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Educational Objectives

●Review the background for the regulatory changes 
that prompted recent widespread adoption of 
telemedicine

●Assess ways that physical examination applies to 
telemedicine encounters

●Appraise opportunities for high-yield implementation 
of telemedicine beyond the pandemic
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Telemedicine Boom
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Telemedicine: 1974-1975
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SkyLab

First U.S. space station (May 1973 – February 1974)
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1973: Historical Context
● Jan 8: Watergate Scandal
● Jan 22: Roe v Wade
● Jan 23: End of Vietnam War
● March 1: Pink Floyd’s Dark Side of the Moon
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SkyLab 
Experiments
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SkyLab: Forerunner to ISS
● Nearly 300 experiments spanning life sciences, 

physics, astronomy, material sciences

– Focus on “reaction of [hu]man[s] to the 
environment of space” and understanding 
health impacts of long-term weightlessness 
on humankind

– https://history.nasa.gov/EP-107/ch5.htm

– https://www.nasa.gov/content/40-years-ag
o-skylab-paved-way-for-international-spac
e-station

● 2002 Nobel Prize for physics awarded to Dr 
Riccardo Giacconi, a founder of X-ray astronomy

– Utilized data collected from SkyLab

– https://www.cosmos.esa.int/web/xmm-newt
on/nobel
  

https://history.nasa.gov/EP-107/ch5.htm
https://www.nasa.gov/content/40-years-ago-skylab-paved-way-for-international-space-station
https://www.nasa.gov/content/40-years-ago-skylab-paved-way-for-international-space-station
https://www.nasa.gov/content/40-years-ago-skylab-paved-way-for-international-space-station
https://www.cosmos.esa.int/web/xmm-newton/nobel
https://www.cosmos.esa.int/web/xmm-newton/nobel
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SkyLab Medical Research
● Baseline health data collection 

began months before liftoff
– Weight, water intake, urine output, 

caloric intake, exercise
– Heart rate, blood pressure, cardiac 

telemetry
● Data telemetered through range 

stations to Mission Control Center
● (Near-)Real-Time data

https://ntrs.nasa.gov/citations/19750051537

https://ntrs.nasa.gov/citations/19750051537
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SkyLab Medical Laboratories

https://ntrs.nasa.gov/citations/19750051537

https://ntrs.nasa.gov/citations/19750051537


 14

Telemedicine Reimbursement Pre-
Pandemic

● Prior to 1135 waiver, CMS reimbursement contingent 
on patient being located in a designated rural area 
and must physically present to a medical facility

●  In 2019, Medicare began reimbursing for “Virtual 
Check-Ins” (patient-initiated encounter with a 
healthcare practitioner) and “E-visits” (asynchronous, 
patient-initiated communications)
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SSA Section 1135 Waiver
 

Social Security Act, Section 1135 authorizes the Secretary of the Department of Health and 
Human Services to waive or modify certain Medicare, Medicaid, CHIP, and HIPAA requirements.

The President must have declared an emergency or disaster under either the Stafford Act or the 
National Emergencies Act; and:

The Secretary of HHS must have declared a Public Health Emergency under Section 319 of the 
Public Health Service Act

Then, with respect to the geographic area(s) and time periods provided for in those declarations, 
the Secretary may elect to authorize waivers/modifications of one or more of the requirements 
described in Section 1135(b).

https://www.cms.gov/about-cms/emergency-preparedness-response-operations/current-emergencies/coronavirus-
waivers

https://www.cms.gov/about-cms/emergency-preparedness-response-operations/current-emergencies/coronavirus-waivers
https://www.cms.gov/about-cms/emergency-preparedness-response-operations/current-emergencies/coronavirus-waivers
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● Section 1135 waivers are finite in time and can be limited 
to a geographic location

● Original COVID-19 PHE declared on 3/6/2020
● HHS Secretary Xavier Becerra extended PHE declaration 

another 90 days (beyond 1/14/2022)
https://www.cms.gov/about-cms/emergency-preparedness-response-operations/current-eme
rgencies/coronavirus-waivers

SSA Section 1135 Waiver, Continued...

https://www.cms.gov/about-cms/emergency-preparedness-response-operations/current-emergencies/coronavirus-waivers
https://www.cms.gov/about-cms/emergency-preparedness-response-operations/current-emergencies/coronavirus-waivers


 17
● https://aspr.hhs.gov/legal/PHE/Pages/COVID19-14Jan2022.aspx

https://aspr.hhs.gov/legal/PHE/Pages/COVID19-14Jan2022.aspx
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Pandemic-Driven Expansion of 
Telemedicine

● “Telehealth, telemedicine, and related terms generally refer to the exchange of medical 
information from one site to another through electronic communication to improve a 
patient’s health.” [CMS]

● Contemporary telemedicine result of patients’ need for healthcare while minimizing 
infection risk to all

● Under new waiver, Medicare can pay for office, hospital, and other visits furnished via 
telehealth across the country and including in patient’s homes, as of March 6, 2020.  

● Allows physicians, nurse practitioners, clinical psychologists, and licensed clinical 
social workers to offer telehealth to their patients  

● https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-pro
vider-fact-sheet

https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
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Summary of Medicare Telemedicine 
Services

https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
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CMS Guidance on Medicare FFS Billing
● Services should only be reported as telehealth services when the individual 

physician or practitioner furnishing the service is not at the same location as 
the beneficiary. 

● Medicare telehealth services are services that would normally occur in person 
but are instead conducted via telecommunications technology and are paid at 
the full in-person rate. 

● Service such as the virtual check-in, eVisits, remote evaluation, and telephone 
visits are not services that would normally occur in person, and are not paid as 
though the service occurred in person. 

Source: “COVID-19 Frequently Asked Questions (FAQs) on Medicare Fee-for-Service (FFS) Billing”

https://www.cdc.gov/csels/dls/locs/2020/cms_issues_updated_COVID-19_faqs_about_medicare_billing.html
https://www.cms.gov/files/document/03092020-covid-19-faqs-508.pdf
https://www.cms.gov/files/document/03092020-covid-19-faqs-508.pdf

https://www.cdc.gov/csels/dls/locs/2020/cms_issues_updated_COVID-19_faqs_about_medicare_billing.html
https://www.cms.gov/files/document/03092020-covid-19-faqs-508.pdf
https://www.cms.gov/files/document/03092020-covid-19-faqs-508.pdf
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Virtual History-Taking Tools
● Telehealth services covered under 1135:

– https://www.cms.gov/Medicare/Medicare-General-Information/Telehealth/Telehealth-
Codes

● Generally, CMS requires most telehealth services to be delivered via telecommunications 
technology that has audio and video capabilities that are used for two-way, real-time 
interactive communication

● Notification of Enforcement Discretion for Telehealth Remote Communications During the 
COVID-19 Nationwide Public Health Emergency
– Allows providers to use popular video chat apps with patients
– E.g. Apple FaceTime, Google Hangouts, Zoom, Skype, FB Messenger
– https://www.hhs.gov/hipaa/for-professionals/special-topics/emergency-preparedness

/notification-enforcement-discretion-telehealth/index.html

https://www.cms.gov/Medicare/Medicare-General-Information/Telehealth/Telehealth-Codes
https://www.cms.gov/Medicare/Medicare-General-Information/Telehealth/Telehealth-Codes
https://www.hhs.gov/hipaa/for-professionals/special-topics/emergency-preparedness/notification-enforcement-discretion-telehealth/index.html
https://www.hhs.gov/hipaa/for-professionals/special-topics/emergency-preparedness/notification-enforcement-discretion-telehealth/index.html
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CMS Reimbursement Criteria for 
Telemedicine Encounters

“CMS has used its waiver authority to allow, beginning on March 1, 2020, telephone evaluation and 
management codes and certain counseling behavioral health care and educational services, to be 
furnished as telehealth services using audio-only communications technology (telephones or other audio-
only devices). A list of those services is available here” (page 74): 
https://www.cms.gov/Medicare/Medicare-General- Information/Telehealth/Telehealth-Codes

99202
Office/outpatient visit new

99203 Office/outpatient visit new

99204 Office/outpatient visit new

99205 Office/outpatient visit new

99211 Office/outpatient visit est

99212 Office/outpatient visit est

99213 Office/outpatient visit est

99214 Office/outpatient visit est

99215 Office/outpatient visit est

Source: “COVID-19 Frequently Asked Questions (FAQs) on Medicare Fee-for-Service (FFS) Billing”
https://www.cms.gov/files/document/03092020-covid-19-faqs-508.pdf

https://www.cms.gov/files/document/03092020-covid-19-faqs-508.pdf
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Role of Physical Exam in Telemedicine: 
Professional Society Guidance

● Emerging field
● No concrete professional society guidance (yet)

– ACP
– AMA indications and contra-indications (Telehealth 

Implementation Playbook)
● Evidence Base
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PubMed Query: 
(telemedicine) AND (physical examination) 
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PubMed Query: 
(telemedicine) AND (physical examination) 
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Remote Patient Monitoring

P:  Among patients with chronic disease

I:   Does remote digital monitoring

C:  Compared to standard episodic care

O:  Reduce acute care use?

      Reduce morbidity and/or mortality?

      Improve quality of life?
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RPM Challenges
● Heterogenous interventions complicate analysis of 

evidence base
– Numerous confounding variables

● Is the app helping, or a phone call from clinic?
● Motivational drop off
● Little evidence supporting quantitative benefits
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RPM: Diabetes Mellitus Type 2
● “The impact of telehealth remote patient monitoring on glycemic control in 

type 2 diabetes”
– Lee PA et al, BMC Health Serv Res. 2018; 18: 495. 
– Systematic review and meta-analysis of systematic reviews of randomised 

controlled trials
–  telehealth interventions produced a small but significant improvement in 

HbA1c levels compared with usual care
– The greatest effect was seen in telephone-delivered interventions, followed 

by Internet blood glucose monitoring system interventions
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RPM: Heart Failure
● “Effectiveness of Remote Patient Monitoring After Discharge 

of Hospitalized Patients With Heart Failure”
– Ong MK et al. JAMA Intern Med 2016 Mar;176(3):310-8. 
– Randomized 1437 patients hospitalized for HF to the intervention 

arm (715 patients) or to the usual care arm (722 patients) 
– Intervention arm combined telehealth coaching and digital 

monitoring
– No change in readmission rate
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Effect of RPM on Acute 
Care Utilization

● “Does remote patient monitoring reduce acute care use? A 
systematic review”
– Taylor ML et al. BMJ Open. 2021; 11(3): e040232.
– 91 studies of RPM interventions on CVD and COPD
– RPM reduced admissions in 49% of studies, LOS (49%), and ED visits (41%)
– Wide range of interventions 
– “RPM can reduce acute care use for patients with cardiovascular disease 

and COPD. However, effectiveness varies within and between populations.”
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Disparities in Healthcare
● Telemedicine shift puts certain populations at further disadvantage 

– Older adults
– Racial/ethnic minority status
– Low socioeconomic status
– Low health literacy
– Non-native English speakers

● At least 1 in every 4 Americans may not have digital literacy skills or access to Internet-enabled 
digital devices to engage in video visits.

● Source: “Addressing Equity in Telemedicine for Chronic Disease Management During the Covid-
19 Pandemic.” Nouri et al. NEJM Catalyst, 4 May 2020.
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Healthcare Disparities in Telemedicine

Source: “Addressing Equity in Telemedicine for Chronic Disease Management During the Covid-19 Pandemic.” Nouri 
et al. NEJM Catalyst, 4 May 2020.
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Tele-commuting
● Download & Upload speeds
● Latency
● Recommended minimum download speed of 

1 Mbps for video call (5-25 Mbps for 
“telecommuting”)

● Source: FCC Broadband Speed Guide 
available at: 
https://www.fcc.gov/consumers/guides/broa
dband-speed-guide

● Consider assessing patient’s technical 
capabilities
– Speeds, data, device, app

https://www.fcc.gov/consumers/guides/broadband-speed-guide
https://www.fcc.gov/consumers/guides/broadband-speed-guide
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Future Directions
● Convenience and ease of access for some...
● ...Barriers to telehealth for others…
● Relative lag in preventive healthcare services during pandemic

– “A qualitative study of high-performing primary care practices during 
the COVID-19 pandemic.” Albert et al. 25 Nov 2021. BMC Fam Pract. 
2021; 22: 237.

● Reimbursement after Public Health Emergency ends?  
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Opportunities and Open Questions
“Our findings indicate that primary care structures and 

processes developed for remote chronic disease 
management and preventive care are evolving rapidly. 

Emerging adapted care processes, most notably remote 
provision of care, are promising and may endure beyond the 

pandemic, but issues of equity must be addressed (e.g., 
through payment reform) to ensure vulnerable populations 

receive the same benefit.”
“A qualitative study of high-performing primary care practices during the COVID-19 
pandemic.” Albert et al. 25 Nov 2021. BMC Fam Pract. 2021; 22: 237.
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Personal Experience at Highland 
Hospital’s Adult Medicine Clinic

● Remote precepting
– Need for WiFi range extenders!

● Direct video calls with patients
– Doximity

● COVID-19 management & results disclosure
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Take-Home Points
● Recent widespread adoption of telemedicine prompted by 

(short-term?) regulatory changes
● Audio/visual patient-provider communication is most 

important element of telemedicine encounter 
● Utility of RPM is TBD and requires focused use cases
● Telemedicine beyond pandemic: Primary care and chronic 

disease management
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Thank You!

I am grateful to Dr David Tian, K-6, the Department of 
Medicine, and Highland Hospital for the opportunity to 
deliver care to a diverse patient population, gain 
experience in the emerging field of telemedicine, and 
contribute to applied informatics.

- Omar Metwally, MD
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