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INTRODUCTION
Telemedicine

The World Health Organization defines telemedicine as “The delivery of healthcare
services, where distance is a critical factor, by all healthcare professionals using infor-
mation and communication technologies for the exchange of valid information for
diagnosis, treatment and prevention of disease and injuries, research and evaluation,
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KEY POINTS

� Earthquakes are the most deadly and the most costly of all natural disasters because of
the large amount of damage to infrastructure that they inflict.

� Satellites are the most reliable method of communication and telemedicine after a
disaster.

� Triaging patients to prioritize those who need the most urgent care is essential to disaster
response and a potential area of improvement through telemedicine.

� Effective emergency mass critical care (EMCC) coordinates the use of medical equipment
and supplies and hospital personnel and facilities to maximize survival of the greatest
number of patients. Telemedicine has the ability to improve all areas of EMCC.

� Technological advances will improve smartphone and wireless monitoring in the future,
which can greatly advance telemedicine in disasters and tele-intensive care units (ICUs).
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and for continuing education of healthcare providers, all in the interests of advancing
the health of individuals and their communities.”1 Telemedicine has evolved from the
transmission of information via telephone in the early 1900s to video transmission by
microwave in the 1960s to telesurgery via satellite transmission in the 2010s.2

Telemedicine can be delivered either in real time or as store-and-forward informa-
tion. Real-time telemedicine provides the benefits of interaction, examination, data
collection, and monitoring; however, it often requires high bandwidth (data transfer
rate) especially if videoconferencing is being used. Store-and-forward telemedicine
is typically used for electrocardiography (ECG), radiology, or photographs. It requires
less bandwidth and can be accomplished with less reliable networks.2

Tele-ICU

With the unequal distribution of intensivists in the United States, tele-intensive care or
tele-ICUs have been proposed and have been used as a way to fulfill the shortages.
Several studies and a meta-analysis have found a benefit to implementation of a
tele-ICU3–5; however, others have not,6 including a before-and-after study from the
Veterans Affairs Hospitals, which found no improvement in mortality or length of
stay with the addition of a tele-ICU program.7 Tele-ICUs are generally organized in
a centralized or decentralized model. In the centralized model, the telemedicine center
is a specific location with physicians and nurses who typically provide care 24 hours a
day to many different hospitals. A centralized model has and can continue to be imple-
mented in disasters because an incident command center, while functioning to orga-
nize the response to a disaster, could also provide a centralized location for
consultation to local hospitals, overflow facilities, or mobile ICUs. Although the
centralized model provides an organized approach to telemedicine with more stable
means of communication, this model is likely to bemore expensive because it requires
overhead, consisting of a permanent to semipermanent location equipped with tech-
nology to provide intensive care response.
Large disasters would likely involve a combination of a centralized and a decentral-

izedmodel. The decentralizedmodel is organizedwith the ICUormobile ICUat the cen-
ter, and then telemedicine consultation is provided from multiple individual locations.2

Thismodel can be used for nighttime rounding by a staff of intensivists, who all have ac-
cess to a telemedicineworkstation at home. It hasbeenused in thedisaster setting, dur-
ing a blizzard in the Baltimore area in 2010; however, this was a situation in which the
decentralized model with a robot for nighttime rounding was already in place before
the disaster.8 The decentralized model may also be useful to obtain specialist consul-
tation, suchas adermatologist or infectious diseasephysician to evaluate a rash seen in
many survivors of a hurricane. As the smartphone technology improves, this model will
likely becomeeasier to useand lessexpensivebecause the telemedicine consultantwill
not need to be at a telemedicine workstation. Telemedicine “apps” have already been
created and could be ideal in the disaster setting. In addition, tele-ICUs can also be
organized in continuous care, scheduled care, reactive care, or consultative care
models. Scheduled care is typically used for nighttime rounds, whereas reactive care
involves an on-call telemedicine consult. Consultative care refers to the use of telemed-
icine for consultation on cases when additional expertise is needed.2

DISASTERS

The Centre for Research on the Epidemiology of Disasters (CRED) defines disaster as
“a situation or event, which overwhelms local capacity, necessitating a request to na-
tional or international level for external assistance.”9 In addition, for a disaster to be
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