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ABSTRACT

Before the coronavirus disease 2019 (COVID-19) pandemic, use of telehealth services had been lim-

ited in cardiovascular care. Potential benefits of telehealth include improved access to care, more effi-

cient care management, reduced costs, the ability to assess patients within their homes while

involving key caretakers in medical decisions, maintaining social distance, and increased patient satis-

faction. Challenges include changes in payment models, issues with data security and privacy, poten-

tial depersonalization of the patient-clinician relationship, limitations in the use of digital health

technologies, and the potential impact on disparities, including socioeconomic, gender, and age-

related issues and access to technology and broadband. Implementation and expansion of telehealth

from a policy and reimbursement practice standpoint are filled with difficult decisions, yet addressing

these are critical to the future of health care.

� 2021 Elsevier Inc. All rights reserved. � The American Journal of Medicine (2021) 134:945−951
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“The COVID-19 pandemic and accompanying relaxa-

tion of regulatory barriers has occasioned an explo-

sion in telemedicine use, vaulting it to the center of

health care delivery.”—Newton N. Minow and Rick

Boucher1
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INTRODUCTION
The coronavirus disease 2019 (COVID-19) pandemic has

impacted global economies and brought about unprece-

dented challenges to health care systems. Much of the mor-

bidity and mortality of the pandemic has been borne by

those with underlying medical conditions, including cardio-

vascular disease.2,3 Efforts to limit the spread of this viral

illness, particularly within vulnerable populations through

social distancing, resulted in rapid conversion from office-

based visits to virtual visits. This transition also accelerated

the adoption of telehealth services in the outpatient man-

agement of cardiovascular disease.

Before the COVID-19 pandemic, use of telehealth serv-

ices had been limited in cardiovascular care. Reasons

for this included lack of infrastructure, restrictions placed

http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjmed.2021.03.007&domain=pdf
mailto:lsperli@emory.edu
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by insurance and government agencies, and limited reim-

bursement. Remote monitoring of vital signs and cardiac

rhythm transmissions from mobile health devices had been

modestly employed. Although these modalities did improve

access for patients, infrastructural redesign was needed.
CLINICAL SIGNIFICANCE

� Prior to the coronavirus disease 2019
(COVID-19) pandemic, use of tele-
health services has been limited in car-
diovascular care.

� Modalities available for implementing
telehealth, the potential benefits of
telehealth use, and several challenges
in telehealth implementation in car-
diovascular care are discussed.

� Implementation and expansion of tele-
health are fraught with difficult deci-
sions, yet addressing these are critical
to the future of health care, especially
in light of the current pandemic.
ESTABLISHED PLATFORMS
AND MODALITIES BEFORE
COVID-19
Although used interchangeably, the

terms “telehealth” and

“telemedicine” should be distin-

guished. Telehealth is a broad, all-

encompassing term that leverages the

use of telecommunication services

for the education, monitoring, and

treatment of individuals. Telemedi-

cine is a subset of telehealth that

involves a clinician or health care

professional using these telecommu-

nication services to provide a more

direct health service to patients.

There are several methods for provid-

ing telehealth care. The 2 main cate-

gories under which telehealth

services typically fall are direct-to-
patient and clinician-to-clinician platforms.4

Direct-to-patient platforms include audiovisual telemed-

icine visits and may include remote patient monitoring.4

Remote patient monitoring (such as electrocardiogram

[ECG] strips from a patient's Apple Watch) may be used

during a telemedicine visit (synchronous) or between in-

person visits (asynchronous).

Clinician-to-clinician or clinician-to-facility platforms,

on the other hand, include asynchronous (“store and for-

ward”) data transmission, remote clinicians providing tele-

intensive care unit or inpatient care at a distance (via video,

electronic health record [EHR], monitor data), and elec-

tronic consultations (e-consults) from specialists to distant

clinicians.4 This may include electronic transmission of

medical information and patient data such as diagnostic

images, videos, documents, among other data.5 In the Mas-

sachusetts General Hospital's cardiology e-consult pilot,

cardiologists reviewed patient's electronic data and images

in the shared electronic medical record and provided

detailed clinical recommendations without a cardiology

office visit. Over 5 months, only 14.1% of consult requests

resulted in an office visit because the question was not

answerable by e-consult. Of the recommendations made by

the consultant, 81.3% were implemented by the referring

clinician. A total of 100% of clinicians endorsed the

helpfulness of e-consults, and 77.8% believed the e-consult

averted the need for a traditional in-person visit for their

patients. Of the patients interviewed, 96.7% were “very sat-

isfied” with the convenience of receiving a clinical recom-

mendation without needing to visit with the cardiologist.6
When looking at e-consult volume for all specialties at their

institution before the World Health Organization declared

COVID-19 to be a pandemic on March 11, 2020, compared

with those afterward, they found a significant absolute

increase in e-consult proportion from 8.5% to 19.6% over

ambulatory consults.7
POTENTIAL BENEFITS OF
TELEHEALTH

Improved Access and Care
Benefits
One of the main advantages of tele-

health is the potential for a marked

improvement in access (Table;

Figure). In particular, telehealth

affords options to patients with lim-

ited reliable transportation, financial

or mobility constraints, or those

who live in remote or rural areas.8

A systematic review of 44 studies

that explored the association of

telehealth with patient satisfaction

noted that telehealth is capable of

providing high-quality service,

increased accessibility to care, and
engages patients in shared decision-making related to the

management of their chronic conditions.9
Reduced Costs
Although there is still a need for additional research to eval-

uate telemedicine's impact on administrative costs, multiple

studies suggest an overall cost reduction in implementing

telehealth. A meta-analysis of 21 randomized controlled tri-

als between 2000 and 2009 on multidisciplinary heart fail-

ure management demonstrated a substantial reduction in

health care resource utilization in the remote patient moni-

toring arm compared with usual care, primarily driven by

decreased heart failure hospitalizations.10 A systematic

review of 10 different heart failure telemonitoring systems

also demonstrated a reduction in costs related to hospital

admissions.11 Costs to a clinical practice may be reduced

when a large number of visits are via telemedicine, creating

opportunity for needed in-person visits.
Assessment and Monitoring of Patients Within
Their Home Environment
An inherent feature of telemedicine is the ability to observe

patients within their home environment and gather self-

measured data outside the setting of a clinic or hospital,

possibly equating to the modern-day version of a “house

call.” Family members can more easily participate in visits,

share observations, as well as support and contribute to care

needs. In addition, remote monitoring and longitudinal

telemedicine communication may be advantageous. The



Table Potential Benefits and Logistical Challenges of Telehealth

Benefits Challenges

Improved Access to Care
- Allows patients with limited reliable transportation, mobility,
or financial constraints or those living in rural and remote
areas to circumvent major barriers in receiving care

- Convenient
- Does not require child care or absence from work

Payment Models
- Temporary changes have been made for reimbursement rate
for telehealth visits, creating payment parity; however, it is
unclear when and what types of changes are yet to come.

- Insurance coverage

Reduced Costs
- Reduction in costs related to hospital admissions, travel
costs, diagnostic procedures, and examination room and
office space

- Improve clinical workflow and practice efficiencies

Data Security and Privacy
- Temporary relaxation of HIPAA guidelines for good faith
provision of telehealth has been implemented; however,
cumbersome EHR systems remain an impediment in patient
data governance

Assessing Patients Within Their Home
- Ability to remotely monitor and triage patients to avoid
unplanned hospitalization or mortality

- Ability to engage those involved in care at home (eg, spouse,
partner, relative, or caregiver) with planning regarding
monitoring and treatment

Potential Impact on Disparities
- Socioeconomic disparities and language barriers, along with
female gender and older age have inequitable access to
medical care through telehealth

- Broadband access as a “super-determinant” of health remains
far from universal

Maintain Social Distancing
- Large-scale conversion to telemedicine during COVID-19
pandemic demonstrates effectiveness for social distancing in
both current and potential future pandemics

Potential Depersonalization
- Concern about possible depersonalization of patient-clinician
relationship and deterioration of interpersonal aspects of
medicine

Higher Patient Satisfaction
- Greater coordination, more personalized care, improved
patient engagement, and improved efficiency increases both
patient and clinician satisfaction.

- Lowered costs: no costs for travel, parking, child care, or
absence from work

Adoption of Digital Technologies
- Challenge of obtaining accurate vital signs, performing
cardiopulmonary auscultation, and other aspects of physical
examination to guide care

- Reliance on patient self-report (eg, symptoms or patient-
reported outcomes)

- Utilization of new digital technologies (eg, wearable or
nonwearable biosensors in terms of data monitoring or
clinically useful information)

- Adoption and use of digital health technologies by patients
and families

COVID-19 = coronavirus disease 2019; EHR= electronic health record; HIPAA = Health Insurance Portability and Accountability Act.
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Telemedical Interventional Management in Heart Failure II

(TIM-HF2) trial was a prospective randomized controlled

trial that aimed to investigate the efficacy of remote patient

management intervention on morbidity and mortality in

patients with heart failure.12 The primary outcome was the

percentage of days lost due to unplanned cardiovascular

hospital admissions (or death from any cause), which was

statistically reduced in patients allocated to remote manage-

ment (4.88% or 17.8 days lost/year) compared with usual

care (6.64% or 24.2 days lost/year).12

Several trials have analyzed outcomes of implantable

hemodynamic monitoring in patients with heart failure,

including the CardioMEMS Heart Sensor Allows Monitor-

ing of Pressure to Improve Outcomes in NYHA Class III

Heart Failure Patients (CHAMPION) trial, Pulmonary

Artery Pressure by Implantable device Responding to
Ultrasonic Signal (PAPIRUS) trial, Chronicle Offers Man-

agement to Patients with Advanced Signs and Symptoms of

Heart Failure (COMPASS-HF) trial, and the ongoing

Hemodynamic-GUIDEd management of Heart Failure

(GUIDE-HF) trial.13 In a meta-analysis of 14 randomized

controlled trials investigating device monitoring in heart

failure (including cardiac pressure sensors, implantable car-

dioverter defibrillator (ICDs), impedance monitoring devi-

ces), there was no overall difference in heart failure-related

admission rates or all-cause mortality, although in a sub-

group analysis of only pressure sensor devices, there was a

lower admission rate.14

Electrophysiology is another subspecialty in which tele-

health has enhanced the delivery of cardiovascular care.

During the pandemic, mobile devices such as mobile car-

diac outpatient telemetry (MCT) have been used as an



Figure Telehealth systems and cardiovascular disease.
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adjunctive approach to support inpatient care when hospi-

tals have exceeded telemetry capacity or when conventional

telemetry monitoring may not be feasible.15 Since the

beginning of the pandemic, there has been an exponential

growth of wireless communication with implantable elec-

tronic cardiac devices.15
Maintain Social Distancing
There have been several reviews highlighting the associa-

tion of higher severity of COVID-19 infection in those with

cardiovascular disease.3 The recent large-scale conversion

to telemedicine during COVID-19 demonstrates its effec-

tiveness and utility for social distancing in clinical and

other settings.16
Patient Satisfaction
Improved efficiency, ease of access, and more personalized

and greater coordination of care has the potential to

increase both clinician and patient satisfaction, in addition

to health outcomes. In a British Medical Journal (BMJ) sys-

tematic review prior to the COVID-19 pandemic that

explored the association of telehealth and patient satisfac-

tion in regard to efficiency and effectiveness, patients

reported high levels of satisfaction.9 Several factors were

shown to contribute to higher patient satisfaction, including

improved outcomes, preferred modality, ease of use, low

cost, improved communication, and decreased travel time.9

In a May 2020 poll of more than 1000 Medicare Advantage

beneficiaries, 91% of respondents reported a favorable

experience with telehealth, and 78% stated intentions to use

telehealth again in the future.17
CHALLENGES

Payment Models
Perhaps the most significant change for telehealth in the

context of the COVID-19 pandemic has been payment par-

ity between clinic-based care and telehealth (Table;

Figure).18 Before the pandemic, many states required tele-

health cost coverage by insurance without stipulation for

payment parity, which was seen as disincentivizing its use.

Payment equity is emerging as a concept to avoid undue

incentivization of telehealth encounters while continuing to

make it a feasible option for clinicians to implement.18

Medicaid programs and some private payers recognized the

need for incentives and announced payment parity for tele-

health for the duration of the pandemic.19 The Coronavirus

Preparedness and Response Supplemental Appropriations

Act of 2020 waived the geographic and site restrictions for

Medicare reimbursement. As a result, the rapid implemen-

tation of telehealth in cardiovascular care occurred.

The Centers for Medicare and Medicaid Services (CMS)

2021 Physician Fee schedule, however, did not propose to

continue audio-only visits after the conclusion of the

COVID-19 public health emergency (PHE). It did add sev-

eral new telehealth services that can be reimbursed under

Medicare. Some of these services are included under Cate-

gory 1, which makes coverage permanent, but services fall-

ing under Category 3 are temporary and will last until the

end of the calendar year in which the COVID-19 PHE con-

cludes. Cardiac rehabilitation is 1 such service that falls

under Category 3 coverage. Remote patient monitoring will

continue to be reimbursed for established (but not new)

patients after the PHE ends.20

Before the pandemic, only 14,000 Medicare beneficia-

ries received Medicare telehealth services in a week, while
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more than 10.1 million beneficiaries received Medicare tel-

ehealth services between mid-March and early July 2020.21

It will be important to establish and maintain a revenue-

neutral platform for physicians and clinical enterprises with

emphasis on bettering patient care and quality.
Data Security and Privacy
One of the potential barriers to wider adoption of telehealth

has been privacy regulations, in particular the Health Insur-

ance Portability and Accountability Act of 1996

(HIPAA).18 The Office for Civil Rights (OCR) at the

Department of Health and Human Services issued a notice

of enforcement discretion in response to the COVID-19

pandemic, stating penalties will not be imposed for HIPAA

violations that occur during good faith provision of tele-

health during the COVID-19 emergency.22 This notice per-

mits clinicians to use platforms that are not HIPAA-

compliant, a practical approach given the need to increase

telehealth services quickly.18 Facebook Live, Twitch, Tik-

Tok, and similar video communication applications are

considered public-facing and should not be used in the pro-

vision of telehealth by covered health care providers.22

Overall, although timely care of patients should take prior-

ity over privacy during a crisis, it will be necessary to

ensure privacy is addressed appropriately once the pan-

demic begins to resolve.
Potential Impact on Disparities (Particularly in
Low-Socioeconomic and Rural Communities
with Limited Access to High-Speed Internet)
A recent article explored inequities in cardiovascular care

through telemedicine in 2940 patients. Inequitable access to

medical care was noted in female patients, non-English

speaking patients, older, and poorer patients.23 Non-English

language was independently associated with >50% lower

use of telemedicine, as was being female.23 Median house-

hold income <$50K was associated with lower video use,

which as mentioned has higher rates of reimbursement

compared to telephone-only visits.23 A December 2020 ret-

rospective medical record review evaluating telemedicine

access for primary and specialty ambulatory care visits

among 148,402 patient encounters at a large academic

health system during the early phase of the COVID-19 pan-

demic demonstrated that older age, Asian race, non-English

language as the patient's preferred language, and Medicaid

were independently associated with fewer completed tele-

medicine visits.24 Additionally, Latinx ethnicity, Black

race, older age, female sex, and lower household income

were associated with lower use of video for telemedicine

care. Another realm of disparity is technological access.

Access to broadband technologies that provide a high-speed

connection to the Internet is a social determinant of health

and is a public health issue.25 Broadband access has been

referred to by several national organizations as a "super-

determinant" of health, given its intersection with so many
identified social determinants of health.25 However, access

is far from universal, with approximately 24 million people

in the United States without broadband access in 2019.25

The prevalence of Internet use in patients with atheroscle-

rotic cardiovascular disease (ASCVD) is lower compared

to the general population (63% vs 84%).26 Within this

group, Black and Hispanic patients had lower Internet use

compared with whites.26

There are ongoing efforts to bridge these disparities. Pro-

grams such as the Federal Communications Commission's
Rural Health Care Program and the Department of Agricul-

ture's Distance Learning and Telemedicine Program are

expanding telehealth availability by funding broadband

services in these areas.25 In addition to federal policies,

state and local laws are imperative to facilitate broadband

and telehealth expansion
Potential Depersonalization
One of the challenges of telemedicine is the possibility of

depersonalization of the patient-physician relationship. A

review in the Journal of Telemedicine and Telecare focused

on the technical and interpersonal aspects of telemedicine

suggests that as physicians increasingly rely on high-tech

instruments for their encounters, the clinician-patient rela-

tionship becomes more impersonal.27 The same review

notes that although video consultations are likely to be

more impersonal than face-to-face office visits, they may

be more personal than strictly telephone encounters.

Nonetheless, patient and clinician satisfaction with tele-

health has been shown to be higher than in-person visits,

even before the COVID-19 pandemic.28-30 Thus, it is still

an open question whether telehealth will decrease—or

could increase—clinician and patient/family engagement.

Hybrid models combining some in-person care with virtual

care are also important to consider.
Challenges of Adoption of Digital Technologies
Audio and video visits alone, while of some inherent value,

may be missing medical information such as vital signs and

other physiologic parameters that are available for in-per-

son visits. This raises concern about the effectiveness of

clinical management using telehealth unless there is a suc-

cessful adoption of some digital technologies. Potential bar-

riers to such adoption including accuracy of digital tools,

avoiding overburden of data for clinicians, and reliance on

patient self-report for symptoms and signs (eg, vs direct

physical examination).

There is evidence that digital technologies (eg, wearable

and nonwearable biosensors), including consumer digital

health products, can be accurate and reliable in measuring

vital signs or other physiologic metrics (eg, electrocardio-

gram). One specific area of growing evidence in this regard

is remote blood pressure measurement and management. In

a recent analysis of a cross-sectional audit of ambulatory

care during the second quarter of 2020 compared with the

prior 2 years, the authors report a substantial decrease in
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total primary care encounters, along with a dramatic

increase in the proportion of those encounters conducted

via telehealth than those conducted in person.31 However,

there was a decline in blood pressure and cholesterol assess-

ments during this period, owing to both fewer total visits

and less frequent assessment during telemedicine

encounters.31

Emerging technology is developing in the field of digital

stethoscopes and mobile and point-of-care ultrasound that

can augment the telemedicine experience and improve

comprehensive care.32-34 Video-based telehealth appoint-

ments allow for some components of the physical examina-

tion to be performed such as general appearance,

orientation, respiratory rate, and fair visualization of edema,

neck veins, and cyanosis. A 31-patient study found both

bedside and remote jugular venous pressure (JVP) estimates

were significantly and comparably correlated with inva-

sively measured right atrial pressures.35 Encouraging

patients to participate in their physical examination, partic-

ularly in the more tangible maneuvers such as obtaining

their vital signs or abdominal palpation, could also foster

more engaging delivery of care. Biosensing wearables and

other validated diagnostic tools are needed to bridge the

limitations in the physical examination.
CONCLUSIONS AND FUTURE DIRECTIONS

“It's taken this crisis to push us to a new frontier, but

there's absolutely no going back."—Seema Verma, CMS

Administrator36

Geographic rules that govern medical licensing have

been a limitation to telehealth implementation across state

lines. Amid the COVID-19 pandemic, some states have

relaxed or eliminated certain licensure requirements.18 This

trend toward a more permissive environment with a shift

away from the geographic emphasis on licensure is essen-

tial to supporting the transition to implementing more tele-

medicine throughout the country and improving access to

care.18

Patient data governance and privacy regulations are

another realm in which policy change can be valuable.

There exists the option of using secure databases that can

make accessing patient health care information more seam-

less compared with current cumbersome EHR systems, as

well as helping to prevent error, duplication, and waste.18

Integration of telehealth systems into the EHR systems is

needed. Because telehealth visits tend to be shorter in dura-

tion than in-person visits and offer fewer diagnostic serv-

ices, payment equity rather than payment parity could be

another avenue for policy change.18 In particular, reim-

bursement of telehealth visits with identical rates as in-per-

son visits could represent overpayment and disincentivize

in-office visits leading to a financial threat to centers and

practices continuing to practice in-person care.18
Several additional considerations may help to transform

the implementation of telehealth practices. Telemedicine

can be a platform for extending team-based care, involving

other valued nonphysician members of the cardiac team.

During this current PHE, nonphysician clinicians, and

licensed social workers have been approved to perform and

be reimbursed for virtual visits.37 Inpatient care may also

benefit from implementing telemedicine. Cardiac care can

adopt tele-intensive care unit team models, which use

audiovisual communication to provide care to patients who

are critically ill.38

Advancements in cardiac monitoring devices are needed

for the expansion of telehealth implementation. Increased

use of devices for ambulatory monitoring such as patches,

smartphones, wristwatches, vests, headbands, necklaces,

and eyeglasses may have an impact on early detection of

life-threatening conditions, reducing health care costs and

unnecessary hospitalizations, and personalizing

medicine.39,40

Although borne out of the necessity of the pandemic, tel-

ehealth has offered many adaptations of clinical care that

have the potential to improve cardiovascular health and

enhance access to care with equity. As we continue to opti-

mize the potential for telehealth in cardiovascular care,

time will tell if it fulfills its promise to enhance our health

care delivery goals.
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