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Introduction

The previous two chapters discussed situations in primary and spe-
cialized care, wherein remote support could be used to provide speedy 
care and efficiency while decreasing the need for travel for specialized 
support. The provider and the patient were in a place of their own, and 
for them, telecare was an add-on option to normal methods of care. We 
now move on to situations wherein health needs erupt outside one’s own 
home, that is, during travel or when one is forced out of home—due to 
work, imprisonment or maybe even a disaster.

Before the 16th century, travel was known to be hazardous and done 
only out of dire necessity, like a search for food and water or an attempt 
to occupy new areas. Nomads or armies used to travel in large hordes 
wherein the health provider was always in tow. Colonization widened the 
scope and frequency of travel, but the focus was always work or business. 
From the 20th century onward, travel for tourism, adventure, and other 
means of enjoyment became common. As of now, tourism is a key earner 
for many countries. However, travelling has some special challenges re-
lated to health. There are chances of infections by newer bugs to which one 
has never been exposed, and hence less likely to be immune to. Different 
regions have different social, cultural, and economic conditions and com-
miserate food habits. Jet lag, when travelling in the east to west direction 
and changes of temperature when travelling north to south, is a cause for 
stress, as also the cramped conditions one undergoes while travelling.
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The health provider in the remote locations may not be of the requi-
site skill and/or in all probability less aware of the social and economic 
conditions of the traveller. Brands and medicines differ, and tackling of 
insurance reimbursements is tricky. Travel-related health emergencies are 
special situations. One has to search for the right doctor, as your condition 
may not be a common one for the provider.

Then, there are situations like emergencies occurring during the travel 
or while on an expedition. Here, for smaller teams, retaining a full-time 
doctor is more expensive than actually shifting the patient for the occa-
sional emergency. However, even this occasional need for shifting can 
be far costlier than providing telesupport, which can and should be 
attempted.

During expeditions—an example of the arctic is provided here, but it 
could be mountaineering, the Antarctic or other remote regions; solo long 
trips; etc.—any evacuation for medical reasons would mean a premature 
end to the same, and the adventure would be deemed as a failure. Having 
a doctor as part of any expedition—it is a requirement above a certain 
number of people—means he/she should be as competent in undertaking 
the adventure over and above the medical capability. The health provider 
will need to be given relevant training as good as any of the expedition 
members. But no doctor can cover all possible emergencies, so a need for 
remote support will always be there. Since there is going to be a lack of 
medical equipment and facilities—in the example provided (Box 1)—little 
could be done besides early evacuation, there are high chances that such 
functions could easily be covered remotely.

However, currently, like in the Arctic, the example provided in this 
chapter, as well as other remote situations, the conditions are better. The 
era of explorations is almost over, replaced by more or less permanent 
settlements. There are also excellent communication links, and hence, tele-
care has become somewhat mainstream.

BOX 1

B E I N G  P H Y S I C A L LY  P R E S E N T  D I D  N O T 
H E L P  M U C H !

Shashi Gogia (expedition doctor)
In the late 1970s, I used to travel with mountaineering teams as an 

expedition doctor. Once when one of the climbers got a frostbite, all that 
could be done was to assist evacuation of that person back to the base 
camp and further down. Being physically present did not really help the 
team, but did help me get acquainted to mountaineering!
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Within this chapter, while the earlier sections pertain to direct health-
care delivery or what would be better described as telemedicine, the last 
two pertain to situations outside day-to-day health delivery wherein 
ICT has a role. One is medical tourism where the travel itself is done for 
medical purposes and the other one is about how ICT helps in managing 
healthcare after disasters.

Maritime telemedicine

Gunnar Hartvigsen

“Telemedicine” or medicine through telephony came around with inter-
national shipping in the early 1920s. Its commencement was in ships that 
were not carrying any doctor or, at best, paramedics on board, during the 
voyage. This needed development of telecommunications (at that time 
radio communication) to address the need for physician consultations 
during the long travel. Immediate attention could be given with the re-
alization that it would be hours or even days for a ship to come to shore.

The first such formalized recognition came with the International 
Radiotelegraph Conference in Washington in 1927. General Radio 
Regulations and the Additional Radio Regulations were revised. In ad-
dition, a table for the allocation of frequencies to the various services, in-
cluding the broadcasting service, was established. This was subsequently 
expanded in the Madrid Convention of 1932.385

There have been significant changes during the last half century affect-
ing the health and work safety of seafarers These include globalization of 
the shipping industry, automatization and mechanization, reduced num-
ber of crew in ships, increased use of short-term contracts, reflagging of 
ships, and multicultural crews.386

Telemedicine assures health provision for remote locations and tries to pro-
vide virtual support in the absence of a doctor. Improved communication has 
made it possible to receive telemedical advice in all parts of the world’s oceans.

As per the Maritime Labour Convention (MLC), all ships carrying over 
100 personnel—read crew members and/or passengers—must have a 
medical doctor on board if the voyage is greater than 3 days. However, 
most ships have 25 or fewer crew members. It is also likely that even if the 
doctor is present, he will need further help as many problems would be 
beyond his control.

In a survey done of over 100 seamen, 68% had experienced at least once, 
that their vessel was diverted as a consequence of a medical emergency. 
The average cost of such a diversion is a phenomenal 180,000 USD. Most 
of those surveyed, did think that the availability of expert medical advice, 
even on a phone, may have avoided a fair number of such evacuations.385

High-speed network communication between maritime activity 
and healthcare personnel onshore is becoming increasingly important. 
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 Internet-based communication is essential to provide an efficient tool for im-
proved healthcare services for seafarers. However, even though we experi-
ence a growing number of fishermen and other seafarers, access to offshore 
telemedicine and healthcare facilities are absent.387,388 This could be a result 
of lack of adequate communication networks, absence of competent health-
care personnel (paramedics) besides a shortage of maritime, and offshore 
enhanced telemedicine equipment.389 But the need is felt especially during 
problematic weather and when there is a fair distance increasing the time 
required for search and rescue (SAR) helicopters to reach a site, with reduced 
possibility of MEDEVAC. Seventy percent of the 100 seamen who partici-
pated in the earlier survey had additionally been on a vessel where there had 
been a need for a medical evacuation. They agreed that evacuation, though 
cheaper than a full diversion, was nevertheless far more expensive than full 
provision of the healthcare remotely through a telehealth system.

Emergencies experienced at sea include severed limbs, broken bones, 
gunshot wounds, tropical diseases, allergic reactions, and even cardiac 
arrest. The following telemedicine services within remote accident and 
emergency were found to be common. The various means of communica-
tion used included satellite, mobile, and radio389:

• telepresence, teleophthalmology, tele-EMS, and teleambulance (32%)
• teleconsultation (27%)
• telecardiology (12%)
• teleradiology (8%)
• teledermatology (7%)
• telemonitoring (5%)
• tele-ENT (3%)
• teleeducation (3%)
• radio medical advice (3%)

TMAS

The International Labor Organization (ILO) convention 164390 states 
that all seafaring nation shall have a center for maritime Telemedical 
Assistance Service (TMAS), which offer medical advice on a 24/7 basis: 
“The competent authority shall ensure by a prearranged system that med-
ical advice by radio or satellite communication to ships at sea, including 
specialist advice, is available at any hour of the day or night” (Article 7).

TMAS have been organized differently by the seafaring nations that 
have ratified the ILO convention. For example, Italy and Spain have es-
tablished dedicated organizations for telemedicine service for ships. In 
countries like Norway, Sweden, Denmark, and Germany, designated 
physicians work in hospital units called Maritime Rescue Coordination 
Center (MRCC) to offer the service.
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Radio Medico Norway

Radio Medico Norway provides medical assistance to ships in need of 
help for diagnosing and treatment of diseases and injuries. The service is 
free of charge and accessible 24/7 and offered to everybody independent 
of nationality. Medical assistance is offered in English and Norwegian. The 
first contact is done by voice/phone. If possible, e-mail with attachments 
and video consultations may be used after contact with the physician. In 
2015, Radio Medico Norway did more than 3500 consultations and treated 
over 1200 patients worldwide.

Radio Medico Norway is a part of Norwegian Centre for Maritime 
Medicine at Haukeland University Hospital in Bergen, Norway. 
Physicians are on duty for one week at a time. As per need, all specialist 
departments at the Haukeland University Hospital can be made available 
through Radio Medico Norway. The more relevant departments also have 
in-house equipment for video consultations. Radio Medico Norway may 
be contacted directly, and all calls will be answered. However, most of the 
calls are routed through Rogaland radio (https://telenorkulturarv.no/en/ 
rogaland-radio). There is a great interest in using two-way video between 
shore and ships. Inmarsat BGAN offers streaming of video with a binary 
speed of 385 kb/s, which is satisfactory for high-quality live pictures.

According to Radio Medico Norway, software solutions that can or-
ganize a consultation with filing of case record, pictures, ECG, and vital 
parameters such as oxygen saturation, pulse, and blood pressure are avail-
able on the market. However, they are not yet widely available onboard 
ships. The number of calls differs from zero to six/seven consultations per 
day with an average of three. Most of the calls could be managed by a GP 
since more than 95% of calls are trivial in nature. The remaining 5% call is 
for problems of a higher grade—generally accidents and injuries.

Even if the medical problems arising on board a ship mostly are triv-
ial, the physician must have a solid insight in the special conditions 
prevailing in seafaring. He/she must know the possibilities and the lim-
itation of therapeutic options, the medicines and equipment present on 
board, and the possibilities for evacuation of personnel in all waters and 
must be well trained in communication technique, especially maritime 
communication.

Telemedicine in commercial aviation

U.S. Mohalanobish

Historically, DELAG, Deutsche Luftschiffahrts-Aktiengesellschaft, was 
the world's first airline. It was founded on November 16, 1909, and oper-
ated airships manufactured by the Zeppelin Corporation. Its headquarters 
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were in Frankfurt. The first fixed wing scheduled air service was started 
on January 1, 1914, from St. Petersburg, Florida, to Tampa, Florida. The 
four oldest airlines that still exist are Netherland's KLM (1919), Colombia's 
Avianca (1919), Australia's Qantas (1921), and the Czech Republic's Czech 
Airlines (1923).391,392 The need for telemedicine use within commercial avi-
ation came about in its post-World War 2 expansion following the devel-
opment of the jet engines, bigger planes, and longer flights.

Incidence

Statistics of in-flight medical problems are somewhat difficult to come 
by. The exact incidence remains unknown because minor events do not 
need to be reported and there is, as yet, no central data repository cata-
loguing all events that require medical care.

The US National Transportation Safety Board requires that only those 
in-flight events that resulted in hospitalization for more than 48 h, a major 
fracture (except finger, nose, or toe) or injury to an internal organ, need to 
be reported as an accident. An FAA study found that 1132 such medical 
emergencies occurred during flights in the United States during 1996 and 
1997, correlating to an incidence of more than one and a half per day.

Reported common problems included the following:

1. vasovagal attacks (syncope) (22%)
2. cardiac (20%)
3. neurological (12%)
4. respiratory (8%)
5. gastrointestinal (8%).

Of these 1132 incidents, 145 flights resulted in an emergency diversion. 
Fifteen (1.3%) were fatal, and the cause in all, but two, was cardiac in origin.393

The influence of space medicine

Manned space flights opened up the world of telemedicine in its fullest 
sense. Medical management and monitoring of all body parameters in all 
manned space flights including the long voyages on the Mir Space Station 
has been made possible through telemedicine.

All astronauts and cosmonauts are indoctrinated in fundamentals of 
medicine and made familiar with the limited medications and drugs they 
carry on board. However, in case of any ailment developing in flight, reg-
ular teleconsultations over voice line or video calls where available are re-
sorted to for resolving medical ailments. Besides, all space crew undergo 
extensive monitoring of their physiological and psychological parameters 
on a daily basis. All parameters are sent to earth by telemetry in real time 
in most cases for subsequent processing.
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India has had only one cosmonaut in space so far. That was Sqn Ldr 
Rakesh Sharma in 1984. Like all, his ECG and other parameters were 
telemetered. In addition, his vectorcardiogram (VCG) reports were col-
lected and stored in flight and analyzed after return of the spacecraft to 
earth.394

The change

Communication links between airplanes and ground control have 
been a necessity for flight control and safety since long. Wi-Fi availabil-
ity through satellite links is now routinely offered to passengers. Though 
links are still uncertain and possibly erratic, a passenger or onboard physi-
cian can consult a telephysician mid-flight. The least would be facilitation 
of an early pickup of the prescription though an airport pharmacy once 
the plane lands.

Limitations of telemedicine in aviation

There are few fundamental challenges to telemedicine in commercial 
flights, namely,

1. the legal issues
2. state of technology for telemetering live records in real time
3. availability of medically trained manpower onboard aircrafts
4. limited availability of medicines and medical equipment on board

Legal issues

Medical practice is legally restricted within a specific geographic zone 
for a doctor, normally within a country and in some larger countries like 
the United States, even within states of the same country. There have been 
no changes yet made to these legal regulations to cover cross border care 
(see Chapter 13).

With millions of people flying on thousands of flights each day, there 
is a real opportunity for provider expansion, bringing telehealth to pas-
sengers across the world. Some companies have begun to offer certain 
contracted telehealth services for airline crews and emergencies. By the 
mid-1980s, MedAire had become the world’s largest provider of telemed-
icine service for commercial and general aviation. It provides in-flight 
emergency medical kits and crew training.395

The business models in this type of service are as follows:

Model 1: Telehealth for flight staff, including aircrew, cabin crew, 
and other flight personnel. The contracts are made with the airlines 
directly. Contracting airlines are provided health cover for their 
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staff working through long shifts, during flights, and layovers in 
unfamiliar cities and airports with provision of online consultations 
for routine ailments, besides emergencies. Telehealth is an obvious 
convenience for this population. The individual can take medication 
on return, without filing a sickness report, whereas the airline gets the 
benefits of low absenteeism and fewer sick days. Economically, this 
may be more beneficial for the airline rather than hiring fixed ground-
based healthcare support, which most airlines/employers in any 
case provide for. Minor ailments and emergencies are covered from a 
single source telehealth provider.
Model 2: Offering in-flight telehealth services directly to 
passengers. This needs technology support and with a broadband 
Internet on board. This model takes the same business approach 
as existing on-ground direct-to-patient interactions, only that 
it is in flight. The restrictions of this model have already been 
discussed earlier, but, at least, the passenger has a prescription 
that can be serviced at the airport of landing. This, more or less, is 
a replacement for on-site attendance. Commonly heard in-flight 
announcements like “Is there a doctor on board?” get minimized. 
The telehealth physician would be available to provide expert 
opinion and oversight of the trained airline crew to better manage 
the patient until the plane lands. The patient benefits with a greater 
care oversight that only a telemedicine emergency physician can 
offer. The airline benefits by promoting this innovative health and 
safety measure to its passengers and crew.

None of these potential models are mutually exclusive, and the tele-
health provider can possibly build an arrangement combining all ele-
ments. Regardless of the business model chosen, there are two problems 
already discussed earlier:

 (a) Licensing issues for the telehealth provider. That is, licensing is valid 
only for specific and predefined geographic locations and does not 
transcend national and sometimes even state boundaries.

 (b) Privacy and security. Maintaining the privacy and security of 
patient health information, which is mandated under several state 
and national law of the country where the flight is. The comfort 
of personal communication with a doctor in person can never be 
fulfilled.

Even with these drawbacks, with more people travelling, longer flights, 
and advancements in technology, the opportunity for in-flight services 
will continue to increase. Taking telehealth to the airline industry is just 
one of the opportunities that providers of healthcare services can leverage 
to ushering in current models of telehealthcare and bring the doctor to the 
patient.
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Arctic telemedicine

Andre Henriksen

Alaska (the United States), Finland, Iceland, Norway, Greenland 
(Denmark), Russia, Canada, and Sweden make up the eight Arctic coun-
tries. Together with Antarctica, they have some of the harshest weather 
conditions on the planet, which may include heavy snow, high-speed 
winds, extreme low temperature, and permafrost. The polar day, a period 
when the sun does not set for several months in the summer, and the polar 
night, when the sun does not rise for several months during the winter, 
are another characteristic of the Arctic and Antarctic regions. When imple-
menting telemedicine services in these regions, additional challenges exist 
and must be addressed.

The distance between communities in these regions can be very long, 
and travel time to the nearest hospital can take a long time or even be 
impossible during the extreme cases of bad weather. In 2008 a person sta-
tioned at the Antarctica Troll research station396 suffered a complicated 
leg fracture. With no operating room and limited surgical equipment, the 
team doctor, assisted by the cook who acted as a makeshift nurse, oper-
ated the broken leg with assistance from doctors at a Norwegian hospital 
via a satellite phone. Because of extremely bad weather, it took 2 weeks 
before a plane could land and evacuate the injured man to a hospital in 
Cape Town for further treatment.

In 2000 the Arctic Telemedicine Project Final Report—a project run by 
the Arctic Council—felt that acceptable healthcare in the Arctic regions is 
possible through telemedicine.397 However, it felt the need for more work 
in the following four areas before trying to implement any telemedicine 
services in Arctic communities: physical infrastructure, training struc-
tures, interoperability guidelines, and community interface.

The available physical infrastructure must be carefully considered to 
make sure it is adequate for the planned service. In addition to stable 
power, working and online communication lines, with sufficient band-
width, must be available. Extreme weather and the cold climate may in-
terfere with transmitting equipment. The polar regions also suffer from 
multiple issues due to the curvature of the earth. Solar flare interference 
(i.e., aurora borealis/aurora australis) gathers on the poles and can render 
radio and radio telephones useless for extended periods. Similarly, during 
the polar day, satellites will often be directly in front of the Sun, further 
interrupting communications. In addition, the signal strength of passing 
satellites is often weaker close to the poles, which can make it necessary to 
install large and expensive receiving equipment.

A training structures plan, taking the time, cost of continuous educa-
tion of new, and existing local health providers into account, must also 
be in place. In order for any telemedicine service to work over time, it is 
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 paramount that knowledge about how to operate the equipment is avail-
able at the Arctic location.

Interoperability guidelines for successful and secure transfer of health re-
cord and patients’ health data must also be considered and implemented. 
Standards, especially medical coding, help avoid confusion and conse-
quent delays in treatment. From the clinician’s viewpoint safe and secure 
transfer of patient health records are also important.

The community interface is also an important focus area. This includes 
training of locals who will need to service the equipment, finding the 
optimal solution for local health providers to utilize the service, under-
standing cultural differences in what is considered healthcare, identi-
fying the actual healthcare need of the local population, and aligning 
oneself with local cultural agents who will speak warmly of the pro-
vided service, to name a few. In short, it is important to find ways to 
make sure the receiving population will embrace the service and receive 
the best possible benefits from it.

A high number of telemedicine services have been successfully imple-
mented in the Norwegian Arctic,398 even while several other Arctic regions 
have a huge potential for similar services. Five challenging areas that need 
to be addressed have been identified to improve access and quality of care 
to Arctic residents. These are to (1) identify relevant services, (2) use recog-
nized health ICT standards, (3) use suitable solutions for system interop-
erability, (4) identify funding opportunities, and (5) focus on privacy.

A systematic review of telemedicine services implemented in the arctic 
regions in 2016389 found deployment of a large range of telemedicine ser-
vices. These included teleinterpretation, teleambulance, teleconsultation, 
teleradiology, teleeducation, teledermatology, tele-ENT, telemonitoring, 
and telecardiology. It discussed additional challenges of Arctic telemed-
icine systems like extreme weather, lack of adequate communication 
networks, lack of trained personnel, and lack of appropriate equipment 
specialized for Arctic usage.

One example of a successful implementation of an Arctic telemedicine 
system for sharing patient data and providing medical consultations in acute 
medical situations is the videoconferencing acute medical conference (VAKe) 
telemedicine service.399,400 At the remote location, VAKe consists of a wall-
mounted camera, a remote-controlled ceiling camera, and microphones. At 
the acute unit at the University Hospital of North Norway (UNN), sound, 
video, and vital signs from the patients are received in real time. VAKe was 
used in August 2011 when a polar bear attacked a camp of youths from the 
British School Exploring Society (BSES) in Spitsbergen (Svalbard, Norway). 
One was killed and four sustained severe injuries. The surviving youths 
were helicoptered to Longyearbyen hospital, a small hospital not equipped 
for major surgeries. The flight to the Norwegian mainland is 1.5 h, so using 
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the VAKe system, a team of specialist surgeons at UNN assisted local doc-
tors at Longyearbyen hospital to perform surgery on several head and neck 
 injuries.401,402 Outcomes of this tragic polar bear attack, would likely have 
been worse if this telemedicine service (VAKe) had not been in place.

Most successful implementations of Arctic telemedicine are onshore 
solutions. When working offshore (e.g., on oil rigs or fishing boats), ex-
isting Artic challenges are enhanced with long travel distances over wa-
ter, poor communication, and extreme weather. As such, travel time for 
search and rescue helicopters to the Arctic takes a long time, reducing 
the time the rescue team has to find and assist people in need. During 
extreme weather conditions, these trips can be very dangerous or even 
impossible.403

Arctic telemedicine has been provided in one shape or another for 
almost as long as the telephone became available in Arctic/Antarctic 
regions. The downward trend in the amount of published literature 
on telemedicine in Arctic and extreme weather locations between 1995 
and 2015403 has not been accompanied by the same reduction, in other 
related fields like “maritime and offshore” and “remote accident and 
emergency.” With improvement in communication technology like 
bandwidth and communication stability, these services will inevita-
bly also encompass the Arctic and Antarctic regions too in upcoming 
years. Interest in these regions is increasing, from academic and gov-
ernment circles with a continuous presence through research stations. 
Commercial interests also rule alongside, related to increasing activity 
in both the oil and fishing industries in these regions. A concomitant 
increase in the need of health services is inevitable and can only be sup-
plied through telemedicine services.

Telemedicine for prison populations

Suzanne Bakken and Anthony Pho
Background

Prisoners have higher rates of health problems than the general pop-
ulation including chronic diseases such as high blood pressure, asthma, 
and arthritis.404 The most common health problems in prisoners include 
mental health (e.g., anxiety/depression); addiction and substance use; 
and communicable diseases such as HIV/AIDS, hepatitis C, and tuber-
culosis.405,406 While, in some countries such as the United States, prison-
ers have a constitutional right to healthcare. Overcrowding and limited 
availability of healthcare professionals such as registered nurses, nurse 
practitioners, social workers, and doctors make healthcare delivery a con-
siderable challenge in the prison setting.

III. Telemedicine



266 11. Telecare during travel and for special situations

Telemedicine

Telemedicine (also known as telehealth) is an innovative solution to 
delivering healthcare to prisoners. The Institute of Medicine407 defines 
telemedicine as the use of electronic information and communication 
technologies to provide and support healthcare when distance separates 
the participants. Telemedicine may be synchronous, whereby a real-time 
two-way audio and video connection replaces the in-person, face-to-
face visit.408 It may involve asynchronous or delayed communication 
as well. For example, a medical provider might take a photo of a skin 
lesion and send it to a dermatologist with expertise in diagnosing skin 
conditions for assistance in determining what the lesion is and how to 
treat it. Telemedicine is a cost-effective solution for prison health because 
it enables prisons to address the needs of prisoners without the need of 
adding healthcare staff within the prison. Some examples of telemedicine 
solutions for the most common health problems in prison populations are 
discussed in the succeeding text.

Mental health

The lack of proper psychiatric services in prisons can lead to inmate pop-
ulations with higher numbers of untreated mental illnesses, which can lead 
to increased violent behavior. This can have direct impact to the well-being 
of prisoners and prison staff alike. Telepsychiatry is a version of telemedi-
cine focused on the delivery of mental healthcare. This care delivery method 
could involve a psychiatrist or other mental health professional remotely 
providing talk therapy using audio and/or video technology. Telepsychiatry 
has been implemented in prisons in at least six states (Arizona, California, 
Georgia, Kansas, Ohio, and West Virginia) in the United States increasing 
the number of inmates served. For example, a telemedicine services unit in 
the California prison system was able to treat 4400 prison inmates annually 
in 27 prisons (California Legislative Analyst’s Office, 2007). Studies show 
that telepsychiatry is an effective means of delivering mental health services 
to those who would otherwise be difficult to reach.404

Substance abuse

There is a high rate of substance abuse and dependence in both incar-
cerated males and females.409 Substance abuse treatment using telemed-
icine has been validated with multiple interventions.410 Substance abuse 
treatment generally requires repeat sessions with a clinician over an ex-
tended period. In the prison setting, this becomes challenging if there is 
no clinician onsite with substance abuse treatment expertise or only one 
clinician for many prisoners who need treatment. Moving large numbers 
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of prisoners to another treatment facility is usually not tenable. Delivering 
multiple sessions via telemedicine is more cost-effective and logistically 
feasible than previous strategies.411

Communicable diseases

HIV/AIDS, hepatitis C, and tuberculosis are communicable diseases 
that are prevalent among prisoners. Each of these conditions require spe-
cialized care, and prisons may lack appropriately certified and trained 
healthcare providers. HIV/AIDS is particularly prevalent in prison pop-
ulations with rates about three times that of the general population.412 A 
complicating matter for inmates with HIV is the fact that transporting in-
mates with HIV to healthcare providers with appropriate training may be 
cost prohibitive for the prison system. A study showed that care delivered 
by HIV specialists over video telehealth was superior to care delivered 
in person by providers without HIV specialty training when considering 
disease outcomes such as viral suppression.413

Emergency care

Incarcerated individuals may require emergency care in prisons. Studies 
have shown that telemedicine is effective for evaluating prisoners and pre-
venting unnecessary emergency department visits.414 The combination 
of a nurse in consultation with a physician via telemedicine enables the 
provision of limited emergency care in remote prison settings. Moreover, 
telemedicine decreases wait time for patients with emergent conditions.415

Conclusion

Prison populations clearly have a number of obstacles to receiving care 
for their health problems. With limited numbers of healthcare professionals 
providing care to many incarcerated individuals, solutions that maximize 
existing resources are ideal. Telemedicine is an innovative strategy that has 
been proven to provide remote healthcare without sacrificing quality.

Medical tourism

Anandhi Ramachandran

In summary

Medical tourism is an emerging trend where patients travel to over-
seas destinations for specialized procedures and other forms of medical 
care.416 Medical tourism, health tourism, and medical travel are somewhat 
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 interrelated terms29 related to a variation in the amount of motivation, pro-
cedure(s) performed, and the involved stakeholders, the biggest motiva-
tion being the spiralling cost of healthcare in developed countries. Lower 
pricing for most procedures, aided by technological advancements, Joint 
Commission International (JCI) accreditation, aggressive and targeted 
marketing to customers, travel insurance availability, and offer of qual-
ity and personalized services are contributory factors influencing medical 
tourism, which are, in turn, integrated into the wider tourism industry. 
Culture, social beliefs, value-added services, government policies, and 
availability of care also influence medical tourism behavior. Affordable 
cross border travel aids these movements. Another key driver is the access 
to healthcare information and advertising provided by the Internet.

Introduction

Medical tourism is a combination of two service industries, healthcare 
and tourism. The terminology is generally interchanged with the term 
“health tourism,”416 though there is a slight difference between the two. 
Medical tourism described as medical outsourcing is the act of travelling 
from one’s home country to another country to receive medical care that 
includes advanced treatment and procedures like cancer treatment, knee 
replacement, heart surgery, dental treatment417 and cosmetic care at a 
cheaper cost and combining this with a vacation in the country they are 
visiting. Health tourism is related to health and wellness care like spa, 
yoga, and meditation. People are taught how to relieve stress, how to have 
healthy eating habits, and how to prevent sports-related injuries. Health 
tourism is defined as the organized travel outside one‘s local environ-
ment for the maintenance, enhancement, or restoration of an individu-
al’s well-being in mind and body. Traditionally two decades ago, people 
used to travel to developed countries to receive high-quality medical 
care. Currently, there is a change in the scenario with more people trav-
elling from developed countries to developing countries like Thailand, 
Singapore, Brazil, Greece, Jordan, Malaysia,418,419 Hong Kong, Hungary, 
India, and Israel to receive medical care. Asian countries are the main pre-
ferred medical tourism locations.

Reasons for growth of medical tourism

The most cited motivation for such travel is lower cost of treatment at 
the visited locations compared with the tourist-generating countries. The 
motivation increases when the problems faced are either not covered by 
insurance—say cosmetic surgery or dental treatment—or when there is 
an unnecessarily high waiting period for a procedure, more relevant for 
countries like the United Kingdom and Canada.
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Medical tourism can be of two types: obligatory or elective. The former 
occurs when treatment is unavailable or illegal in the place of origin. The 
latter includes elective procedures, which, although available at the place 
of origin, may be delivered more quickly or in a more cost-effective man-
ner in another location.

Hospitals in the visited countries adopt a number of branding strate-
gies to attract medical tourists.416 An important one is hospital accredita-
tion. The most sought after form is the Joint Commission International 
(JCI)420—a not-for-profit American organization that provides standards 
and qualifications for medical facilities. This needs to be in addition to 
accreditation from their own medical boards. For example, India has 
National Accreditation Board for Hospitals and Healthcare Providers421 
(NABH) and Thailand has The Institute of Hospital Quality Improvement 
and Accreditation422 (HQIA). Other motivating factors are availability of 
third-party insurance (medical and travel), better medical infrastructure 
facilities, governmental activities to improve quality of hospitals, and 
promotion of tourist attractions. Technological advancements of medical 
devices, fascination for alternative treatment, changing patient demogra-
phy, affordable cross border travel facilities, and plethora of specialized 
websites targeting medical tourism are further pushing the patients to 
look for medical visits outside their countries. Major chunk of the medical 
tourists are uninsured individuals maybe because of retirement or near-
ing retirement. Another major push factor is that the healthcare system in 
Western countries is beginning to crack under pressure due to rising costs 
and changes in health policies.

Pros and cons of medical tourism

There are many advantages of booming medical tourism both to the 
country providing the facilities and to the individual seeking the facility. 
The host country gets an increase in foreign exchange earnings, improve-
ment in quality of care provision, increased strategic alliances with other 
organizations both within and outside the country, greater employment 
opportunity, information, technology and knowledge sharing, growth of 
tourism industry side by side, social and cross-cultural experience, global 
marketing and medical trade relations, brand image of nation as world class 
healthcare destination, and improvement in medical infrastructure facili-
ties.423 The advantage gained by the individual is that they get quality care 
at low cost and in a relaxed environment. Many undergo recuperation after 
medical treatment in relaxing and luxurious spots in the host country.

While there are many benefits associated with undergoing medical 
treatment in foreign countries other than own, there are few disadvantages 
too.424 If the medical tourist does not have full information regarding the 
treating doctors and the hospitals or if they opt for hospitals and providers 
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based only on low cost, they might be at risk. In addition, in many coun-
tries, the medical licensing may not be regulated properly, and the lack of 
requisite legal procedures to address the issues may cause problems. Most 
of the hospitals offering medical tourism facilities do have an ethics board, 
grievance redressal mechanism, and SOPs for patient safety and quality 
of care. However, in any event of glitch during the care especially because 
of procedure—which is what they have come for—they try to placate the 
patient. Creating a legal issue in the way it would be handled in his or her 
own country is challenging for the patient. Being new to the country, such 
medical tourists are at a disadvantage in recruiting the service of an appro-
priate legal advisor in case of malpractice. Being on a budget or limited stay 
plan, any unforeseen complications like blood clots or pulmonary embo-
lism, which may be related to inadequate postoperative care or travelling 
back to their own country too early, can have devastating consequences.

Medical tourism stakeholders

The major stakeholders are providers (hospitals and physicians), pay-
ers (healthcare insurance companies and third-party administration), drug 
manufacturers (clinical research and bulk drug outsourcing), and phar-
macy chains in addition to the patients. Another significant stakeholder is 
the growing population of intermediaries (medical tourism companies). 
Opportunities are diffused by word of mouth and through targeted ad-
vertising and marketing.

The profile of the patients (age, gender, and education), their social 
and cultural beliefs regarding treatment, and their purchasing power all 
need to be considered while providing healthcare. The type of package in-
cludes core medical services like health plans, A-Z surgeries, and at times 
 value-added services like airport pickup and drop facility, arranging stay 
for the patient's attendant, availability of a translator, availability of ethnic 
food, prayer room, and gym. Services like pretravel guidance, preopera-
tive investigations, consultations and medications, and understanding of 
admission process to discharge facilities are other value-added services 
offered. Differential pricing strategy customized for the patients are used 
for targeting the medical tourists.

Telehealth/telemedicine and medical tourism

The benefits of telemedicine to medical tourism are plentiful. 
Telemedicine offers preventive and curative healthcare services from a 
distance through E-consultations, E-diagnosis, e-mail exchanges between 
physicians, and remote surgeries.425 Before the patient travels a preevalu-
ation encounter can be carried out with the exchange of complete medical 
records. Appointments can be scheduled, and the patients can get to know 
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the services offered by the hospital where they plan to undergo treatment. 
As the patient is new to the medical tourism offering country, there are 
third-party organizations that coordinate and arrange the patients travel 
and stay through teleconsultations. While the patient is undergoing treat-
ment, the primary care physician can participate in all care process and 
can be an observer of the surgeries remotely. Similarly, telemedicine al-
lows for follow-up remote monitoring and consultation after the patient 
goes back.

Fast-growing mobile technologies, cloud services, web-based real-time 
communication, large wireless networks, virtual care solutions, improved 
videoconferencing technology, and wireless sensors all have enabled and 
promoted the use of telemedicine-based remote monitoring and care provi-
sion. Medical devices and wireless sensors connected to servers and worn 
by the patients or installed at home that can measure, track, and report 
patient’s vital signs and conditions in real time are used. The information 
is then transferred wirelessly or via the Internet to medical databases and 
the healthcare professionals. Cloud based systems—which are the current 
norm, make the data more accessible. Patients can access their clinical 
data and carry it to any doctor in the system. The system allows sharing 
of high-quality medical photographs, X-rays, CT scans, MRI scans, PET 
scans, and other images among doctors and specialists, and thereby help 
to provide an insight into the patient’s diagnosis. Telemedicine is not just 
for physical conditions, but also for mental health patients, Alzheimer pa-
tients who need treatment, but cannot receive the treatment due to a lack 
of mental health professionals in their area, can be helped beyond physical 
borders. Development of telemedicine facilities and data standards is an 
important factor for implementation. With the dynamic expansion of dig-
ital technology, it is expected that there will be plethora of user-friendly 
telehealth platforms that will give a further boom to the growing medical 
tourism industry.

Conclusions

Medical tourists travel to other countries for medical treatment due to 
low costs or insufficient availability as compared with within their own 
country. However, cheaper costs alone are insufficient to attract such 
 tourists. Other factors like provision of health services at par with the 
tourist-generating countries offered range of service (e.g., Ayurveda in 
India), quality of the care, accreditation, and value-added services, and all 
are important factors to be considered when attempting to develop such 
a service. Nevertheless, medical tourism has become a growing industry 
in parallel with other forms of tourism. Use of mobile-based monitoring, 
cloud computing, and wireless sensors are contributing to the growth of 
telecare and of medical tourism.
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Telehealth in disasters

Shashi Gogia

Disaster management is an exceptionally important application of 
telemedicine. This section discusses how ICT helps to manage the con-
sequences of cataclysmic events such as natural disasters and terrorist at-
tacks on the health of populations.

Disasters (synonyms: cataclysm, calamity, tragedy, act of God, etc.) are sud-
den accidents causing great damage or loss of life. These can be of the 
following types:

• Natural disasters: Pompei in Italy is an example of how the volcanic 
eruption wiped out the entire population of a town. Fortunately the 
houses and roads remained as is, so the place is an excellent tourist 
spot describing life during the Roman empire.426 Earthquakes and 
tsunamis are consequential of the continuous migration northward of 
the tectonic plates from Gondwanaland,427 which started around 200 
million years back. Whether the movement is being accelerated by 
humans is debated. But others like floods, hurricanes, landslides, and fires 
are related to human activity directly or through climate change, with 
some a direct result of human error, like forest fires or a dam breach.

• Environmental emergencies include technological or industrial 
accidents occurring during production, utilization, or transportation 
of hazardous material. The Bhopal gas tragedy (1984) and Chernobyl 
nuclear leak (1986) are among the most well-known.

• Complex emergencies involving a breakdown of authority;  
looting; and attacks on strategic installations, including conflict 
situations and war.

• Pandemics—SARS, ZIKA, Ebola, bird and swine flu, etc.

As per the United Nations charter, a disaster can be defined as a serious 
disruption in the functioning of a community or a society, which exceeds 
an ability to cope from within its own resources. All disasters have health 
concerns, and the last groups (pandemics) are direct public health con-
cerns. Some diseases like PTSD—first described after the first Gulf war—
are directly linked with disasters.

Disaster management can be defined as organization and management 
of resources and responsibilities for dealing to lessen the impact of disas-
ters. Disasters, by nature, are chaotic, and hence, health provision to the 
large numbers affected in a timely fashion is a challenge. The need for 
health support goes beyond any systems’ capabilities, and alongside, any 
existing capability may already be comprised by the disaster itself. Once 
we understand that the main contributions of ICT to healthcare are through 
increasing reach, providing speedy access along with improvement in effi-
ciency, the role of telecare in disasters becomes apparent (Fig. 1).
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Disaster management has traditionally been divided into four phases 
and Health ICT has a role in all. The accompanying Table 1 describes these 
in detail.

Recent coordination of efforts to control disasters has been successful. 
The older concern that “More people die of aftereffects of natural disaster 
than the disaster itself” is no longer true. Deaths beyond the first 2–3 days 
are also relatively uncommon, at least in the developed countries—nowhere 
was this more exemplified when one compared the number of deaths in 
Haiti earthquake in 2010 (230,000) with that occurring following the Chile 
earthquake (708) in the same year.

However, disaster management is a challenge. Disasters are chaotic; 
whatever infrastructure existed before has broken down; there is a dire 
need for evacuation of affected personnel, a reverse flow of a specialized 
type of transport, while the existing population is short of supplies with a 
mismatch between needs and services.

ICT systems help in weaving though this chaos. The Sahana428 project—
initiated as a web-based public service by IBM after the 2004 tsunami in 
Sri Lanka—is an example. It has since been used in many other disasters 
and included as a core element of the disaster response coordination coun-
cil of the Philippines government. Its main modules include the following:

• Sahana Missing Person Registry
• Sahana Organization Registry
• Sahana Shelter Registry
• Sahana Request/Aid Management System
• Sahana Volunteer Coordination System
• Sahana Situation Awareness

FIG.  1 Systematic approach to disaster management. Graphic curtsey International 
Federation of Red Cross (www.ifrc.org).
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Later supplementary efforts by Sahana include support for mental 
health especially children, but for this, the efforts by SATHI,429 planned 
as telemental support project for those affected by the 2004 Tsunami in 
India, are better known. SATHI did an initial survey that clarified that 
a need for mental health support exists through needs assessment, did 
orientation, capacity building, etc. to result in online consultations and 
care by psychiatrists 400 km away. The efforts continue to this day as a 
telepsychiatry project run by the concerned psychiatric hospital run by 
the Schizophrenia Research Foundation (SCARF). The project faced many 
issues like lack of connectivity and absence of trained relief workers who 

TABLE 1 Stages of disaster management and where does ICT have a role.

Phase
Description
Key care provider Components How can ICT contribute

Mitigation Prevent or 
minimize effects 
of disaster.
Government/local 
bodies

Building codes and 
zoning, vulnerability 
analyses (high-
risk individuals/
communities), public 
education

Population and health 
facilities database with GPS 
localization. Personal and 
campaign level education 
through the Internet

Preparedness Planning how to 
respond
Specialized 
agencies/
government

Plans, emergency 
exercises and drills, 
training, warning 
systems. Evacuation in 
anticipation

Virtual simulations, 
scenario creations, support 
for evacuation, tele-training 
creating an ICT-enabled 
emergency workforce

Response After the disaster. 
Three phases, 
immediate 
(0–2 days), 
intermediate 
(3–15 days), and 
late (15–60 days)
(All) large and 
small NGOs 
especially 
relief agencies, 
individuals, and 
governments

Immediate: search and 
rescue, emergency 
relief, need-based 
evacuation and 
referral to hospital, 
intermediate food and 
sanitation supplies, 
temporary shelters, 
treatment camps, 
late continuation of 
intermediate and 
monitoring, PTSD

Immediate—GPS locators, 
sensors, teleconsults, 
telementoring, assisted 
evacuations, keeping 
hospital ready, 
Intermediate—monitoring 
of health indices, supply 
chain management. Late—
see succeeding text

Recovery or 
rehabilitation

Two months to 
two or more years
Governments and 
local bodies

Temporary housing, 
grants, rehabilitative 
care. Learnings to 
help transfer back to 
mitigation phase

Disease prevention, 
Creating a balanced health 
infrastructure, telesupport 
for long-term effects 
like PTSD, public health 
support, supply chain
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could identify  incumbent PTSD in the community. However, the hard 
work paid off with great satisfaction and suicide reduction.a

The work by SATHI underlined how breakdown of existing telesys-
tems by the disaster affects the relief process. Telephone exchanges had 
got flooded. The introduction of mobile connectivity 4G has improved the 
situation of late but did not exist at that time.

Due to infrastructure constraints, ICT, supposedly an equalizer, allow-
ing developing countries to leap frog to the modern era, has, in many 
places, actually increased the gap between the haves and have nots, not 
only between nations but also within communities.

The 2015 Chennai floods in India resulted almost overnight, in many 
online solutions for managing its general and health aspects. However, 
issues related to power failure and poor reach of networks which made 
online access impossible, surfaced much later. The better connected peo-
ple had better online access, could go faster to places and also articulate 
their needs through social media like Facebook, Twitter, and WhatsApp.430 
Thus worse off areas remained relatively ignored, at least initially.

Chennai’s spontaneous efforts through social media seemed to call for 
a response only. However, the full cycle of mitigation, preparedness, etc., 
had been missing. There was a lack of coordination especially between 
the locals and those trying to help from beyond the affected area. Many 
offered solutions were irrelevant to needs.431 Sent food had prescriptive 
advice of preliminary good washing notwithstanding that clean water 
availability was a bigger problem than the food! Online solutions for di-
saster relief, like Sahana,428 did help, but gaps in utilizing ICT to the fullest 
extent were evident.20

In summary

An existing ICT infrastructure with support personnel trained in its use 
especially telecare, can help early recovery from the health problems asso-
ciated with disasters. 

a See note and photograph in the telepsychiatry section in the previous chapter.
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