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The piece you're about to read is from Klick
Health's Life (Sciences) After COVID-19 series,
a collection of expert perspectives designhed to
inform and inspire the life sciences community
for the coming changes and opportunities we

anticipate as a result of this global health crisis.

We invite you to engage with a multitude of these
viewpoints by seeking out other pieces from this series,
including Lessons From COVID-19: Improving Health
Behavior and Reducing Disparities and Sometimes

It's What You Can't See at covid19.klick.com.




THE
INSIGHT

Ever since the first wearables
emerged onto the healthcare
scene, the chatter about the impact
and utility of patient-generated
health data (PGHD) has persisted.
The promise of PGHD has remained
both elusive and immense in its

potential. PGHD has unlocked What benefits or opportunities will
opportunities in enhancing self- evolve or emerge in the years to
awareness and self-management come?

of our behavioral or biological
patterns. It enables the tracking or
aggregation of PGHD across cohorts
within the populafion. And it has
demonstrated an ability to elevate
the value of interactions between
patients and their physicians.

While the focus of mainstream
discussion has been on its efficacy
for the "frack and frace” mandate
fo mitigate the spread of the
coronavirus and its accompanying
data privacy considerations, the
current debate overlooks intriguing

However, the ongoing COVID-19 possibilities that may emerge in the
pandemic has delivered a seismic wake of the pandemic. If current

jolt to the importance of patient- data-driven efforts are successful af
generated health dafa and the scaling use and achieving their goals
need fo define its role in shaping while being conducted responsibly
how we function as a society. How in the eyes of the public, the model

might PGHD help us build a bridge could have wider applicability in

to a world beyond where we stand population health.

today? In the race to get ahead of

the virus, PGHD has been touted Whether putinfo the service of

as a mission-critical component in helping manage chronic condifions

promoting population heallth. such as diabetes, |ssues.‘rha‘r
resonatfe across our society such as

But where do we go from here? opioid addiction, or the treatment
What are we learning about the frue  of diseases such as widespread
value of PGHD? How are behaviors cancers that remain elusive to

changing relative to the adoption our gaining a comprehensive
of PGHD by sizable portions of the understanding, could the population-
population? What changes do we level embrace of patient-generated

anticipate in how we utilize the data,  health data unlock new opportunities
and has that data set expanded as  for insight and action by health
a result of COVID-19? sciences leaders?



THE
EVIDENCE

Historically, the application of
PGHD has been forced to navigate
a number of obstacles to play a
role in the healthcare narrative—
from defining its role or value

fo medical professionals, to the
question of how fo integrate with
traditional methods of keeping
medical records, to the questions
of privacy and security.

PGHD has been missing a critical
ingredient to drive adoption and
utility at scale, a seminal event
fo give it purpose and galvanize
interest at a population level.

The demands of our current global
situation are shaping up to be a
turning point.

“The shared
experience of
COVID-19 is likely

to create massive,
intersecting reference

groups inclusive

of relationships in
family, community,
workplace, faith,
and social domains.”

COVID-19 is likely to further
accelerate the adoption of
wearables that provide users
with deeper insights beyond
activity, diet, and sleep.

According to a recent report!, the
market for wearable technology with
artificial intelligence (Al) is expected
fo increase 20% per year, supported
by the penetration of 5G and
smartphone technology that allows
PGHD to be stored and used more
effortlessly. However, wearables
specific to health have lagged

the overall market for wearable
technology. Researchers at NIH?
have suggested that the market has
largely focused on technological
capabilities while ignoring the
influence of patient health beliefs
fied fo specific concerns. In essence,
wearables have been “preaching

o the choir” with most adoption
occurring among a population of
"health seekers.” However, the
pandemic has the potential to create
a much larger cohort of “health
watchers” who have a compeliing
interest or desire to keep tabs on
their health versus optimizing it.
Additionally, research has supported
the hypothesis that adoption
requires significant influence from

a reference group of peers. The
shared experience of COVID-19 is
likely to create massive, intersecting
reference groups inclusive of
relationships in family, community,
workplace, faith, and social domains.
The compounding effect of this
influence is likely fo fuel increased
interest in possessing actionable
insight on one's health status.




The value of spatial data is
reaching an inflection point in
the wake of COVID-19.

Spatial data, or information about
physical objects and how they
relate fo the broader context of
the environment surrounding them,
has been used effectively in prior
epidemics occurring on a more
regionalized basis with examples
including cholera and Ebola.

Since the beginning of the current
COVID-19 outbreak, the value of
understanding the concentration
of confirmed cases, patterns of
movement of individuals, and other
forms of location-based data have
been essential in the management
of our global response.

However, what has been unique
within the current pandemic

has been the enlistment of the
individual to opt-in as a willing
participant.® Using readily available
technology embedded within their
phones, PGHD is expanding the
data available to describe patfterns
of consumption, movement, and
interactions with places or people.
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Public health officials are able to
monitor traffic volume to evaluate
the efficacy of stay-at-home
policies. Australia has been at
the forefront in using Bluetooth
technology, and self-reporting of
symptoms and testing outcomes
is allowing citizens to be alerted if
they've been in proximity to other
individuals who may have been
infected.




The debate over whether

data should be centralized or
decentralized, meaning stored on
the device itself, and whether to
enfrust PGHD with public versus
private players will confinue fo
play out even as solutions are
rushed fo the marketplace in the
hopes of combating the spread of
the virus.#

The state of Utah has been a
leader in the enlistment of its

own citizens to propagate PGHD
as a key tool in their response

to the outbreak. The Healthy
Together mobile application

being rolled out in Utah uses a
platform originally developed as

a proximity-based social meet-

up tool called FriendFinder.® For
the purposes of population health
management, it leverages the
same geo-fencing algorithms to
map the locations and movements
of those who test positive for
COVID-19 in relation to others using
the application.

Lastly, the integration of
contextual information to
augment PGHD has accelerated
in the wake of COVID-19.

With much of society sheltering

in place, people are generating
sizable amounts of data that could
enhance the utility of PGHD. Data
signals are being generated by
Internet of Things (IoT) devices
that describe their environment,
streaming devices that assess
time spent consuming content,
e-commerce purchase patterns
that surface needs states, and
home assistants that capture
queries including those involving
symptoms or concerns.

Each of these data points, when
combined with implicit and explicit
health data, hold the potential

to paint a more comprehensive
picture of tomorrow's pafients.

The use of social determinants,

the notion that your zip code is a
primary predictor of your health
status, is acutely accurate in the
context of infectious disease.
Demographics and socioeconomic
variables have proven to be highly
descriptive of COVID-19 risk, as well
as impact among those infected.
Therefore, when combined with
location, PGHD provides additional
context for appropriate, targeted
interventions and support efforts.



THE POSSIBLE
FUTURES

In light of this evidence demonstrating
both the value and expanding
applications of PGHD, how might
this shape our world beyond the
pandemic? Which of these frends will
continue on their current trajectory
and what are the implications?

The real estate industry has long
relied on identifying patterns of data
arising from consumer behavior,
such as fraffic patterns and housing
trends, to identify which corner

fo open ancther McDonald's or
Starbucks. If PGHD could provide
policymakers and health science
leaders with insights that could

help direct more targeted actions
by geography and be equipped to
evaluate and adapt the impact of
those actions, what futures might
that unlock?

A new dawn for population health
management?

Clearly, mitigating the spread

of COVID-19 has been highly
dependent on real-time patient
level data that can be quickly
aggregated to enable snapshots
of a rapidly evolving healthcare
picture at the population level. In
the pending wake of the pandemic,
the channels and mechanisms
that are being mobilized for our
immediate environment could
potentially be maintained and
redirected to the management
of large-scale population health
concerns that have long vexxed
health science leaders.



One example includes improving the
fimeliness and targeted distribution
of efforts to mitigate chronic
diseases such as Type 2 diabetes.
Leveraging similar applications and
aggregating data from devices
(such as wearable blood glucose
monitors, daily outreach surveys,
activity sensors, web-enabled
scales, and location tracking when
de-identified, contextualized and
aggregated among a geographic
sample of T2D patients) could help
target the delivery of resources that
align with idenfifiable patterns of
behavior. Insights could also enable
in-market experimentation to assess
the impact of interventions at a
population level involving many of the
same key players that are actively
collaborating to combat the current
coronavirus outbreak.

Marking the rise of the
“enlightened” patient?

While adoption of PGHD during the
pandemic has been varied state-
to-state, a recurring thread among
the populace and health care
innovators has been the recognition
that information is the centerpiece

in the fight. Much of what we learn
about how the virus spreads and
how it affects people exposed to it is
derived from data being collected on
the ground, oftentimes via PGHD.

Successful efforts to enlist
healthy individuals to participate
in the capture of PGHD herald
the possible emergence of a
type of healthcare consumer
who is somewhat different from
the traditional “empowered”
patient that we might call the
"enlightened” patient.

Whereas the “empowered” patient
seeks out information from third-party
sources so that they are equipped
to self-advocate for healthcare
decisions in their own best interest,
the “enlightened” patient instead
seeks to enhance their awareness
of their own health state—focusing
on tracking homeostasis—to direct
behaviors that best preserve their
current stafe of health.

There is always the concern that
those who adopt this type of
behavior—the first to buy a FitBit

or spend the money on a Peloton
bike—are those who are already
inclined to do so. These trends tend
fo decelerate once this cohort of
health seekers has been served and
safiated.

However, COVID-19 has engendered
a concern that is more universal fo
us all, which ironically might be the
catalyst fo unlock mofivation at the
individual level even among those
without that inherent spark. This isn't
fo suggest that every person wiill
embrace the use of PGHD with a
similar degree of inferest, but rather
that certain types of information
captured as PGHD could emerge as
ubiquitous alongside concepts, such
as temperature, weight, and blood
sugar, that help patients assess their
health status at a point in fime and
on a longitudinal basis.

It becomes less aspirational and
more informational. More about
maintaining health status than
achieving a health outcome.

With COVID-19, people are more
interested in knowing where they
stand and the degree of risk o which
they may be exposed.



If this desire evolves info a stable
health belief among patients post-
pandemic, this would usher in an
increase in the use of PGHD to
"know thyself” at a deeper level
than counting steps, hours of
sleep, or calories consumed. This
"enlightenment” would be focused
more on defining a desired state
of health and the metrics that
correspond with it as opposed to
measuring the actions that lead to
it. The pandemic has surfaced a
significant population of patients
whose primary interest is knowing
where they stand and monitoring
shifts in their homeostasis that could
signal potential health issues.

These "enlightened” patients would
invite Al into their daily lives through
the use of conversational, chat-
based exchanges to effortlessly
query for implicit and explicit cues
that could signal shifts in mood,
behavior or overall wellness. While
the utility to the individual is one of
self-awareness, the value at the
population level could be substantial.

Might this be a catalyst in
creating a marketplace for PGHD?

Personal data has fremendous
financial value, yet patients
themselves have no standing to
share init. In a post-pandemic
environment where the scalable
promise of PGHD is laid out with
greater clarity, ubiquitous adoption
might require an accelerant in the
form of monetary incentives derived
from a patienf’s participation.

Many have imagined the creation
of a data exchange that enables
patients to both manage and
monetize their personal health datq,

albeit along with the adoption of
clear guardrails in how it's used
and digital rights management
considerations.

Perhaps the coronavirus has
fast-forwarded us much closer
fo that future.

But is this future worth pursuing?

Let's explore that question further.

Making the
case for...

The pandemic has thrust our
healthcare system info the center of
the storm and challenged whether
we have the data and tools we
need. Absent a crisis, what have we
learned about the utility of PGHD

in our approaches to managing
population level health concerns?

One of the most exciting arrivals
on the healthcare scene has been
the advent of digital therapeutics
that deliver clinical value through
software and the resulting digital
interactions with patients. These
freafments represent the types

of breakthroughs that could be
delivered through the analysis of
millions of signals captured directly
from patients themselves.

Scaling and sustaining our attempts
at using Al and advanced analytics
fo surface behavioral patterns would
be unobservable in normal context.
PGHD has typically focused on a
single individual, however even in its
infancy we've seen the power that
comes from aggregating critical
masses of data.




Additionally, this insight enables
policy-making that would apply
more targeted and appropriate
marketplace interventions based on
behavioral principles that “nudge”
individuals or restructure environments
in service of population health
outcomes on an informed basis—
rooted in data as opposed to instinct.

At the individual level, the synthesis of
PGHD would allow for development
of predictive algorithms that trigger
preemptive engagement at the
individual level with the hope of
heading off the emergent risk of
complications, including shifts

in activity, mood, or biometric
readings that suggest “below the
surface” issues forming, such as
microvascular complications of
diabetes. When it comes to infectious
diseases like COVID-19, PGHD could
extend info digital certifications for
immunity or vaccination.

Making the
case against...

However, there are tradeoffs and
risks associated with extending
the use of PGHD fo the lengths
described above.

Any application of PGHD would
require voluntary parficipation, a
clear, understandable value prop
that benefits the individual and does
not subject the individual to the
potential for government overreach.
A mandatory model would not
garner the engagement needed—
we cannot endorse healthcare
conscription to fight battles such as
COVID-19 in the years ahead.

Privacy has been a primary
discussion topic and once ceded or
diminished, it is difficult to claw back.

When combined with notable
breaches in data security, there
remains an embedded skepticism
of public and policy makers when
it comes to promises of propriety
in the handling of personal health
information.

Data ownership is another key issue
that remains unresolved though
current law favors the individual.
Even still, as PGHD becomes de-
identified and used in aggregate
form, the rights of the individual to
control how their personal datfa is
utilized becomes less favorable. With
no remuneration to the individual and
ambiguity hovering over the roles

of public versus private, for-profit
players, there remains a delicate
balance.

We must be able to ensure that
PGHD is used fo foster insight and
education versus used punifively

as a fool of enforcement. Any
misappropriation, mishandling or
misuse will further breed distrust that
could infect and undermine faith in
other domains of dafa ufility.

And importantly, technology cannot
solve this on its own. We must
prioritize the human being who

is providing the data. The human
inferface is critical. Enabling PGHD
and the fools that capture it to fif info
our lives, to be infuitive and useful,
and to be present yet unintrusive.
Today, there is a premium placed
on urgency and we are moving fast
fo find the mechanisms we need

fo solve our current challenges. Yet
we must not lose sight of how we
craft the experience in ways that will
sustain behaviors supporting PGHD
when the crisis mentality wanes.



THE
ACTION

Todays' health science leaders
should use their voice to help
shape the role of PGHD so that
it has a place to contribute on a
wider scale.

Data-driven decision making
remains in the early innings—
now is the time to make game-
changing investments in your
capabilities to incorporate
PGHD:

We will continue to launch brands
in a post-pandemic world. PGHD
offers a gateway to tap into real-
world evidence that might support
brand value propositions and
associated pricing and access
considerations. But the institutional
utility of PGHD relies on investing in
several key areas, such as the tools
that can bring together disparate
data sources and make sense of

it, the analyfical talent to transform
the data into actionable insight,
and the right mix of partners to
develop the in-market interventions
fo engage the patient in a
meaningful way.

FOR LIFE .
SCIENCES LEADERS




Don't lose focus on the patient:

It's critical that health science leaders
keep their focus where it has always
belonged: on the patient. We must be
vigilant in the wake of dealing with a

foe with the reach of COVID-19 that

we don't lose sight that we must deliver
value to the individual in order fo foster
engagement necessary to harness PGHD.
This means any strategy to leverage
PGHD requires defining clear use cases
and eliciting input from all stakeholders,
including patients themselves in the form
of feedback loops or advisory boards.

Good governance is a prerequisite for
leveraging PGHD:

Crisis may be what is driving urgency at
this moment but sustaining frust will build
or derail momentum beyond the crisis.
Once lost, frust is near impossible to
restore. Therefore, in the days that follow
the pandemic, efforts to expand the use
of PGHD should not move foo far foo fast
nor push ahead without full fransparency.

This should include the development of
rules of ownership for personal data and
clearly defined responsibilities for public
and private players. Perhaps embracing
the concept of creating a pool of PGHD
that can be shared by all to serve the
public good would build momentum

for the goodwill needed to achieve
universal adoption.
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our Life (Sciences) After COVID-19 series
valuable and engaging. For more content
like this, download our other published
perspectives at covid19.klick.com and
sign-up fo receive future insights as soon
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While change can create
challenges, it also opens the door
to new opportunities. Join us as

we explore the many imaginable
paths to post-pandemic growth.
We welcome you to start a dialogue
with the author of this piece:

Brian Kaiser
bkaiser@klick.com

Disclaimer: Klick Inc. is not a law firm, and

the authors of this document are not lawyers.
The information provided in this document is not
infended to be taken as legal advice. If you have
legal questions, please seek the advice of a
licensed attorney.




