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The Promise of Digital Health: Then, Now, and the Future
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FIGURE 1 | Evolving Applications of Digital Technology in Health and Health Care
SOURCE: National Academy of Medicine. 2019. Digital Health Action Collaborative, NAM Leadership Consortium: Collaboration
for a Value & Science-Driven Health System.
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Monday, March g, 2020

® Stories from northern Italy are scaring the world

* Cruise ships with infected people are not allowed to dock

* |CUs in Seattle and New York are bursting

* Not much is happening in Philadelphia, but...

® Scared patients are jamming Penn’s phones and emergency departments

[Adapted with permission from Dr. David Asch]
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Hospital Home

Design context

* Everyone was focused on the ICU

* Forevery 1 patient with COVID in our o
|CUs, there might be o infected in the ﬂ
community

* Most would get better on their own

[Adapted with permission from Dr. David Asch]
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Hospital Home

Design context

* Some would get very sick

[Adapted with permission from Dr. David Asch]
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Design consideration 1

* Farly approaches aimed at telling whether you were infected or not

* Adifferent question was whether you needed a hospital or not

We wanted to get patients to the ED when they needed it, but keep
them at home when they didn't

[Adapted with permission from Dr. David Asch]
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Design consideration 2

* Covid can cause many symptoms:
0 Fever
o Malaise
0 Anosmia

® But what can «ill you is respiratory failure

We decided the most important thing to watch for was
shortness of breath

[Adapted with permission from Dr. David Asch]
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What is COVID Watch?

© o
» Twice daily SMS check-ins on shortness of breath O ore

Today 8:49 AM

How are you feeling compared to 12

o Automated escalation to a 24/7 telemedicine team e

A) Better
B) Same
C) Worse

» Reach aclinician any time if feeling worse

Is it harder than usual for you to
breathe? Reply Y or N.

e 2 weeks, with patient-led option for another week

Thank you. We have notified our
care team. A Penn Medicine
clinician will call you soon. Our goal
is to reach you within an hour.

o A\/a||ab|e Iﬂ EﬂgllSh Or Span|5h If you feel this is an emergency,

please call 911,

CENTER FOR
@ 5
( 5 :-INEI\?gI\-;'ﬁgIIQ\IE Penn Medicine
Center for Connected Care
WaytoHealth  [iiie o,
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Observation and experimentation

* Adjusting the timing

* Adding other symptoms (e.g., fever, diarrhea)

* Supplementing with objective pulse oximetry

®* |nterviewing patients who dropped off or stayed on

* Surveilling the city for patients admitted to ED or hospital

® Transitioning manual processes to automation
o Enrollment through Epic
0 Automatic enrollment based on test results
o Optin = optout

[Adapted with permission from Dr. David Asch]

Morgan AU et al. MM Latalyst(2020) YW [@khchaiyachati
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Two cities

Chicago Philadelphia

Patients/day
Monitoring period
Daily staff hours
Patients sent to ED

Savings

1000 1000
Patient Satisfaction
8a—8p 24/7 80 nps
500 64
Mortality
9 per day 6 per day
3 64% NNT = 200

! $2.3 m/100 days

[Adapted with permission from Dr. David Asch]

Kricke G, et al. NEJM Latalyst(2020); Morgan AU, et al. MEW Latalyst(2020);
Delgado MK et al. Annals of Internal Medizine (2022)
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Could manage volumes...efficiently

Aggregated Daily Patient Activity, Percentages
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Larger proportion of black patients invited, no
differences afterwards

Comparison of Enrollment into COVID Watch

Comparison of Escalation Outcomes

100.00%
75.00% 50.00%
50.00% * k% 40.00%
ks k 30.00%
25.00%
20.00%
0.00%
% itive Enroliment invitation Patient acceptance 1 H H
(of all LA lests) by provider pdeni Comparison of Patient Engagement with COVID Watch 19,004
(% of Covid-19+ patients) (% of Covid-19+ patients 100.00%
White [} Black # 0.00%
75.00%

March-May 20200 ;

Engaged patients in week 1 Escalations, patient-initiated
(% COVID Watch patients) (% COVID Watch patients)
white [l Black

Lam D et al. Szzigty of General Internal Medicine Mid-Atlantic Lonference (2020)

Cllnlman referral Clinician referral Clinician referral
PCP follow-up Telehealth follow-up

White [} Black

*p<0.05; **p<0.01; ***p<0.001; # No Difference
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Patients found COVID Watch comforting

" was grateful that at least they would text me, because my daughter was in the hospital.
My grandkid had to go to school, and my granddaughter had to work ... sometimes |
needed to know if | could ask for help or something. | mean, my desperation was based on

not having help if needed it.”

(White/Hispanic, Spanish speaker)

YW @khchaiyachati
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But not all did...

"I thought it was in between helpful and annoying.”
(White/Non-Hispanic, English speaker)

" just think the phone call could've been better because they also would [hear] how you sound as
well, because sometimes people can't really — they hear how they sound. | think that helps as

well.”
(Black/Non-Hispanic, English speaker)

"They should call because sometimes you speak Spanish. Even more if you don't know how to use
the telephone...I don't text, | don't chat with anyone, because | don’t know anything about that.”

(White/Hispanic, Spanish speaker)

YW @khchaiyachati
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Lessons learned and questions for the future of
digital health tools in health care...

Digital health tools can Eficiency of care . The design of digital
. Ensure equity and . S
enhance human- delivered was key for . health interventions is
. . define the measures "
powered care patients and providers critical

Lan we develop What partners and
personalized health infrastructure is
journeys’? needed?

How to speed up
discovery to
implementation?

What is needed for
scalability and spread?
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