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Overview
‣ Discuss landscape of telehealth with the COVID-19 pandemic

‣ Health literacy and telehealth
• Example from the C3 study

‣ Building a robust telehealth infrastructure: A health system example

‣ Best practices and future directions



Telehealth during the COVID-19 
pandemic
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Telehealth Claims Grew 78X during Early COVID-19 Pandemic 
and have stabilized at 38X

https://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/telehealth-a-quarter-trillion-dollar-post-covid-19-reality



5https://www.kff.org/medicare/issue-brief/medicare-and-telehealth-coverage-and-use-during-the-covid-19-pandemic-and-options-for-the-future/



Health Literacy and Telehealth: 
Early Data
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C3 Methods: Longitudinal, telephone-based survey of existing cohort studies 
- adults with chronic conditions in primary and specialty care settings



8

1. How are middle age and older adults with underlying health conditions, at higher risk
for adverse outcomes from COVID-19, responding to the pandemic?

2. What are the consequences of COVID-19 on these individuals’ health status, access to
care, and ability to self-manage chronic conditions?

3. What is the uptake and acceptability of telehealth?

Study Objectives
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The C3 Sample

 Targeted patients with most recent interview 
in parent study (N~1,300)

 783 contacted in March 2020

 673 adults recruited in 1 week (86% response rate)

- mostly older adults
- one third Black, 1 in 5 Latinx (11% LEP)
- one third living below poverty level
- two thirds with multimorbidity
- half with limited (low/marginal) health literacy
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‣ Participants reported 2-3 telehealth visits in 
past 4 months

‣ No difference in number of visits
• By literacy
• By age
• By limited English proficiency
• By race/ethnicity
• By self-reported health

Wave 5 Data: December 2020 – March 2021
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Use and perceptions of telehealth
‣ Low/marginal health literacy

• Less likely to have video visit (22% vs. 44%)
• Less likely to have specialty care visit (47% vs. 68%)
• More likely to have difficulty recalling what was discussed during visit (20% vs. 11%)
• Less likely to recommend telehealth to someone else (78% vs. 87%)
• Less likely to find telehealth very useful (38% vs. 53%)

‣ Limited English Proficiency (LEP)
• Half as likely to have video visit (16% vs. 35%)
• Half as likely to think telehealth appointment was just as good as in-person (33% vs. 64%)
• Less likely to find telehealth very useful (32% vs. 57%)

‣ Poor self-reported health
• Twice as likely to have difficulty recalling what was discussed during visit (26% vs. 13%)



Adapting to a Rapidly Changing 
Landscape: A Health System 

Example
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The Challenge

How might we adapt a telehealth 

program that supports <100 virtual 

visits per day to meet the needs of a 

health care system that serves 6.7 

million patients and needs to offer up 

to 70% of outpatient care virtually 

during a pandemic?

• Pre-pandemic telehealth platform supported <100 visits per day

• Pre-pandemic solution required providers to work from 
dedicated health-system telemedicine workstations 

• Clunky and complex workflow limited provider adoption

• Missing key features such as translation and patient messaging

Courtesy of Allison Hare and Christina O’Malley
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Health System Response

1 Virtual visit platform, BlueJeans, was selected and 
activated over the course of one weekend

2
Telemedicine command center to support patients 
and clinicians was created and staffed by EHR 
transformation team and volunteer medical students

3
Wraparound telehealth platform, Switchboard, was 
developed in-house to address workflow and user 
experience needs not met by existing solutions

Courtesy of Allison Hare and Christina O’Malley
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The Penn Medicine Telehealth Eco-System
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Time of 
Scheduling

1. Text
2. Email
3. Confirmation 

Visit Guide
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3 Days 
Pre-Visit

1. Text
2. Email
3. Reminder    

Visit Guide

Courtesy of Allison Hare



18

10 Minutes
Pre-Visit

1. Text
2. Email
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In-Person / Telehealth
Conversions

1. Text
2. Email
3. Modality 

Switch Visit 
Guide

Courtesy of Allison Hare
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Language Translation
On-demand two-way text translation
Select from over 65 languages
Patients’ preferred languages are highlighted, just-in-time
Integrations: Azure Translate, Epic Patient Demographics
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Principles for Telemedicine Technology

1. No patient app download required 
2. Reliable, high-quality audio and video 
connections
3. Integrated provider experience including 
single sign on 
4. Use not tethered to patient portal
5. Provider ability to use mobile device to 
connect to facilitate multiple screen use
6. Provider ability to send message into virtual 
room (i.e. running late)
7. Virtual waiting area for patients

Telemedicine Provider Feedback Survey Results 
(over 500 Penn Medicine provider responses)

8. Multi-party connections (including translator 
integration, family visitation)
9. Screen/image sharing (teledermatology)
10. Integration with custom applications 
11. Provider ability to see status of meeting (how 
long patients have been waiting)
12. Ability to send Penn Medicine content into the 
virtual waiting area
13. Virtual backgrounds
14. Telemedicine analytics

Courtesy of Liz Deleener



The early “on the ground” 
experience
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Electronic Health Record Data in Academic Setting 4 weeks; 
Patient portal and phone calls; N=788 

Serper M, et al. Gastroenterol. 2020 Jun 18 doi: 10.1053/j.gastro.2020.06.034
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High satisfaction with visit quality and technology
Younger patients and EHR portal users more likely to report that visit was high quality

Black patients less likely than White to report that technology was easy to use

Serper M, et al. Gastroenterol. 2020 Jun 18 doi: 10.1053/j.gastro.2020.06.034
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Providers: Concerns About Using Telemedicine (n=63)
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Patients: Top Words or Phrases that Come to Mind about 
Telemedicine
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Penn Medicine Daily Telehealth Volume
Jul 2021 - present

Courtesy of Christina O’Malley
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Summary
‣ COVID-19 catalyzed telehealth expansion facilitating access to care

‣ Patients with low health literacy, BIPOC, LEP, older age, multimorbidity face ongoing challenges 
and are at risk of suboptimal visit quality

‣ Health systems, payers should operationalize telehealth best practices
• Engage patients/caregivers
• Interpreter services
• Simplify technology and workflows
• Offer training and support to patients and staff
• Continuously quality of services to ensure access & equity in telehealth 
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marinas2@pennmedicine.upenn.edu
@serperm

Michael S. Wolf
Laura Curtis
Stephanie Batio

Liz Deleener
Christina O’Malley
Allison Hare
Shivan Mehta
Christopher Snider

Questions?
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