even led editors 
from prestigious academic journals to take an 
unprecedented stance to address our government 
officials, “...when it comes to the response to the 
largest public health crisis of our time, our current 
political leaders have demonstrated that they are 
dangerously incompetent.”7

Structural innovations encompass organizational 
and systemic elements necessary to facilitate 
prevention efforts. These include establishing lines 
of communication to rapidly disseminate important 
information in a public health emergency. The U.S. 
is not technologically limited on this front and 
stands to benefit most from streamlining existing 
processes to the greatest extent possible by 
adopting a networked approach for multi-party and 
multi-directional information sharing as opposed to 
the more traditional cascade of information through 
hierarchical command structures. 

The devastating impact of the 2003 severe 

acute respiratory syndrome (SARS) epidemic 

and human cases of avian influenza between 

2004 and 2010 impelled Vietnam to make 

substantial investments in building a robust 

public health system. Between 2000 and 

2016, public health expenditures per capita 

increased an average rate of 9 percent per year. 

Vietnam developed a national public health 

emergency operations center and a national 

public health surveillance system where 

they frequently run exercises and conduct 

training to prepare for communicable disease 

outbreaks. Vietnam maintains a technologically 

enabled, nearly real-time, web-based system 

to track epidemiological developments across 

the country. The public is empowered to report 

public health events to help identify symptoms 

that might suggest an emerging outbreak. As a 

result of their work, Vietnam has limited COVID-

related mortality and infection rates to 35 and 

2,700, respectively.8 

Vietnam 
An exemplar 
model for  
public health
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Detection | Bio-surveillance 
A platform powered by 
genomic epidemiology 

Transmissibility of pathogens from animals to humans is 
hardly preventable. A powerful bio-surveillance platform 
to rapidly detect emerging threats is necessary for 
containing pathogens that are host agnostic. Genomic 
epidemiology (GE) is a powerful bio-surveillance 
weapon to actively and proactively combat emergent 
biothreats of varying scales. In order to beat a virus, we 
must first know what and where it is. GE fingerprints 
pathogens to identify clusters and transmission 
chains, track variants, and quickly identify meaningful 
mutations. Genomic sequencing, the diagnostic tool 
that provides genetic insights into a pathogen, is now 
done with unprecedented speed and precision. Rapid 
dissemination of sequenced findings helps guide 
local action and targeted responses—this proved to 
be critical during the COVID-19 pandemic when China 
first sequenced and communicated the SARS-CoV-2 
genome.9 Countries moved quickly to implement 
broader safety protocols and scientists around the 
world began the race to develop vaccines, therapies, 
and rapid diagnostic tools. 

Bio-surveillance should consist of a network of 
detection “hubs.” These hubs represent a widespread 
architecture of metadata inputs resulting in real-time, 
centralized intelligence and expertise to decentralized 
decision makers in the public and private sectors. 
Building a coordinated network empowers businesses 
and communities to rapidly respond to disease threats 
with autonomy and speed and gives the U.S. “early 
warning system” capabilities to detect vaccine-escape 
mutants and the growth of new variants—thus avoiding 
costly and potentially deadly outbreaks. 

Containment | Bio-force

Fighting pandemics and 
other biological threats

When COVID-19 arrived in the U.S., states (and even 
different counties within individual states) differed on 
how to detect, respond to, and contain the spread. 
Uncoordinated responses and political disagreement 
yielded far-reaching consequences. Staggering 
numbers of small business closures, massive layoffs, 
panic buying in bulk, partial or full closure of educational 
institutions, and most importantly, loss of life have 
made this undeniably apparent. 

In fighting pandemics or other biological threats, time is 
of the essence. Each sequential day, hour, and minute 
has potential compounding effects directly related to 
containment. Early detection through monitoring and 
investigating, as well as timely and decisive actions 
such as at-home quarantine and isolation measures, 
mask mandates, etc., translates to total lives saved. 
Establishing a bio-force aided by structural and 
technological innovations, such as applied and hyper-
localized risk modeling, may help develop targeted 
U.S. prevention capabilities while also unlocking 
detection and containment potential. Such capabilities 
are instrumental for prediction and preparedness, 
which, when successful, enable continuity of public 
and private operations and avoidance of catastrophic 
economic consequences.
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Failing to address the fragmented and antiquated structure of our 
underlying U.S. public health system will continue to come at the 
unnecessary expense of lost human lives, shuttered businesses, and 
worsened divisions in our economic and health outcome chasm.
 
Much of this devastation is preventable but requires early detection, rapid response, and frictionless 
coordination. The public health system of the future gives private entities and local public health 
jurisdictions access to real-time information at their fingertips. A robust bio-surveillance and total 
infection control support system powered by science and technology results in rapid, tactical 
guidance and avoidance of deadly outbreaks. As pandemics increase in frequency and severity, the 
U.S. must stand ready with an infrastructure capable of protecting humanity against impending 
biological threats. We must break through existing structural forces and build a modernized system 
that has greater reliance on technology (including both genomics and dissemination of expertise 
via networked hub-and-spoke models) and empowered private sector leaders. As pandemics will 
certainly increase in frequency and severity, the U.S. stands at the precipice of a critical inflection 
point: continue with business as usual or use the COVID-19 pandemic as a turning point to reimagine 
our public health infrastructure.

Closing remarks


