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The coronavirus disease 2019 (COVID-19) pandemic is a public health crisis that has quickly
overwhelmed our healthcare system. It has led to significant shortages in personal protective
equipment (PPE), ventilators, and intensive care unit beds across the nation. As the initial entry
point for patients with suspected COVID illness, emergency departments (ED) have had to adapt
quickly to prioritize the safety of patients and providers while still delivering optimal, timely patient
care. COVID-19 has presented many challenges for the ED that also extend to all inpatient services.
Some of these key challenges are the fundamental tasks of communicating with patients in
respiratory isolation while minimizing PPE usage and enabling all patients who have been affected
by hospitals’ visitor restrictions to connect with their families. We discuss the design principles
behind implementing a robust in-hospital telehealth system for patient-provider and patient-family
communication, provide a review of the strengths and weaknesses of potential videoconferencing
options, and deliver concise, step-by-step guides for setting up a secure, low-cost, user-friendly
solution that can be rapidly deployed. [West J Emerg Med. 2020;21(4)801-806.]

Disclaimer: Due to the rapidly evolving nature of this
outbreak, and in the interests of rapid dissemination of
reliable, actionable information, this paper went through
expedited peer review. Additionally, information should be
considered current only at the time of publication and may
evolve as the science develops.
INTRODUCTION
We have taken for granted the convenience of evaluating
our patients directly by walking into rooms and having a
conversation. The traditional workflow of taking a history,
performing a physical exam and diagnostic tests, monitoring
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treatments, and disposition planning necessitates multiple
bedside interactions between patients and hospital staff. The
coronavirus disease 2019 (COVID-19) pandemic has caused a
national shortage of personal protective equipment (PPE).1 With
so many in respiratory isolation and a limited supply of PPE,
how do we adapt patient-provider communication to minimize
unnecessary entry-exit cycles?2-4 Additionally, hospitals’ bans
on visitors have impacted all patients, not only those with
COVID-19.5,6 Hospitals worldwide are seeking methods to
communicate with patients under isolation precautions while
protecting their staff, efficiently using PPE, and enabling
patients to virtually be with their families at a time when they
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are ill and alone.7,8 Given the current crisis, rapid deployment of
communication solutions is urgently needed.3,7,9 Some hospitals
are already integrating telehealth into their workflows, but many
are unsure how to do so appropriately.10-12
Prior to this pandemic, only Health Insurance Portability
and Accountability Act (HIPAA)-compliant software offering
business associate agreements (BAA) were allowed for medical
use. Even if the same company offered a free version of the
same software, it could not be used because no BAA agreement
existed between the company and the hospital. However,
with the sudden demand for accessible telehealth options, the
Department of Health and Human Services (HHS) temporarily
expanded allowable applications (apps) and “will not impose
penalties for noncompliance with the regulatory requirements
under the HIPAA Rules against covered healthcare providers
in connection with the good faith provision of telehealth during
the COVID-19 nationwide public health emergency...us[ing]
any non-public facing remote communication product that is
available to communicate with patients.”13
Current telemedicine technologies leverage mobile
devices and high-speed Internet access to connect patients
with providers. Numerous established companies and
startups offer telemedicine products. Typically, telemedicine
platforms are used for consultations14-16 or remote treatment
monitoring.17-20 Few studies have focused on implementing
real-time videoconferencing in the emergency department
or inpatient settings,16,21 and none have described a specific
implementation strategy for doing so within the unique
constraints of the COVID-19 pandemic.
Our academic medical center is part of the second-largest
public hospital system in the country, and, like many, we are
challenged with limited PPE stock and readily accessible
funding for telehealth equipment and software. To address
this unmet need for in-hospital patient communication, we
developed a cost-effective plan for rapid implementation
with minimal equipment and setup. In this article, we
discuss the design principles to effectively implement such
a solution and compare common videoconferencing apps.
Based on these factors, we produced a step-by-step guide to
implement the protocol we deployed in our health system
(see Supplements 2-3 for detailed guides). We hope that this
work provides a blueprint for how resource-limited hospitals
can rapidly implement an affordable, in-hospital telehealth
communication solution during the COVID-19 pandemic.
GOALS
Staff Communication
With limited PPE supply and exposure risks associated
with frequent PPE doffing, hospitals should minimize entry-exit
cycles by necessary staff to isolated patients’ rooms.10,22-24 Staff
who only need to speak to the patient should not have to enter the
room at all.9 Examples include registration clerks, case managers,
and social workers. Room entry is not necessary for answering
many patient questions, updating care plans, or recording during
Western Journal of Emergency Medicine

a resuscitation. In the case of teaching hospitals, the entire team
does not need to enter the room; attendings and other learners
may stand outside to observe the patient encounter.
Family Communication
A vital part of humanistic care for all patients during this
crisis is to provide a way for them to connect with their families.
When patients are under isolation precautions, visitation is
restricted.25 During the current pandemic, some hospitals have
instituted blanket “no visitors” policies5 for all patients, which
can have significant detrimental impacts on patient mental health
and recovery.26-28 Both COVID-19 and non-COVID-19 patients
admitted to the hospital are often quite ill, feel isolated from
their loved ones,29 and may be faced with daunting goals of care
conversations.30 For patients who do not speak English, do not
own a mobile phone, or are not used to navigating the healthcare
system alone, isolation creates additional anxiety.31
DESIGN PRINCIPLES FOR COMMUNICATION
SOLUTIONS
With the above goals in mind, we factored in cost of
implementation, privacy concerns,32 administrative overhead,
and ease of use in practice into the final design choices. In
addition to hospital-provided videoconferencing solutions to
the communication problem, multiple low-tech methods were
considered (Supplement 1). We provide an analysis of the
advantages and disadvantages of each method.
Major advantages of video communication are that it
provides a more personal connection and participants can better
assess non-verbal cues. Implementation is limited by high upfront
costs of purchasing devices and HIPAA-compliant software
for videoconferencing. Without hospital-backed funding, the
recurring costs of these subscription services become prohibitive.
However, during the COVID-19 crisis, the most recent HHS
notice13 enables providers who are otherwise unable to afford
HIPAA-compliant technologies to leverage free software that
meets these requirements to provide urgent patient care.
Device Costs
The upfront cost of buying tablets may be restrictive for
resource-limited hospitals. The most common tablets run one
of three operating systems (Android, Windows, iOS), and cost
approximately $50-$500. If the hospital cannot buy particular
devices because of funding or contractual constraints,
community donations of used tablets are another option.
Device Security
To restrict user access to other applications and device
settings, tablets may be placed in “kiosk mode,” a feature
commonly used in retail that is available on Android (screen
pinning), Microsoft Surface (kiosk mode), and iOS devices
(guided access). All three major platforms also offer enterprise
management solutions to set up and electronically secure
devices. The limitation of Microsoft Surfaces is that, other than
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Skype, most conferencing services are not native apps available
through the Microsoft Store and may have to be used in the web
browser; thus, browser restrictions would also need to be set.
Patient Privacy
Although HHS will not penalize hospitals for using
software that is not officially HIPAA compliant during the
COVID-19 pandemic, hospitals must still ensure patient
privacy when implementing telehealth solutions. Depending
on the chosen app, the methods to maintain patient privacy are
either to create unique accounts for each patient or to choose
an app that only allows calls from an approved contact list.
If calls cannot be restricted to a given list, there is a risk of
strangers calling patients.
As the devices will be used with multiple patients, video
capture and screenshots should be disabled so that recordings
or photos of staff or patients are not stored on the device. With
standard, off-the-shelf devices rather than enterprise devices, it
is not possible to globally disable device screenshot settings, but
individual apps may restrict screenshots. For apps that do allow
recording or screen capture, hospital staff would need to verify
that everything is deleted from the device after each use.
Staff Safety
By using commonly available free apps for patient
communication, hospital staff may wish to use their own
devices for expediency. However, this access should be
prohibited for both patient privacy and staff safety. Staff
members’ personal accounts should not be able to call
hospital devices, and patients should not have access to staff
members’ personal contact information. Instead, there should
be additional hospital accounts or devices available for staff
to call patients. The device and app settings must also be
configured so that patient-facing devices are secure from
settings changes and unapproved downloads.
Usability
User-friendly apps decrease the need for staff to repeatedly
enter patient rooms to help patients use the devices, which
would negate efforts to limit exposure and PPE usage. Apps
should be easy to use and have limited menu options; multiple
menus are confusing and make initiating calls difficult.33 For
programs that are only available via a web browser (rather
than a native app), patients could accidentally close the tab and
have difficulty returning to the app without staff assistance. All
common operating systems also include accessibility settings,
which enable larger font sizes for patients with decreased
vision. When possible, these should be enabled by default.
Although staff can help a patient troubleshoot the app,
if the family is not familiar with the corresponding app,
hospital staff will have difficulty remotely helping the family
troubleshoot. Apps that generate a website link, instead of
requiring family to download an app or create an account, will
be the most broadly accessible. Of the apps tested, only Zoom
Volume 21, no. 4: July 2020

provides this option.
Administrative Overhead
Unlike with HIPAA-compliant enterprise versions, free
services have less granular control over app settings. For apps
where settings are accessible by patients from within the app,
these settings have to be re-verified between patients.
Videoconferencing apps enable patients to see and
speak to family members who are not allowed to visit.
Adding family members’ contact information to an app
creates minimal administrative burden while bringing great
psychological and emotional benefit to patients. However,
giving family members account information to reach their
loved ones also means giving families future access to other
patients if settings are not configured properly.
Apps must have settings that restrict contacts and maintain
anonymity, or unique accounts must be created for each
patient in order for shared devices to maintain patient privacy.
For apps with settings that restrict calls to approved contacts
only, new accounts do not need to be generated between each
patient use; however, call and chat logs should be deleted so
that the next patient cannot see prior conversations or nonhospital contacts. Enterprise management solutions offer
remote device resets between patients, but may not be able to
remotely clear the call and chat logs of individual apps. For
apps that do not restrict callers, the administrative burden of
generating unique accounts for each patient or even asking
patients to create their own accounts is high.
Free Google accounts are limited to 10 lifetime accounts
per person; thus, non-enterprise creation of free unique accounts
for Google-based apps is not sustainable. Regardless of which
devices or apps are used, at minimum, accounts will need to be
created for the devices. For those who are unable to provision
enterprise accounts, for non-Google products a domain name can
be purchased for approximately $10 per year and used to generate
an unlimited number of usernames that route to a single email
account for easy account and password management.
COMPARISON OF FREE APPLICATIONS
We compared the advantages and disadvantages of four
well-known, commonly available free videoconferencing
apps (Table). The app features described in the table address
the principles of security (app settings hidden from patients,
encryption); patient privacy (calls restricted to contacts only);
usability (cross-platform, dials landlines); and administrative
overhead (call logs). Another major usability factor is the user
interface (UI). FaceTime and Google Duo have simple UIs
where the focus of the app is to make a call. The other apps
have multiple tabs for chats, calls, contacts, or settings.
DISCUSSION
Ultimately, based on ease of setup, patient privacy
settings, UI simplicity, and ease of between-patient
maintenance, we implemented our protocol using FaceTime.
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Table. Videoconferencing applications and features.
Crossplatforma

App settings
hiddenb

Restricted
contactsc

Dials landlinesd

E2EEe

Call logs onlyf

FaceTime

No

Yes

Yes

With cell provider

Yes

Yes

--

Google Duo

Yes

No

No

No

Yes

Yes

Free version limit of 10
lifetime accounts per person

Google
Hangouts

Yes

No

Yes

Yes

No

No

Free version limit of 10
lifetime accounts per person

Skype

Yes

No

Yes

$3/account/month
for unlimited calls
within United
States

Option*

No

On iPhone only, unable to
disable integrated calling, so
both app and device call log
need to be cleared

Zoom

Yes

No

Yes

Price varies
based on usage

No

No

Service

Additional factors

E2EE, end-to-end encryption; app, application.
*Skype provides an E2EE option for chats and audio calls, but the option is difficult to find and must be reselected via multiple menus each
time you initiate a call.
a
Cross-Platform: Available on multiple different operating systems and devices.
b
App Settings Hidden: If the app settings are visible and editable by patients, the settings would need to be manually checked and reset after
each use.
c
Restricted Contacts: If an app is unable to restrict calls to contacts only, in order to maintain patient privacy a new account or password would
need to be generated for each patient. Even if an app can restrict contacts, if the app settings aren’t hidden, the patient may still be able to
remove the restriction within the app. The only free service that we tested that provides full restriction is FaceTime.
d
Dials Landlines: Services that do not offer free calls to landlines limit the ability to call a translator or loved ones without smartphones or
computers. Services that require an associated cell phone number cost upwards of $15 per month for unlimited calls.
e
E2EE: All of these services offer some degree of encryption. E2EE is the most secure form of encryption; only the people in the conversation
can see or hear messages; no third parties can decrypt any transmitted data—even the company that makes the product.
f
Call Logs Only: Apps that enable typed chats generate chat logs, which, in addition to call logs and contact lists, need to be deleted after each
patient’s use.

Choosing FaceTime limited us to using iPads rather
than Android devices, which can cost less. However, by
repurposing existing devices and using donated devices that
our health system received from a nonprofit organization, our
total device and application cost was $0.
Compared to other options, FaceTime was the easiest
to set up. FaceTime comes preinstalled. Other than each
device’s login information, no additional downloads or
accounts needed to be made. FaceTime is the only free
app we tested that fully hides app and device settings from
patients when both kiosk mode and parental controls are
activated. These restrictions and the absence of chats allow
for the greatest device security, patient privacy, and ease
of between-patient maintenance. Unlike Zoom, Skype,
or Google Hangouts, FaceTime has only one function:
making calls. FaceTime does not have additional menus that
patients, particularly non-English-speaking patients, could
be confused by, thereby decreasing provider time required to
teach patients how to use the app.
Although FaceTime has superior usability and security
advantages, the major drawback is that FaceTime is only
available on Apple products. This limitation does not affect
in-hospital communication with staff, but patients can only
call loved ones with Apple devices. To enable patients whose
Western Journal of Emergency Medicine

families do not have Apple devices to make calls, we set up an
on-site family call center. Regardless of the app chosen, using
apps to call families will create barriers for those who do not
have tablets or laptops, have difficulty downloading apps or
setting up accounts, or have limited access to the Internet.
Offering a call center where families can use hospitalprovided tablets would address this limitation.
We worked with multiple stakeholders—including
patients, staff, hospital administration, clinical informaticists,
infection control, and facilities management—to implement
the optimal solution for our health system. Engaging hospital
and health system leadership early enabled us to seek approval
from the various branches in parallel, expediting the process.
Enterprise solutions are preferred for easy, standardized
maintenance, but can be cost-prohibitive.
In recent weeks, hospitals have attempted to rapidly
expand in-hospital telehealth, and preliminary experiences
have been positive.34,35 Whereas most pre-pandemic telehealth
tools targeted outpatient care, the increased demand for inhospital usage creates opportunities for new solutions. Now
that we have implemented a telehealth solution in our hospital
to address this care gap, we plan to conduct a longitudinal
study to quantify the value of these tools to patients and
providers in facilitating communication and improving
804
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quality of care. The success of programs like ours would
provide justification for health systems to invest in HIPAAcompliant solutions post-pandemic or regulatory bodies to
expand the definition of HIPAA-compliant software. Moving
forward, in-hospital video telemedicine use can be expanded
beyond communicating with isolated patients to enhance the
following processes: increased ability of offsite consultants
to perform limited evaluations; safer triage practices during
future pandemics, and minimizing staff during resuscitations by
enabling additional staff to safely observe from outside the room.
Our in-depth analysis presented here can guide readers
seeking to expand in-hospital telehealth capabilities by adapting
existing systems based on these design principles for their own
hospitals. For readers in need of an immediate solution during
this pandemic, we provide detailed, step-by-step setup and usage
guides (Supplements 2-3) for the solution we implemented. We
believe that our novel work will serve as a blueprint for how
resource-limited hospital systems can quickly implement a
secure, low-cost, user-friendly telehealth communication solution
to safely care for a large number of isolated patients while
conserving PPE usage during the ongoing COVID-19 pandemic.

Rapid response to COVID-19: health informatics support for outbreak
management in an academic health system. J Am Med Inform Assoc.
March 24, 2020.
4. Calton B, Abedini N, Fratkin M. [Ahead of Print]. Telemedicine in the
time of coronavirus. J Pain Symptom Manage. March 31, 2020.
5. NewYork-Presbyterian. Visitor Policy Change Due to Coronavirus.
2020. Available at: https://www.nyp.org/coronavirus-information/
coronavirus-visitor-policy-change. Accessed April 16, 2020.
6. Hafner K. ‘A heart-wrenching thing’: hospital bans on visits devastate
families. New York Times. 2020. Available at: https://www.nytimes.
com/2020/03/29/health/coronavirus-hospital-visit-ban.html. Accessed
May 8, 2020.
7. Greenhalgh T, Wherton J, Shaw S, et al. Video consultations for
Covid-19. BMJ. 2020;368:m998.
8. Marhefka S, Lockhart E, Turner D. [Ahead of Print]. Achieve research
continuity during social distancing by rapidly implementing individual
and group videoconferencing with participants: key considerations,
best practices, and protocols. AIDS Behav. April 2, 2020.
9. Hollander JE, Carr BG. Virtually perfect? Telemedicine for Covid-19.
N Engl J Med. March 2020;382(18):1679-81.
10. Seidman L. iPads connect isolated coronavirus patients to the

ACKNOWLEDGMENTS
We thank Dan Pipe-Mazo for his technical assistance
during this project, and Shir Aharon and Steven Okai for
helping test various app and device settings. We thank Linda
Rodgers and Ron Lam for showing us Apple Configurator.

“outside world” at Glendale Hospital. 2020. Available at: https://www.
latimes.com/socal/glendale-news-press/news/story/2020-04-06/
ipads-connect-coronavirus-patients-to-loved-ones-at-glendalehospital. Accessed April 16, 2020.
11. Pelletiere N. How medical workers are keeping COVID-19 patients
connected to their families | GMA. Good Morning America.
2020. Available at: https://www.goodmorningamerica.com/news/

Address for Correspondence: Jennifer Fang, MD, Harbor-UCLA
Medical Center, Department of Emergency Medicine, 1000 W.
Carson St., Bldg D-9 Box 21, Torrance, CA 90502. Email: jfang2@
dhs.lacounty.gov.

video/medical-workers-keeping-covid-19-patients-connectedfamilies-70099952. Accessed April 16, 2020.
12. COVID Connectors: Overview. 2020. Available at: https://www.
covidconnectors.org. Accessed April 16, 2020.

Conflicts of Interest: By the WestJEM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. No author has professional or financial
relationships with any companies that are relevant to this study.
There are no conflicts of interest or sources of funding to declare.

13. U.S. Department of Health and Human Services. Notification of
Enforcement Discretion for Telehealth. 2020. Available at: https://
www.hhs.gov/hipaa/for-professionals/special-topics/emergencypreparedness/notification-enforcement-discretion-telehealth/index.
html. Accessed April 16, 2020.

Copyright: © 2020 Fang et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

14. Brecher DB. The use of Skype in a community hospital
inpatient palliative medicine consultation service. J Palliat Med.
2013;16(1):110-2.
15. Duong TA, Cordoliani F, Julliard C, et al. Emergency department
diagnosis and management of skin diseases with real-time
teledermatologic expertise. JAMA Dermatol. 2014;150(7):743-7.
16. Ward MM, Jaana M, Natafgi N. Systematic review of telemedicine

REFERENCES
1. Livingston E, Desai A, Berkwits M. [Ahead of Print]. Sourcing

applications in emergency rooms. Int J Med Inform. 2015;84(9):601-16.
17. Baker J, Stanley A. Telemedicine technology: a review of

personal protective equipment during the COVID-19 pandemic.

services, equipment, and other aspects. Curr Allergy Asthma Rep.

JAMA. March 28, 2020.
2. Smith AC, Thomas E, Snoswell CL, et al. [Ahead of Print]. Telehealth

2018;18(11):60.
18. Chuck C, Robinson E, Macaraig M, et al. Enhancing management of

for global emergencies: implications for coronavirus disease 2019

tuberculosis treatment with video directly observed therapy in New

(COVID-19). J Telemed Telecare. March 20, 2020.
3. Reeves JJ, Hollandsworth HM, Torriani FJ, et al. [Ahead of Print].

Volume 21, no. 4: July 2020

York City. Int J Tuberc Lung Dis. 2016;20(5):588-93.
19. Story A, Garfein RS, Hayward A, et al. Monitoring therapy compliance

805

Western Journal of Emergency Medicine

Fang et al.

Telehealth Solutions for Communication During COVID
of tuberculosis patients by using video-enabled electronic devices.

2011;9(4):362-87.

Emerging Infect Dis. 2016;22(3):538-40.

28. Smith L, Medves J, Harrison MB, et al. The impact of hospital visiting

20. Bendiksen R, Ovesen T, Asfeldt AM, et al. Use of video directly

hour policies on pediatric and adult patients and their visitors. JBI Libr

observed treatment for tuberculosis in Northern Norway. Tidsskr Nor

Syst Rev. 2009;7(2):38-79.

Laegeforen. 2020;140(1).

29. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality

21. Rademacher NJ, Cole G, Psoter KJ, et al. Use of telemedicine to

of adult inpatients with COVID-19 in Wuhan, China: a retrospective

screen patients in the emergency department: matched cohort study

cohort study. Lancet. 2020;395(10229):1054-62.

evaluating efficiency and patient safety of telemedicine. JMIR Med

30. Nair R, Perencevich EN, Goto M, et al. Patient care experience with

Inform. 2019;7(2):e11233.

utilization of isolation precautions: systematic literature review and

22. Stelfox HT, Bates DW, Redelmeier DA. Safety of patients isolated for

meta-analysis. Clin Microbiol Infect. 2020;26(6):684-95.

infection control. JAMA. 2003;290(14):1899-1905.

31. Abad C, Fearday A, Safdar N. Adverse effects of isolation

23. Morgan DJ, Day HR, Harris AD, et al. The impact of contact

in hospitalised patients: a systematic review. J Hosp Infect.

solation on the quality of inpatient hospital care. PLoS One.

2010;76(2):97-102.

2011;6(7):e22190.

32. Lenert L, McSwain BY. [Ahead of Print]. Balancing health privacy,

24. Turer RW, Jones I, Rosenbloom ST, et al. [Ahead of Print]. Electronic

health information exchange and research in the context of the

personal protective equipment: a strategy to protect emergency

COVID-19 pandemic. J Am Med Inform Assoc. March 31, 2020.

department providers in the age of COVID-19. J Am Med Inform

33. Lee D, Moon J, Kim YJ, et al. Antecedents and consequences

Assoc. April 2, 2020.

of mobile phone usability: linking simplicity and interactivity to

25. Siegel JD, Rhinehart E, Jackson M, et al. 2007 Guideline for Isolation

satisfaction, trust, and brand loyalty. Information & Management.

Precautions: Preventing Transmission of Infectious Agents in Health
Care Settings. Am J Infect Control. 2007;35(10 Suppl 2):S65-164.

2015;52(3):295-304.
34. Nguyen C. Coronavirus relief: Stanford ramps up “telehealth” to help

26. Purssell E, Gould D, Chudleigh J. Impact of isolation on hospitalised

protect patients, providers. 2020. Available at: https://abc7news.

patients who are infectious: systematic review with meta-analysis.

com/stanford-telehealth-coronavirus-streatment-update-bay-area-

BMJ Open. 2020;10(2):e030371.

california-covid-cases/6064193/. Accessed April 22, 2020.

27. Ciufo D, Hader R, Holly C. A Comprehensive systematic review

35. Lagasse J. COVID-19 may permanently alter the telehealth landscape,

of visitation models in adult critical care units within the context

from reimbursement to utilization. 2020. Available at: https://www.

of patient- and family-centred care. Int J Evid Based Healthc.

healthcarefinancenews.com/node/140009. Accessed April 22, 2020.

Western Journal of Emergency Medicine

806

Volume 21, no. 4: July 2020

