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MIT SPR spoke with three researchers in public health to
understand their perspectives on how public health crises
(COVID-19, for example) affect innovation in methods and
practices across government, academia, and industry.

First, Pradeep Podila spoke with Melvin Crum, a computer
scientist practicing informatics at the U.S. Centers for
Disease Control and Prevention (CDC). His focus is on
the systematic application of information/data/computer
science and information technology to public health practice,
research, and learning. He has over 30 years of experience
working at the CDC and currently serves as the Program
Manager for Data Modernization Initiative (DMI) at the Office
of Deputy Director for Public Health Science and Surveillance
(DDPHSS), where his work is focused on advancing
and coordinating the DMI and IT & Data Governance
efforts across the agency. Prior to this, he served in
the capacity of Chief – Applications & Infrastructure
Development and Engineering (AIDE) Team with the CDC’s
National Center for Chronic Disease Prevention and Health
Promotion (NCCDPHP) and Chief Informatics Officer for the
National Center for Injury Prevention and Control (NCIPC)
responsible for piloting innovative ways to collect, manage,
process, analyze, visualize and disseminate data in various
formats, structures and sizes. In 2020, he was deployed in
Washington, DC and worked at the United States Department
of Health and Human Services (HHS) on the direct data
capture of hospital COVID data.

Science Policy Review: Can you tell a bit about your
career path? How has your educational background led
to this career?

Melvin Crum: I have received undergraduate and
graduate degrees in Computer Science and started my career
at the U.S. Centers for Disease Control and Prevention
(CDC) as a programmer in 1990 and navigated my way
through the whole a career path as a developer, then as
a programmer/analyst, systems analyst, software engineer,
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Figure 1: Melvin Crum.

systems architect, and finally as a technical architect in 2010.
Then, I started moving more towards the world of informatics
(Box 1)[1] where I learned more about the concepts of public
health and how to encode those concepts into systems/tools
and really got interested in that domain. I also acquired the
Project Management Professionals (PMP) and Contracting
Office Representative (COR) certifications ensuring that the
contracting partners meet the deliverables as defined in
contracts, including the timeliness and delivery of high quality
products. All of that culminated into deeper understanding
systems, develop/manage IT contracts, and build robust
information and data systems for public health over time and
leading me to where I am now (Program Manager – DMI
Coordination Team Lead) dealing with the data modernization
initiative (Box 2)[2] across the agency and with external
partners.
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Box 1 Informatics in public health
• Informatics is the science of how to use data,

information and knowledge to improve human
health and the delivery of health care services.

• It is the use of data-centric approaches to
solve complex problems. This transdisciplinary
field brings together doctors, scientists, professors,
researchers and more in the pursuit of innovations
in the healthcare and life sciences fields.

• Informatics offers a way to harness and manage
big data, leading to a number of benefits including
an accelerated rate of scientific discovery, improved
clinical decision making and the ability to promote
healthy behaviors at a population level.

SPR: Share some perspective on how the public
health systems have evolved over time (including
innovations over the past few years).

MC: Over the past few years, I would say there has
been a lot of automation i.e., the whole perspective of Digital
Bridge (Box 3)[3], and digitizing assets. This phenomenon had
started years ago on the healthcare side with the electronic
health records (EHRs) and in order for public health to keep
up, we had to become savvier with systems with the ability
to accept data from those electronic records for surveillance
purposes. In my 32 years working at CDC we have been
developing and maintaining data and information systems and
a key question to ask is “how effective have those systems
been over the years?”.

I would say over the last few years, CDC’s investments in
DMI have been very intentional as a result of the enormous
amount of funding that we received for data modernization to
improve upon challenges during the early days of COVID-19 of
not being able to pull together data very quickly in meaningful
ways to for decision-making. We have done automation and
we are focusing on interoperability of data systems by using
standards (Box 4) and commonly shared best practices. There
are also opportunities to automate a lot of repetitive tasks
that have been identified as burdensome to our public health
colleagues where artificial intelligence (AI) is deployed as
assistive tools to public health staff.

Box 2 Data Modernization Initiative
• CDC’s Data Modernization Initiative (DMI) is a

multi-year, billion-plus dollar effort to modernize
core data and surveillance infrastructure across the
federal and state public health landscape.

• This initiative is not just about technology, but
also about putting the right people, processes, and
policies in place to help us solve problems before
they happen and reduce the harm caused by the
problems that do happen.

SPR: Apart from the COVID-19 pandemic, how have

the policies such as the Health Information Technology
for Economic and Clinical Health (HITECH) Act of 2009,
the American Recovery and Reinvestment Act (ARRA) of
2009, and the 21st Century Cures Act of 2016 propelled
the innovation to the next level?

MC: The Acts have been instrumental in driving innovative
approaches in public health to receive healthcare data
generated from EHR systems and medical devices with
sensors. A wealth of data is now available for consumption
and analysis by [the] public along with other traditional
data source like health plans and claims data. The ability
to access and link untraditional data allows for exploration
of connections and patterns that provide deeper insight to
healthcare delivery across various patient populations.

I would also say the Acts have accelerated data availability
and consumption since most of the content is digitized and
can be processed through automate workflows found in EHR
systems using tools such as decision support services. These
advancements really help with timely and accurate decisions
using data captured from medical devices and integrated
with other healthcare data providing public health with more
information to inform guidelines and recommendations back
into healthcare.

Box 3 What is Digital Bridge?

Launched in 2016, Digital Bridge creates a forum for
healthcare experts, public health professionals, and
industry partners to discuss the challenges of
information sharing and incubate solutions for a
nationally consistent and sustainable approach to
using electronic health data.

SPR: As systems are built by individuals, what kind
of biases are translated as individuals are building the
systems. Can you talk about how could we ensure that
systems are free from biases of individuals and are more
objective?

MC: I would look at it two ways i.e., conscious and
unconscious biases. Some biases may be in the sense
that they are known and they are not being done in a
destructive way, but people really want to be helpful. Diversity
of staff when it comes to gender, race, geography, and
domain expertise can assist in decreasing biases seen when
that level of diversity does not exist. When there is not a
diverse workforce that represents the population, you can
unintentionally do things that are very harmful to certain
groups in a population. So, knowing these things front and
center now, it is hard to really turn a blind eye and look
away from them as they are embedded into everything that
we do i.e., across our workforce, across our science, daily
way of working and interacting with each other. So, these
types of biases, are why I think for years people wanted to
really talk about diversity, equity and inclusion which provides
a panoramic view of the community or country where we live.
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Box 4 Standards and interoperability
• Standards provide a common language and

a common set of expectations that enable
interoperability between systems and/or devices.

• Interoperability is the ability of different information
systems, devices and applications (systems) to
access, exchange, integrate and cooperatively use
data in a coordinated manner, within and across
organizational, regional and national boundaries,
to provide timely and seamless portability of
information and optimize the health of individuals
and populations globally.

SPR: How has the COVID-19 pandemic sped up the
process of innovation in public health, particularly as it
relates to data collection, analysis and dissemination?
What are the challenges, barriers, and opportunities in
this space? We often don’t think too much about public
health, and that vast amount of data, often from diverse
sources, needs to be collected, processed and shared.

MC: The COVID-19 pandemic has sped up the process
of innovation in a few ways – one is with the automation
of data collection and validation. This is especially true with
the amount and variety of data received by public health.
Another way is utilizing cloud tools and services to build
out applications quicker for use during the height of the
pandemic. Designing and implementing novel solutions for
capturing, processing and reporting on the data helps public
health scientists focus on the science and translation for
public consumption through guidelines and recommendations.
Some challenges are keeping pace with the technological
innovation and incorporating them into our daily workflow
while simultaneously meeting our mission. The internet of
things (IoT) has created opportunities to for accessing data not
available in digital form and now public health is focused on
ingesting, storing/retrieving, and linking these new data with
traditional data which is not an easy or quick tasks.

SPR: In general, what can be done to speed up the
process of innovation in public health? And how do we
ensure that innovation is a dynamic process in order to
better prepare the public health and healthcare sectors
(local, state, and federal levels) to face another pandemic
in the future? How can these efforts be coordinated to
ensure real-time availability of data assets?

MC: The one thing about innovation is first of all you need
to define it. One, I would reject the thought that innovation
has to be couched in new technology all the time, sometimes
it is basically looking back at past solutions and using them in
different ways. Building expensive systems when something
like a spreadsheet and macro would work, that’s innovation
to me as well at a low cost. So, innovation does not always
have to be expensive and you can leverage past solutions
in cost-saving ways. Building innovation in the public health
program areas with clear guidance and governance can also
lead to better preparation for what’s to come in the future.

I do understand that it takes time to validate our science,
but this is where using automated tools can assist you. You
can still go through the same rigorous process, it just that
you’ve automated it now. So, the key is how to integrate
the human and the computer through automated workflows
them along the continuum. For instance, we are building data
libraries / repositories to expose our data along with tools to
navigate and extract subsets of data. This approach increases
availability of and interaction with public health datasets.

SPR: What is being done from the side of federal
government to ensure that necessary data assets are
shared in a timely fashion with the academic and
research communities to support research/innovation
efforts during the course of the pandemic?

MC: I would say we are doing the same thing with the
academic and research communities that we are doing with
our STLT partners and that is making sure we build portals
where people can access datasets and associated tools to
explore and generate subsets of datasets. There are cases
where academic and research institutions request for [a]
certain type of data and then develop a proposal to specify
the purpose for which it would be utilized. Some of that data
has to extracted from full datasets since the proposal may be
looking at certain demographics of the population i.e., age,
gender, geolocation etc., We have developed websites with
datasets and automated tools that literally turn these requests
to queries, conduct the data extraction, and securely transmit
the dataset to the requestor. What I see happening more and
more every day is instead of our data leaving public health we
are bringing people (i.e., researchers, academic institutions)
into our environment and giving them space and access to
tools to perform their research and analysis where it doesn’t
disrupt what we are doing as a public health agency.

“Building innovation in the public
health program areas with clear
guidance and governance can also
lead to better preparation for what’s
to come in the future.”

The total cost of a public health emergency can vary
widely depending upon factors such as the number of
victims, established infrastructure, responders available,
solutions required and their implementation. Even
rich governments are hard pressed to expend critical
resources in these instances; thus, it behooves them
to have an agile framework in place to address the
unexpected and expensive quickly. This appropriately
involves widespread public-private partnerships that
facilitate exchange between policy, resources and action
to help the afflicted population. Those with careers
spanning government, private-sector corporations
and universities are best able to understand these
complicated yet indispensable working relationships.
Next, to explore more about resources for public health,
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Stefan Lukianov spoke to Donna Taraborelli on this
topic.

Donna Taraborelli is a third-year Doctor of Public
Health candidate at the Harvard T.H. Chan School
of Public Health. She is interested in innovation and
entrepreneurship in healthcare. As part of her doctoral
project, she worked with Circadian Positioning Systems,
a sleep tech startup developing a product for shifting
human circadian rhythms to optimize sleep and prevent
catastrophic accidents. She is also a Fellow at the
Yard Ventures and a Business Development Fellow at
Harvard’s Office of Technology Development. Taraborelli
and her team were part of Harvard i-Lab’s Venture
Incubation Program and semi-finalists in the President’s
Innovation Challenge. She is co-Chair of the Public
Health Innovation x Technology Student Forum and the
co-Managing Director of Nucleate Genesis, a venture
creation education program for life science trainees.
Prior to Harvard, she worked in drug development
holding leadership positions across R&D, Corporate
Development, and Medical Affairs. Her most recent
position was at Clearside Biomedical where her work
supported the company’s initial public offering in 2016
and the approval of the company’s first FDA-approved
drug, XIPERETM. She holds a Master of Public Health
from Johns Hopkins University, a Master of Bioethics
from the University of Pennsylvania, and a BA in
Psychology from the University of Rhode Island.

SPR: What about a career in public health interests
you the most? What are your goals?

Donna Taraborelli: Generally, I would like to find ways to
contribute to bringing forth innovations that improve health. I
envision being able to do this in a couple of different ways.
The first is to leverage my background in drug development
and the life sciences to support startup founders working on
solutions to critical public health problems. For example, as
part of my doctoral project, I had the opportunity to work
with a sleep tech startup developing a novel smart lighting
technology to optimize sleep with the intention of preventing
catastrophic accidents caused by sleep deficiencies. In 2014,
the CDC declared sleep deprivation a public health epidemic,
and sleep loss is linked to a host of chronic diseases, including
Alzheimer’s disease, cardiovascular disease, and type 2
diabetes, among many others. Participating in investment
decisions regarding the types of companies and products that
get funded is another way I may be able to contribute to
innovation in public health. It’s really important to broaden the
types of founders that get funded, especially those who have
been historically under-represented as well as those working
to solve critical public health problems with the potential to
transform health and healthcare.

SPR: Is public health given its proper regard in
government/media/public/private sectors? In this country
vs. others?

DT: I don’t think the field of public health has been

Figure 2: Donna Taraborelli.

appropriately acknowledged for the vast amount of good it
does. I recently read an article that quoted Dr. Leana Wen,
an emergency physician and the former Baltimore health
commissioner. She said, “Public health saved your life today.
You just don’t know it” [4].

There is currently an unfortunate backlash against public
health professionals causing many of them to resign due to the
hostility and disrespect directed at them. It’s really important
to acknowledge the heroic efforts of our public health
professionals, particularly during COVID-19. It is inappropriate
to blame individuals who work in a broken system for its
failures. Our public health institutions have come under a
great deal of criticism and scrutiny following the COVID-19
pandemic. Some of that may be for good reason since
there will always be things that could have been done better
in hindsight but some of it is also misdirected. Fixing the
system is a collective responsibility that requires constructive
engagement with it.

COVID-19 should be a catalyst that unifies us to take
collective action, nationally and globally. First, we need a
shared understanding that globalization, deforestation, and
our ability to travel indiscriminately across most of the world
puts us at significant risk of near-future pandemics. Then
we need to prioritize funding and resources for public health
infrastructure, equipment, and training within the United States
and around the world. There has been a severe lack of funding
for public health preparedness so without the necessary
financial resources to establish infrastructure, it limits the
amount that can be done in response to a pandemic after
its emergence. The solution requires a system’s thinking
approach nationally and globally. We also need to train public
health professionals to work within and across sectors. The
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ability to foster and facilitate creative collaborations across
various types of organizations is a critical skill needed since
public health touches every part of society. This means
having an understanding of other sectors’ languages, cultures,
processes, political influences, and barriers. It will also be
important to incentivize the best and brightest minds to work
in public health and to find ways of making these challenging
jobs the ones worth pursuing. Instead, we see a great deal of
exceptionally talented students looking to the private sector
for roles that offer the chance to innovate. Innovative and
transformational solutions are needed most in public health
and our fiscal priorities should align with those needs.

“COVID-19 should be a catalyst that
unifies us to take collective action,
nationally and globally.”

SPR: What sort of products/companies usually arise
in the wake of epidemics, and where?

DT: I can speak to the types of companies that have
emerged post-COVID, particularly since many of the trends
we’re seeing are related to public health and healthcare. A
digital revolution is ongoing with an expansion of the digital
economy generally. The intersection between healthcare
and digital technology is going to be an area of huge
transformation in the coming years with a focus on the
empowered patient and patient journey. COVID has been
a catalyst for the boom in new companies focused on
digital health, telehealth, remote patient monitoring, and
remote diagnostics. Many of these companies are trying
to address the increase in mental health problems through
telehealth technology. Telehealth became normalized during
the 2020 lockdown in the United States. Digital health and
digital therapeutics will continue to be an important area for
innovation and product development in the coming years.

SPR: Have you had many collaborations with
government and academia while in the private sector?
What were some of your favorite/key lessons?

DT: I’ve worked with academic collaborators during my
time in industry. There is an incredible amount of innovation
happening in academia so establishing those collaborations
is important. One lesson is that it generally takes time to
establish contractual agreements with academic institutions
just like it does with big corporations so having realistic
expectations about that process and allocating enough time
to set them up is necessary for their success.

I often hear public-private partnerships being emphasized
as a way to increase innovation in public health. While
conducting interviews for my doctoral project research, public
health leaders expressed the need to expand that approach
to private-public-academic partnerships and I think this is
a very important point. A critical lesson I took from those
conversations is that our academic partners can be leveraged
to bring innovative technology to underserved communities

that would greatly benefit from it. They have the expertise
and connections with these groups to be able to fulfill that
role in the partnership. Another suggestion shared with me
that I want to emphasize here is to establish social impact
investment arms when these partnerships are formed. In this
dynamic, it makes it possible for the private sector partner
to scale up the innovation in a way that is equitable and
includes underserved communities. Meanwhile, the public
health partner can focus on providing solutions where access
to new technology and funding have been limitations. The
academic partner has a critical role in the partnership in
two ways. First, they have the ability to establish trusted
relationships with members of the community who may be
disengaged from the broader tech industry. These trusted
relationships are important for implementing the innovations.
Secondly, the academic partner can act to promote thought
leadership and knowledge sharing about new technology
within the innovation ecosystem.

SPR: What key product/company features do investors
typically look for in new ventures?

DT: The exact criteria will vary depending on the
investment firm and the sectors they invest in. My comments
do not represent the views of any particular firm. Generally,
investors look for companies with patents filed on the invention
with freedom to operate, a high unmet need or high customer
demand, and companies with a CEO and team that have a
track record of success. Investors want to see teams that
have the necessary skills to run the company and develop
the product. A company that is revenue-generating is usually
considered favorably since it has already demonstrated its
ability to sell the product. However, there are an increasing
number of biotech ventures that have been funded in recent
years without having met these criteria. For example, some
bio-platform companies are created based on wanting to solve
a specific problem with the intention of designing a solution
once the company is actually formed.

“The ability to foster and facilitate
creative collaborations across
various types of organizations is a
critical skill needed since public
health touches every part of society.”

Finally, to learn more about public health innovation
in academia, Geoffrey Bocobo spoke to Professor David
Walt.

David Walt pioneered the use of microwell arrays
for single-molecule detection and genetic measurements,
which has revolutionized the process of genetic and
proteomic analysis, enabling the cost of DNA sequencing
and genotyping to plummet nearly a millionfold in
the last decade. This technology is now the gold
standard for genomic analysis for a wide variety of
applications including screening embryos for genetic
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Figure 3: Professor David Walt.

defects before in vitro fertilization, studying disease
in preserved/frozen tissues, improving crop disease
resistance, and identifying individuals’ metabolic profiles
to ensure proper drug dosage. His lab works on
developing new diagnostics tools and new biomarker
assay technologies based on single molecule detection
that can address unmet clinical needs in diagnostics,
developing new tools to understand and diagnose
COVID-19 and fundamental research on single enzyme
molecules to provide insight into enzyme mechanisms.
He is founder of the Wyss Diagnostic Accelerator (Wyss
DxA), which works toward the fast creation of diagnostic
technologies to solve high-value clinical problems
through deep collaborations between bioengineers,
clinicians and industry participants. Walt is a Core
Faculty Member of the Wyss Institute at Harvard
University, is the Hansjörg Wyss Professor of Bioinspired
Engineering at Harvard Medical School, Professor of
Pathology at Harvard Medical School and Brigham
and Women’s Hospital, Associate Member at the
Broad Institute, a Howard Hughes Medical Institute
Professor, and co-Director of the Mass General Brigham
Center for COVID Innovation. He is also the Scientific
Founder of Illumina Inc. and Quanterix Corp., and
has co-founded multiple other life sciences startups
including Ultivue, Inc., Arbor Biotechnologies, Sherlock
Biosciences, Vizgen, Inc., and Torus Biosciences. He
has received numerous national and international awards
and honors for his fundamental and applied work in the
field of optical microwell arrays and single molecules
including the 2021 Kabiller Prize in Nanoscience and
Nanomedicine, 2017 American Chemical Society Kathryn
C. Hach Award for Entrepreneurial Success, the 2016
Ralph Adams Award in Bioanalytical Chemistry, the
2014 American Chemical Society Gustavus John Esselen
Award, the 2013 Analytical Chemistry Spectrochemical
Analysis Award, the 2013 Pittsburgh Analytical Chemistry
Award, and the 2010 ACS National Award for Creative
Invention. He is a member of the U.S. National Academy

of Engineering, the U.S. National Academy of Medicine,
a Fellow of the American Academy of Arts and
Sciences, a Fellow of the American Institute for Medical
and Biological Engineering, a Fellow of the American
Association for the Advancement of Science, a Fellow
of the National Academy of Inventors, and is inducted in
the U.S. National Inventors Hall of Fame.

SPR: Can you tell us a bit about your career path?

David Walt: I thought when I finished my research training
that I would have a prototypical career as a Professor and
Principal Investigator focused on research and teaching. This
plan took a turn after we started to develop and translate
technologies invented in my lab. Following these successes,
I came to Harvard Medical School 5 years ago, as I wanted
to be able to combine my lab’s tech development focus with
access to high quality clinical samples from leading clinical
investigators. In this way, I was hoping to compress the time
it takes for a technology to make a clinical impact on patients.
The interdisciplinary environment of Boston, and my roles at
Brigham and Women’s Hospital and the Wyss Institute have
allowed me to co-create more than nine companies. All in all,
the Boston ecosystem has been a wonderful place to develop
technologies that make a meaningful impact on patients.

SPR: What does your week look like?

DW: I essentially split my time between Brigham and
Women’s Hospital and The Wyss Institute, but I also have
meetings for the companies I have co-founded. Mostly, I do
what you would expect from a Professor: teach classes, guide
my lab’s post-docs and graduate students, write and review
manuscripts and grants.

SPR: Tell us more about MGB Center for COVID
Innovation

DW: We created this center to rapidly identify unmet needs
and quickly solve clinical problems that were found at our
area hospitals at the outset of the pandemic. This paradigm
turned out to be incredibly effective at addressing the crisis,
because it was set up to put the full force of our research and
technology development capabilities to work in response to
clinicians and other healthcare workers’ needs.

“...we need to embed surveillance
into clinical, academic, and private
sector testing labs, and then we will
be able to improve the state of public
health.”

SPR: What do you think will be the biggest paradigm
shift in healthcare?

DW: I believe that the biggest changes that will affect public
health are in diagnostics, specifically distributed diagnostic
testing. With the rapid tests that became available for the
pandemic, there is now an expectation from consumers
to be able to perform at-home testing. This point of care
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testing paradigm is nothing new, but something that will
surely proliferate beyond glucose monitoring and COVID.
Indeed, the bar has been set for low-risk tests to get CLIA
waived, FDA EUA, or even FDA approval! Therapeutics
will also see a transformation with recent advances in
protein structure prediction, rapid gene sequencing, and
high-throughput screening. I also believe there will be more
applications of vaccines to both infectious diseases and
cancer, given that the mRNA vaccines can be rapidly designed
and scaled and appear to have few significant side effects.

SPR: How can the intersection of government,
academia, and industry synergize?

DW: Better surveillance. Each state has its own public
health department and they are all mandated to report to the
CDC. So, in my opinion, the most effective way to make a
public health impact is to leverage our existing capacity in
both academia and industry to expand this network. We have
so many capabilities between academic research centers
and private labs. Just think about the pandemic. Who was
doing all of Massachusetts’ testing? The Broad Institute,
doing more than 140k tests a day! Essentially, we can’t keep
cherry picking from individual clinical sites; we need to embed
surveillance into clinical, academic, and private sector testing
labs, and then we will be able to improve the state of public
health. Finally, we need to expand our wastewater testing,
biomarker discovery, omics capabilities, and take advantage
of all the advances in new modes of testing and the new
diagnostic testing instruments.
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