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“What’s good for the goose, is good for the gander” 
 
 
1.   INTRODUCTION: THE GOOSE AND THE GANDER 
 
The proverb, so euphemistically stating the rules of equality seems to hold in most 
walks of life.  Yet, despite increasingly widespread popularity among the physicians 
of “getting on the Net”1, does it really hold for the Internet and medicine in its global 
sense? 
 
There is no doubt the advent of the Internet introduced an unprecedented expansion of 
new approaches to education at all levels.  Many of the traditional teaching techniques 
are continuously modified to suit the specific requirement of Internet-based 
education2. Simultaneously, a broad range of difficulties affecting the new teaching 
medium emerged3,4 but, while the solutions are not always forthcoming with equal 
rapidity3,4, the trend to employ the Internet in all aspects of medical operations is 
unstoppable.  The future of medicine and the Internet seems so bright and inseparable 
that it demands new, specialized training in health and medical informatics5. 
 
The impact of Internet and its related industries on the economy of all advanced 
countries of the world is staggering6.  In the USA, at least one third of the economical 
growth was related to the booming Internet business6, with over half a trillion dollars 
predicted in the Year 20027.  Similar trends are noticeable among the rest of 
technologically advanced countries in Europe and in several countries of Asia, e.g., 
Japan, India, or South Korea7,8,9,10.  Predictions?  A billion Internet users by 2005, 
“business-to-business” operations reaching up to 77% of all transactions, all 
facilitated by the rapid spread of broadband connectivity, home-based LANs, and 
increasing computer/communication literacy of the consumer11. 
 



While the pre-existing wealth and the needs of the “First World” led to the creation of 
the Internet11, its existence now increases the wealth at a rapidly increasing pace10.   
Acquisition of further wealth results in a constant improvement of the operational 
efficacy of the Internet11, which enhances further growth of the wealth, etc.  The 
“goose” profited quite well, and intends to do so even more. 
 
What about the rest of the world?  Assuming that each Internet user represents a 
single person, and assuming that one billion Internet users exist today rather than in 
2005, over 83% of the world’s population appears to have either limited or no direct 
benefit from the ease of “on-line” stock trading, shopping, or, for that matter, 
accessing the wealth of health related information available on the Net.  Moreover, it 
also appears that, unless dramatic changes requiring concentrated international effort 
are made12, the equality of Internet access is a very distant dream, and the bitter tone 
of the representatives of the Third World when discussing this state of affairs is 
unmistakably clear13

.  
 
Unsurprisingly, when comparing the percentage of the GDP spent on health, the 
expenditure follows the wealth of individual countries.  In 1996, USA, Switzerland, 
and Germany lead the statistics, with over 10% of GDP related to health expenditure, 
followed closely by Canada and France.  The majority of the industrial nations spend 
between 6 and 9%14.  Translated to US $, the amounts devoted to public health ranged 
from $ 4,150 (USA) to $ 570 (Greece)15.  As interesting as these statistics may be in 
relation to the quality of health care provided by the individual industrial nations, they 
become essentially meaningless when viewed in the context of the rest of the world.  
There, 1.3 billion people live on less than $ 1 per day, and 4.4 billion have no access 
to the basic forms of sanitation16.  Yet, it is among these people that health-care 
interventions on a truly colossal scale are needed.  The “gander” is quite featherless.  
Is it then possible that the health of the gander will profit just as well from what was 
so amazingly good for the business life of the goose – the golden egg of the Internet? 
 
2.   MEDICINE, EDUCATION, AND THE INTERNET: RICH MAN’S TOOL, 
POOR MAN’S TRIFLE? 
 
Masys stated in a recently published paper that modern medical practice, research, 
and education are remarkably information-intensive activities17.  One may add that 
the practice of medicine, ever since the days of its “academic” foundation by 
Hippocrates17, has always been based on acquisition of information (signs and 
symptoms of disease and methods of its cure), its systematic storage (remembering 
signs and symptoms and their links to the appropriate treatment), retrieval (affecting 
appropriate the treatment based on relevant signs and symptoms), and a lot of hope 
that it all would work as the theory said it should.  Sometimes it did not and, even 
today, it still doesn’t.  When it does not, the fault, as often as not, rests not with the 
information, but rather with its inadequacy, inaccessibility, or the practitioner’s 
capacity to implement it, i.e., training. 
 
In today’s world, medical information can be acquired in three ways: either basic or 
refresher formal training of physicians, nurses, technicians, health administrators, etc.,  
self-education using publicly available hardcopy/software resources (libraries, etc.), 
or the Internet.  Formal training is typically expensive (especially in the USA)19 and, 



for the already working health professionals, it may be inaccessible due to the 
existing, workloads20,21,distance22, etc.  For the workers in poor regions, access to 
continuing education and training may be entirely impossible simply due to the 
individual fiscal constraints.   Public libraries provide access to a wide range of either 
printed resources or material stored on electronic media (CD-ROMs, video tapes, etc.)  
However, the immense amounts of printed text (approximately 400.000 articles a 
year17) means that only the best equipped libraries are capable of making it available 
to the user, and even these must make extremely judicious choices on what to select 
and what to pass17.  In countries with underdeveloped structure the holdings of 
medical libraries often range between pathetic and ridiculous12.   Thus, with the 
wealth of information it contains22, capacity to link providers from all over the world 
almost instantaneously, and its overall simplicity of use, the Internet ought to be the 
preferential source of education and training for health care professionals anywhere in 
the world.  While it rapidly becomes so, especially with the rapid growth of computer 
literacy in the industrialized world23,24,25,26,27,28,29,30,31,32, the situation in the 
underdeveloped countries is strikingly less desirable. 
 
In what is euphemistically known as the “Third World:, the access to the Internet is 
typically directly related to extremely inadequate infrastructure33. Uneven distribution 
(city-centered) of the access, and its cost relative to the level of local economy also 
pose further major obstacles12.  In Africa, three countries (Congo, Eritrea and 
Somalia) still have no Internet connectivity although, despite being among the poorest 
in the world, all have recently announced their plans to establish the service34.  With 
the exception of South Africa, the country with the highest density of Internet users 
and over 70 local access sites34, the majority of African nations have their access 
confined to the capitals12,34.  However, both in Africa and elsewhere, the introduction 
of innovative pricing policies that support Internet connectivity12,33 and innovative 
applications of technology (e.g., VSAT systems, cellular telephones), may result in a 
perceptible and rapid lessening of the extreme “Internet poverty”. 
  
The economic burden of developing telecommunications infrastructure placed upon 
already impoverished countries and their populations cause a number of objections 
against such expenditures.  Many, rightly or not, view the introduction of computers 
and modern information technology as elitarian toys of the urbanites7,12- the 
“Strasbourg paté” of absolutely no significance in solving the pressing problems that 
affect daily survival of millions of people7,12.  Yet, while the “vaccine before VSAT” 
argument may ring true, it still may not be valid. 
 
While deploring inequalities of the world, we must not forget that not all are the long-
lasting consequences of colonialism, imperialistic exploitation, or indifference of the 
rich to the plight of the poor.  Many of today’s problems are inherent to the endemic 
cultures, to the hundreds if not thousands of years of “doing things the same way” – 
African tribalism and continuous problems it causes for the Africans is just one 
example.  Current political instability, frequently egregious corruption among the 
local leaders, or simply sheer indifference are not the inheritance left by the British, 
the French, or the Germans.  If this were so, the multireligion and multination India 
would not have emerged as a computer superpower.  China would not rush in a 
headlong race to the technological parity with the rest of the world.  Historically 
speaking, if the oppressive impact of a colonial power were the most debilitating 



factor paralyzing a nation from trying to improve its plight, there would be no United 
States!  The power to change and the power to move ahead rests with those who need 
this movement most – the underdeveloped nations.  The Internet is among the most 
powerful tools that are readily available and, if properly used, tools that may bring 
rapid economical development, increased wealth, and – foremostly – improvement of  
public health which, in itself, is one of the primary prerequisites of economic growth 
of the nation. 
 
It is true that the disparity between over $ 4000 spent per capita on healthcare in the 
USA and $ 2 spent in many other countries of the world35 is astronomical.  It is 
equally true that healthcare dollars spent in the USA and other industrial countries are 
not always spent most efficiently: there are between 20 to 24 MRI units per 1.000.000 
people in USA and Japan, but only 9-10 in Sweden and Germany36.  Do Germans or 
Swedes need imaging of their ailing livers less than the Americans or the Japanese?  
Or Canadians who have only 2 units per million population36? Certainly not!  The 
statistics reflect neither the politics nor the efficiency of health resource utilization, 
and the huge amount spent (theoretically) on the healthcare of each individual 
American does not reflect the fact that 40 million people in the USA are without 
health insurance and their access to medical help is, at best, rudimentary37.  In 
Sweden, a country that spends only 8.6% of its GDP on its socialized national 
healthcare, virtually every citizen has full access to a highly sophisticated medical 
system.  It is thus evident that it is not the amount spent but the efficiency with which 
it is spent that ultimately affects the level and quality of medical care.  It is in this 
context that the postulate of spending money on basic healthcare services rather than 
development of the medical Internet services may be invalid. 
 
Healthcare is not provided in vacuum, in separation from those who provide it.  
Dissemination of medical assistance needs people, and people need training not only 
to become the needed professionals, but also to maintain their skills at a constantly 
high level.  Medicine represents one of the few areas where constant upgrading of 
one’s knowledge, constant learning, and constant practice of skills are essential for 
the satisfactory and safe conduct of one’s professional activities.  It is clearly the lack 
of such training, particularly among the personnel in rural and remote regions, that 
leads to the large number of preventable deaths even within medically most 
sophisticated countries like Great Britain or the USA38,39,40.  The recent report of the 
National Academy Institute of Medicine41 indicated between 44 and 98.000 people 
die in the USA due to medical error, in many instances caused by incorrect diagnoses, 
procedures, or therapies41,42, i.e., errors related to the inadequate training and/or 
maintenance of adequate levels of professional knowledge.  Similar concerns were 
also voiced in the area of nursing43.  With medical errors as pervasive as they are in 
the USA, Great Britain, or France, the countries with excellent access to some of the 
best teaching/training expertise in the world, it is not difficult to imagine the gravity 
of situation among less developed nations.  Once again, the Internet provides one of 
the simplest and most readily available global solutions to the problem. 
 
In their recent paper, Oshima et al.44 stated that “The telecommunication revolution 
enables distance learning without frontiers in a transparent and interactive 
environment.  Applying the Internet and other telecommunication into public health 
including environmental health holds the greatest promise for global health”.   The 



statement holds true as much for the industrial nations as for the developing countries 
with their inadequate healthcare45, as witnessed by several editorials in the leading 
journals of medicine and medical education that focus their attention on the Internet 
as an extremely powerful medical training medium46,47,48,49.  The concept of “virtual 
university in medicine”50,51 became very alluring and is now expanded into providing 
extensive Internet-based medical databases to physicians in rural52 and remote53 
regions.  Using video streaming, training can be provided in the form of live lectures 
with the technical requirements imposed upon the participants as simple as access to a 
computer, a modem, and the Internet54.  The fact that these lectures can be recorded 
and disseminated to the facilities without such access allows the latter to create video-
libraries of the latest expert knowledge. 
 
Development of “on line” health information libraries with multilingual accessibility55 
is another important trend introduced by the Internet and there is a rapidly growing 
consensus among health care professionals, irrespectively of their national origin, that 
the Internet provides probably the most important advance in medical education and 
training at all levels45,56,57,58,59,60,61,62,63,64.  Critical for the concept of global health is 
the fact that the Internet provides a platform for virtually direct, and often very 
personal contact, among  professionals of different nationalities, often separated by 
thousands of miles but united by the common issue11,65,66,67.  As a direct offspring of 
such contacts, the scarcest of medical resources – the extremely busy expert whose 
practice does not allow extensive travels as a visiting lecturer – can now be brought to 
the global audience “on the Net”, without the need of leaving the office and yet 
having a direct interaction with the remote trainees66,67,68.   Thus, the continuous 
growth of mutual understanding and globalization of the medical community may be 
far more effective in reducing health care inequities than many of the ponderous 
political initiatives of nations emerges as a direct consequence of the advent of the 
Internet. 
 
The need to implement widespread Internet healthcare access in underdeveloped 
countries is not a trifle whose priority pales in comparison to the urgent and 
unquestionably compelling need for other health-related services in these regions.  
Yet, many of the Internet-based training programs are directly applicable to the 
development of such services e.g., training in interpretation of clinical lab data69, 
pulmonary medicine70, dermatology71,72, occupational and environmental health73, 
epidemiology74, public health75, or nursing76,77.  Access to these resources may have a 
direct impact on the low-cost development and/or improvement of local health-care 
related services by providing direct guidance and consultation by the leading experts 
of the world.  There is hardly any doubt that a well-trained local nurse in contact with 
the rest of the world can be of a much greater benefit to the local community than 
several foreign aid workers, eager to help but encumbered by their  limited knowledge 
of the local custom, language, culture, or hardships encountered during operations78 

 
Complex fields such as cardiothoracic surgery79, neurosurgery80, pediatric81, and 
orthopedic82 surgery permeated into the Internet territory as well, and now provide a 
very useful educational and training resource to physicians worldwide.  One of the 
most significant events in the development of global medical collaboration was the 
advent of HelthNet/Satellife (www.healthnet.org, not to be confused with 
healthnet.com) whose primary goal is to provide health information, electronic 



conferencing, and e-mail connectivity to the users in the developing countires83.  
HealthNet uses a variety of telecommunication approaches, from dedicated satellites 
to innovative telephone technologies and pricing schemes, that are optimized to the 
local conditions but also geared to maximize the contact with the rest of the world 
from regions where telecommunications are either unreliable or even nonexistent.  
HealthNet connects approximately 20.000 health care providers worldwide, and its 
operations resulted in very tangible medical gains in several African countries12. 
 
The prospects offered the medical world by the Internet are extremely alluring but the 
lure must not eliminate caution.  Many problems still wait for a solution.  In a recent 
survey of documents related to the treatment of diarrhea in children (a source of major 
concern in the underdeveloped countries), only 12% of papers supplied to World 
Wide Web from the traditional medical information sources (e.g., journals) 
conformed with the current guidelines for treatment84.  These sobering findings 
underline the fact that the information on the Net is not infallible, and that the search 
for it ought to conform to the evidence-based rules in order to sustain adequately high 
quality level85,86.  Many search engines cover only fragments of the Web (not to 
mention Internet)87 making the searches a frustrating and often unrewarding 
experience for those with limited knowledge of appropriate techniques88,89.  Finally, 
much of the information provided on the Web is written in a language that is almost 
inaccessible to people with less than 10th grade language comprehension skills, 
thereby limiting its use in the context of patient information90.  Since the 
overwhelming amount of medical information on the Web is English-based, the 
problem caused by linguistic difficulties is particularly acute for the non-English 
speaking practitioners.  To address theses issues the Digital Health Sciences Library 
published a series of recommendations addressing the issues of translation and 
mirroring of the information, indexing and cataloguing by the major Web search 
engines and the inclusion of both common and rare medical topics91.  Yet, for those 
with a fairly rudimentary computer literacy and the will to master a set of relatively 
simple search techniques (which do not differ much from those used in the searches at 
the “classical” libraries), the Internet provides a very fast access to the information 
that, at times, may be critical to the survival of one’s patient92. 
 
3.   THE STRASBOURG PATÉ 
 
On the 26th of February 1991 a battle between the US and Iraqi armored units was 
fought in the desert of Iraq.  Even if simulation has been used by the Armed Forces 
prior to this event93, the battle heralded the advent of DIS – Distributed Interactive 
Simulation.  Like the Internet and many other technological developments that 
changed the world, the concept of computer- based simulation emerged from the 
needs of the military.  The February battle, subsequently known as the Battle of 73 
Easting, was an example of a classical clash of the armored units characterized by the 
speed, fluidity and a new element – the sense among the US units that they have 
fought this battle before94. 
 
Extensive training on distributed simulators prior to the deployment of the US Forces 
to the Persian Gulf familiarized the personnel with the operational environment: its 
peculiarities, demands, and the nature of the eventual combat, giving them the critical 
level of preparedness and even “dominance”.  Subsequently, the classical battle was 



“dissected” to its minutest detail and recreated as an electronic simulation of the event 
that could be viewed three-dimensionally from any vantage and at any point of time – 
the fourth dimension93.  The recreation became the most recognized defense 
simulation so far – it also showed what DIS can do to improve performance of 
personnel exposed to complex, rapidly changing environments that impose strict 
demands on the command and control abilities of the participants93.  These need not 
be soldiers or pilots.  A comatose patient brought to the ER poses the same challenges 
to the physician, as a sight of the distant enemy to the commander in the field. 
 
What is DIS?  In its strict definition it is “a time and space-coherent synthetic 
representation of world environments designed to link the interactive, free-play 
activities of people in operational exercises”93.   The environment is created through 
real time exchange of data among computationally autonomous subunits 
(applications) e.g., simulators, sub-simulations, instrumented equipment, etc..  All of 
these subunits are interconnected by means of the standard computer communication 
media (e.g., high speed data transfer lines, satellites, etc.) that allow the entire 
simulation to take place at one location or have a wide geographical distribution.  The 
major attribute of DIS is its ability to train higher operational functions: it is not a tool 
whose main task is to educate in performing simple operations.  Instead, it is a tool 
that allows to place the already trained personnel in a simulated “real life” situation, 
where the complex interplay of all individual and operational team skills can be 
honed to perfection and thus minimize the chance of fatal mistakes during actual 
action be it surgery, flying a jet liner, or combat. 
 
Unsurprisingly, many characteristics of medicine are similar to warfare.  In order to 
be effective, medical operations, whether on the scale of individual patient encounter 
or on the scale of international medical relief, involve several critical elements that 
are also present on the battlefield.  There is the need for joint connectivity of systems 
in order for all activities to run in a smoothly and in a concerted manner.  The 
processes involved must be timely and coordinated.   The required information must 
be both accurate and current.  The resources must be ready and available.  And, 
finally, appropriate interventions need to be instituted.  Since time is often the most 
critical factor, the interaction of all these elements is not linear but parallel.  It also 
involves the key factor: human decision making process or the “actionable command 
and control”93.  The latter involves assessment and evaluation, adaptation to the 
imposed environment, and measured response to the presenting challenge.  In 
medicine, each new case demands from the treating physician a rapid retrieval of the 
relevant facts from the body of the existing knowledge that are required for the 
appropriate diagnosis (assessment and evaluation), initial plan of action (adaptation to 
the imposed environment), followed by the definitive treatment (measured response). 
 
While the currently available medical education and training resources available on 
the Internet provide the information necessary for mastering each individual element 
of the response to medical challenge, majority are inadequate for training “real life” 
responses.  The essential factor of time is typically missing, the stressors which are 
crucial for training of adequate responses95 are missing, and so are the critical 
interactions with others.  Yet, it is the latter that have been shown to be vital in the 
success or failure of treatment under emergency conditions96,97.  Thus, the training 
tools available on the Net are either static or semi-static, and medical simulation is the 



only solution to the problem of the missing  dynamic fluidity and unpredictability of 
the environment, stress, and the limits of time.  The armed forces and civilian and 
aviation have already demonstrated on numerous occasions the critical relationship of 
adequate simulator training to the subsequent quality of performance under 
operational conditions93,97,99,100. 
 
Simulation in medicine is not a new concept97, and very realistic (and very complex) 
devices are rapidly entering into routine use as a part of basic and refresher 
training101.  Despite its unquestionable benefits, medical simulation is associated with 
two critical negative attributes: cost and non-distributable nature.  Majority of 
simulator devices available today cost between tens and hundreds of thousands of 
dollars.  Practically all of them, Human Patient Simulators (Fig.1) in particular, are  
 

 
Fig. 1  Human Patient Simulator (METI Version “B”) in action.   The computerized 
mannequin is capable of faithful reproduction of several diseases.  It also responds 
to administration of drugs and I.V. fluids (note the saline solution in the bag 
attached to the pole to the left), and several procedures such as defibrillation, 
insertion of laryngoscope (procedure shown in the picture), catheters, etc.  Here, the 
physician-instructor demonstrates airway management in a victim of a major 
accident aboard a ship.  As in human patients, the vital signs correctly generated by 
the HPS are displayed on a monitor whose screen is seen on the right side.  HPS 
systems are ideal for training under near “real life” conditions and, as human 
patients when the treatment is incorrect, can “suffer” of adverse effects or even 
“die”.   The mannequin is surrounded by the virtual reality environment (CAVETM) 
hence the goggles worn by the physician.  The goggles allow perception of three 
dimensions and proper perspective.  



housed within specialized training facilities attached to hospitals or schools of 
medicine97,101,102 , the majority of which are concentrated (for obvious reasons) in the 
financially affluent countries, e.g., USA, Germany, Switzerland, etc.101,102  The most 
effective training platform – Human Patient Simulator – is today’s “Strasbourg paté” 
of medical educators.  Wonderful, mouthwatering, and available only to the most 
affluent few.  In medicine, the “D” is missing from “DIS”.  Or so it would seem… 
 
4. MEDICAL READINESS TRAINER AND THE MEDICAL DIS: IIMERSME 
 
Recently, the Medical Readiness Trainer group at the University of Michigan103,104 
described the first ever use of the Human Patient Simulator (HPS) in the distributed, 
interactive simulation mode with the simulator operated remotely by the trainees from 
as far as 3000 miles (Fig.2).  The remote trainees could control the HPS via Internet- 
based control device allowing real time viewing of the simulator generated vital signs  
 

Fig. 2  Two physicians at a remote location (Puerto Rico) during a training session 
on a Human Patient Simulator located in Ann Arbor, MI, nearly 3000 miles away.  
The laptop computer screen contains two windows: one permitting remote control of 
all simulator functions, and the other displaying all pertinent physiological data of 
the “patient”.  The star-shaped device on the table is a standard conference 
telephone for hands-free voice communication.  Left of the telephone stands a mini 
video screen (Via TV Phone, 8x8, Inc.) permitting direct observation of the HPS and 
its physical behavior (such as movement of the chest). Apart from the laptop computer 
(IBM Thinkpad), all other elements of this set-up can be bought at a very moderate 
price at almost any electronic supplies store.  Plain Old Telephone (POTS) – based 
connection (two lines) and a 56 Kb modem are used to access the Internet.   It is most 
likely the simplest and cheapest solutions to advanced distributed medical training 
based on HPS technology that is accessible to virtually anyone.   

 



 
Fig. 3   On the left, Via TV Phone (8x8, Inc.) unit showing the instructor (right side of 
the unit’s screen) and two trainees at the simulator site.  The remote trainees (see Fig. 
2) observe both the simulator and the instructor on the screen.  On the right, a laptop 
computer with HPS remote control interface and vital sign display.   Vital signs can 
be presented either as numbers or, as on a standard hospital monitor, in form of 
continuous lines with numerical values in a side bar.  Monitor sounds (beeps, alarms) 
can be also generated.  Both the remote trainees and the instructor can control the 
HPS.   In a typical training session, the instructor sets the scenario (shock, cardiac 
arrhythmia, severe burn, asthmatic attack, etc.), then cedes control of the HPS unit to 
the remote trainee(s) whose task is to manage the case using remote control of the 
machine.  Remote commands instruct the HPS to perform electronically the required 
procedures (such as defibrillation, intubation, placing of catheters) electronically.  
Once appropriate drugs are selected and their dose determined by the trainees, these 
can be also “administered” via remote control.  Although remote access to the 
simulator eliminates haptic (force) feedback and the ability to train manual 
procedures, even this form of training is intellectually challenging and its pace, just 
like in the real life, can be very brisk.  The real time presence of an expert instructor 
(either at the simulator site or, just as that of the trainees, at a remote but different 
location) allows immediate correction, advice, and debriefing.  Scenarios can be re-
run as many times as required assuring proper mastery of the involved treatment 
algorithms. 
 
(displayed either on a computer screen monitor (Fig.3) or a standard hospital bedside 
monitor), and execution of simulated procedures (e.g., insertion of catheters) and drug 
treatments.  The POTS-based visual link utilized a commercially available (COTS) 
and very inexpensive video system (Fig.3)..  On purpose, apart from the simulator, the 
cost of all other devices used for the exercise was kept at the absolute minimum. 
 



The trainees (junior family practitioners, nurses, and paramedics) were expected to 
recognize and treat chest trauma, shock, and cardiac arrhythmia.  While the very 
important element of tactile (haptic) input was missing, the remote trainees were 
expected to manage the assisting team (e.g., nurses) at the simulator site, pass 
appropriate orders, initiate proper treatment, modify the approach depending on the 
"patient status”.  
 
At the end of the exercise, a statistically significant (p<0.05, N=30, Wilcoxon) 
improvement was observed in self-assessed confidence and preparedness of the 
trainees in execution of the appropriate treatment of fairly common medical 
emergencies104.  More importantly, however, the results clearly demonstrated that the 
very expensive and scarce resources (HPS and the expert teacher) could be shared 
with anyone who had access to the rudimentary forms of telecommunications and the 
inexpensive computer equipment provided with a link to the Internet. 
 
Even at its “simple” or “low end” level, the work of the MRT opened worldwide 
access to the HPS-based training to all who need it at a level where the discontinuous 
elements of previously acquired theoretical knowledge must be assembled and 
focused on a specific medical task under very stressful conditions, and where the level 
of performance determines the life or death of the patient.  At a much higher level of 
technology, the Medical Readiness Trainer uses a fully immersive shell of the CAVE-
generated synthetic environment (Virtual Reality) surrounding the HPS unit102.  The 
 
setting permits generation of multiple environments (hospitals, field conditions, 
moving platforms such as ships in seaway, MEDEVAC helicopters or ambulances).  
In addition, the introduction of the synthetic environment allows essentially 
instantaneous access to the entire wealth of Web/Internet-based medical 
information102, e.g., the patient data, video clips, showing details of medical 
procedures, literature databases, and even a full range of simulated monitoring 
devices.  All these tools are represented as synthetic floating billboards which can be 
moved in and out of the field of view as needed.  The “Hyper Rich MRT” (Fig..4) 
represents the ultimate in the ultra-sophisticated training where both individuals and 
teams have  access to all resources but are trained under conditions of the maximum 
“real life” stress. 
 
The Hyper Rich MRT is also devised as a “command post” allowing control of 
widely distributed HPS units.  Hence, the trainee operating in the CAVE environment 
may be trained in management of multiple casualties, with the emphasis shifted from 
a single patient to the “actionable command and control” within a large-scale medical 
operation (e.g., casualty department, field hospital, large clinic, etc.).  Due to this 
capacity, a network (IIMERSEME) of national and international “Hyper Rich 
Medical Readiness Trainers” can provide the medical equivalent of Distributed 
Interactive Simulation used with such success by the armed forces of the USA and her 
allies93. 
 
The IIMERSEME (Immersive and Interactive Medical Education/Research 
Simulation and Modeling Environment) concept is rooted in the DIS standards105 
modified for medical use. In similarity to DIS, it utilizes high speed 



telecommunication networks (Internet2) for linking individual IIMERSEME centers 
in  order  to  provide  coordinated,  simultaneous  simulation  at distributed worldwide  
 

 
Fig. 4  Hyper Rich MRT.  The simulator (METI, Version “B”) resides within a fully 
immersive virtual reality (VR) environment generated by the CAVETM.   The picture 
shows VR recreation of a patient bay at the Department of Emergency Medicine at the 
University of Michigan.  Note that the environment provides a wealth of resources 
typically seen at a well-equipped hospital.  X-ray light box is on the rear wall.  Vital 
signs monitor (upper slanted box.   Ultra sound monitor can be seen immediately 
below.  Barely visible to the right is a “floating billboard” that can contain relevant 
information such as patient data (either real or generated for the particular scenario), 
literature references, instructional video clips, etc.   In the scenario shown, the 
physician listens to the chest sounds (generated in a scenario-relevant manner by the 
HPS) of a patient injured in a serious road accident.  In the background can be seen a 
VR rendition of a severely burned person.  This “texture map” of represents the 
pioneering use of fully immersive VR to depict major forms of injury constitutes as a 
part of MRT’s ongoing effort to use advanced computer modeling and simulation to 
create realistic, interactive rendition of disease.  Such models can be placed on the 
Web as publicly available training resources that will facilitate education, and reduce 
the use of animals in medical and biomedical education.  
 
sites separated by very long distances.  The price of access to such networks is both 
very high and continues to be a major concern even within the “medically affluent” 
environments such as USA106.  Moreover, the cost of a single “Hyper Rich MRT” unit 
(between 1.5 and 2 million dollars) is significant even for some of the most well 
endowed medical training centers of the “First World”.  For an institution located in 



an underdeveloped country, the cost of an IIMERSEME center is and may remain 
prohibitive for years to come.  On the other hand, cheaper alternatives begin to 
emerge, and the Medical Readiness Trainer group is now experimenting with 
“portable synthetic environment” devices such as the flexible membrane visualization 
technology (VIZ4D system by Ethereal Technologies, Ann Arbor, MI)106.  Once 
developed and tested, local training centers based on “portable” synthetic 
environment (virtual reality) systems and remote access to HPS units will provide 
highly efficient operational (as opposed to experimental) training platforms that can 
be easily linked to the best teaching/training expertise in the world.  Rapid 
development of telecommunications, visualization, and simulation technologies will 
make such training units both available and affordable to the nations of limited wealth 
but with a desperate need for training their medical personnel.  The Strasbourg paté of 
medical training and education will become available to all. 
 
Do all NEED such paté?  Is it, if nothing else, moral to suggest such advanced devices 
to countries whose populations die of malnutrition, endemic disease, and who have no 
money to provide the essentials so desperately needed by their citizens.  Who wants a 
cellular telephone when a glass of water separates survival from death?  Preventive 
medicine, emergency and trauma medicine, women’s health, nutrition, i.e., all 
specialties of critical importance for the underdeveloped world (and the training in 
which, when provided at the local, level is often rudimentary) can be taught at all 
levels (physicians, nurses, technicians, even  lay  healthcare workers)  using  the  
IIMERSEME platforms and their associated lower cost training networks.  The 
distributed interactive training (Fig.4) in which the trainee is forced to act and react is 
faster, more efficient, is retained longer, and is more relevant to real life operations93.  
For non-English speakers, training can be performed using native language speaking 
experts bypassing the language barriers.   IIMERSEME-based training provides the 
latest in theoretical knowledge, methodology, and recommended practice together 
with the realistic training using hands-on  applications of  these recommendations.  
Thus, apart   from the very expensive, face-to-face training at the best facilities of the 
world, no other training methodology exists that can do what IIMERSEME is capable 
of.  Finally, both refresher- and “just-in-time” training (the latter often of critical 
importance prior to the foreseeable natural disasters such as hurricanes) are vastly 
facilitated by the IIMERSEME.  The training affects large areas (and may be 
conducted even on the global scale), can be provided by the world-class experts 
whenever required, and is essentially free of charge.   Videotaping of training sessions 
permits their further usage as low-grade training tools elsewhere and thus broadens 
the access to quality medical education even further. 
 
It has been said in the context of medicine in the underdeveloped countries that “one 
must first learn to walk before running”12.   But if we walk for too long or run too 
slowly, the already staggering gap of the current disparities will become 
unbridgeable, the need too intense to be adequately addressed, and the lag too severe 
to be eliminated.  In medicine, the advent of technological revolution could not come 
more timely..  The rich face their aging societies whose members need increasingly 
higher levels of medical services.  The poor face increasing populations whose 
members have no access to medical services.  The world has adequate medical 
resources to deal with both problems, and the technology provided probably the most 
important tool in addressing these problems – the Internet and the Web. 



 
Fig. 4 Diagram showing the flexibility of advanced telecommunications-based 
medical training at locations separated be very long distances.  Increasing access to 
the Internet combined with continuously increasing availability of bandwidth at 
progressively reduced prices allows optimal use of global resources.   Highly 
sophisticated training facilities can be located at only a few locations and accessed 
electronically by their user.   Introduction of mobile training platforms containing 
portable VR visualization systems allows direct access to advanced training 
technology at locations where such technology will not be available for a foreseeable 
future.  Finally, probably the scarcest resource of them all – the expert trainer -can be 
employed in the most optimal manner possible.  An expert, today available only to the 
selected few, may soon train a global audience of students using methods that have not 
been available even a few years ago. 
 

5.   REFERENCES 
 
1. Wynn, P., 1999, Physicians leap into cyberspace, PFN 17, 14 
2. Paulsen, MF, 1995, The online report on pedagogical techniques for 

computer-mediate communicatrion, www.nki./~morten, pp.1-46 
3. Burns P, Sharp E, Eschbach D, 1996, Back on track to NII?,  

www.scd.ucar.edu/zine/96/summer/articles/2.nii.html,  pp. 1-12 
4. Ip A, Canale R, 1996, Baseline requirement for an on-line educational 

system, http://eddy.meu.unimelb.edu.au/pepers/BaselineRequirements.html 
5. Recommendations of the International Medical Informatics Association 

(IMIA) on education in health and medical informatics, 1999, 
www.rzuser.umi-heidelberg.de/~d16/rec.html, pp. 1-17 

Instructor.   At 
The University of 
Michigan 

Trainees. At 
designated remote 
sites

Router Router

IMUX

Internet-2

Communications

ImersaDesk 3D 
video view of 
trainees and Skin
Visualization 

Notebook PC for 
MRT  Remote 
Control 

Stereo Camera pair for
sending view of
instructor to trainees.
( method tested 12/1999)

MPEG
CODECs

        HPS 

Stereo Camera pair for 
sending realistic 3D 
view of training 
details to instructor 

ImersaDesk. Training
on Burned Skin detail
simulation

MPEG 
CODECs 

Computer.
Runs skin
simulation
and 3D video
overlay

Computer.
Runs skin
simulation
and 3D video
overlay

Satellite

IMUX POTS

Simulation &
Visualization

Mobility 

Medical
Training

Remote Control 
And Supervision

Human Interface:  The VR 
skin via the  ImmersaDesk 
& physically the HPS. 
Physiological Model:  The 
skin model on the VR 
computer and the software 
driving the HPS.
Mobility, Remote Control, & Comm: 
A s shown.  Skin Visualization remote control
is  built into  instructors’  VR  environment .



6. Report measures effects of Internet on economy, 1999, The Journal record, 
Vol 328, Iss. 30670 

7. Freedman E, Gorman P, Cashin J, 1999, U.S. Internet economy to nearly 
quadruple by 2002, IDC study finds.  New research examines the 
“architects” of the Internet economy, 
 www.itforecast.com/Press/Archive/jun25a.htm 

8. Telecommunications – Europe 1998 Industry Report, 1998, Investext, pp. 1-
151 

9. Welfens P, Jungmittag A, Consequences of an Internet-flat-rate on 
economical growth and employment in Germany, 
 www.digital-law.net/welfens/summary_eng.html 

10. International Data Group, Internet Leapfrog: the impact of the Internet on 
global economic competition,  
www.itforecast.com/EI/content/archive/gens15.htm 

11. Gens F, 1999, IDC Predictions 2000,  
www.itforecast.com/EI/content/122999EI.htm 

12. Pruett D, Deane J, 1998, The Internet and poverty, Panod Briefing nr. 28 
(ed.Sattaur O, Budge-Reid H),  
www.oneworld.org/panos/briefing/interpov.htm 

13. Ventura AK, 1997, An information technology agenda to benefit the 
underdeveloped countries, www.jatoday.com.jm/sciencetech/ventura.html 

14. PAC/COM/PUB 1999, 13, p.3 
15. Global Health Resources,  

www.globalhealthresources.com/glhrsecw/indat002.htm 
16. Heath I, 2000, Open invitation from the International Poverty and Health 

Network to all health professionals, International Clearinghouse of Health 
System Reform Initiatives (ICHSRI), www.insp.mx/ischsri/ 

17. Masys DR, 1998, Advances in information technology: implications for 
medical education, West. J. Med. 5, 341 

18. The Aphorisms of Hippocrates, 1822, Thomas Coar (transl), Valpy (London) 
19. Medical Education FAQ [2/2].  CS Dept. of Computer Science, 

www.cs.uu.nl/wais/html/na-dir/medicine/education-faq/part2.html 
20. Crippen D, Workload in medical education, http://ccm-1.med.edu/work.html 
21. Yarn J, 1997, Truck drivers and sleepy doctors, King Cty. Med. Soc. Bull., 

www.plateau.net/yam/bus00014.html 
22. Sites in Medical Informatics, Healthcare Telematics and Telemedicine, 

www.chu-rouen.fr/dsii/ehto/infiveng.html 
23. Dev P, Mather R, 1996, A multimedia and Internet program to present 

clinical cases.  Acad. Med. 5, 523 
24. Taekman JM, Kingsley CP, Shelley KH, 1996, Medical education over the 

Internet. Acad. Med. 5, 525 
25. Fulkerson PK, Miller A, Lizer S, 1999, Using WWW-based instruction 

modules and e-mail for a remote neurology course, Acad. Med. 5, 576 
26. Matthies HK, Walter GF, Brandis A, Stan AC, Amman A, von Jan U, Porth 

AJ, The interactive use of networking multimedia-innovative education 
resource for professionals and patients, Stud. Health Technol Inform, 68, 467 

27. Horsch A, Balbach T, Hogg M, Sturm F, Minov C, 1999, The case-based 
Internet textbook ODITEB for multi-modal diagnosis of tumors-



development, features, and first experiences. Stud. Health Technol. Inform. 
68, 513 

28. Crudele M, Clapworthy GJ, Dong F, Krokos MA, Vasilonikolidakis N, 
Salcito G, 1999, Accessing a WWW reference library 3D models of 
pathological organs to support medical education.  Stud. Health Technol. 
Inform. 68, 532 

29. Filler TJ, Jerosch J, Peuker ET, 2000, Live interdisciplinary teaching via the 
internet. J. Comput Methods Programs Biomed. 3, 157 

30. Iglehart J, 2000, Forum on the future of academic medicine: final session – 
implications of the information revolution for academic medicine.  Acad 
Med. 3, 245 

31. Paperny DM, 2000, Computers and information technology: implications for 
the 21st century.  Adolesc. Med. 1, 183 

32. Scott CS, Brock DM, Mandel LP, Kim S, Information and informatics 
literacy skills in medical education: expectations of members of AMIA’s 
Education Working Group,  
http://depts.washington.edu/uwmeded/amia_99.html 

33. Hegener, M, 1996, Internet in Africa, 
 http://cygnus.sas.upenn.edu/African_Studies/Acad_Research/it_hagener.htm
 l 
34. Jensen M, 1999, The Internet in Africa.  The Changing role of the Clinic 

Nurse 46, www.hst.orgf.za/update/46/enews1.htm 
35. Global Health Council, 1999, Key Issues Guide: Health Systems.  
 www.globalhealth.org/issues/systems.html 
36. Modern Healthcare, Nov. 2, 1998,  
 www.globalhealthresources.com/glhrsecw/indat006.htm 
37. Inst. for the Future, 2000,Health and Healthcare 2010: The Forecast, The 

Challenge.  Jossey-Bass Publ. (San Francisco), pp. 109-122 
38. Maio RF, Burney RE, Gregor, MA, Baransky MG, 1966, A study of 

preventable trauma mortality in rural Michigan.  Resuscitation 41, 159 
39. Gorman DF, Teanby DN, Sinha MP, Wotherspoon J, Boot DA, Molokhia A, 

1997, Preventable deaths among major trauma patients in Mersey region, 
North Wales, and the Isle of Man.  Injury 27, 189 

40. Esposito TJ, Sanddal ND, Hansen JD, Reynolds S, 1995, Analysis of 
preventable trauma  deaths and inappropriate trauma care in a rural state. J. 
Trauma 39, 955 

41. National Academy of Sciences Institute of Medicine, 1999, To Err is 
Human: Building a Safer Health System, Natl. Acad. Press (Washington, 
DC) 

42. Thomas EJ, Studdert DM, Newhouse JP, Zbar BI, Howard KM, Williams 
EJ, Brennan TA, 1999, Costs of medical injuries in Utah and Colorado.  
Inquiry 3, 255 

43. National Academy of Sciences Institute of Medicine, 1996, Nursing Staff in 
Hospitals and Nursing Homes: is it adequate? Natl. Acad. Press 
(Washington, DC) 

44. Oshima TH, Takahashi S, La Porte RE, Sekikawa A, Satoh T, 1999, An 
Internet-based “distance” learning for health, environment and sustainable 
development “distance learning without a frontier”, Nippon Koshu Eisei 
Zasshi 2, 130 



45. Tachinardi U, 1998, Internet and healthcare in Brazil: the role of the 
Working Group for Healthcare (GT Saude).  Comput. Biol. Med. 5, 519 

46. Godard P, Godard M, 1999, The Internet and medicine. Rev. Med. Interne 
11, 979 

47. MacKenzie JD, Greene RA, 1997, The World Wide Web: redefining 
medical education. JAMA 21, 1785 

48. Taekman JM, Kingsley CP, Shelley KH, 1996, Medical education over the 
Internet.  Acad. Med. 5, 525 

49. O’Reilly M, 1999, Is Internet-based disease management on the way? CMAJ 
7, 1039 

50. Duvauferrier R, Seka LP, Rolland Y, Rambeau M, Le Beux P, Morcet N, 
1998, The virtual university in medicine: context, concepts, specifications, 
users’ manual.  J. Radiol. 9, 825 

51. Marescaux J, Mutter D, Soler L, Vix M, Leroy J, 1999, The virtual 
university applied to telesurgery: from tele-education to telemanipulation.  
Chirurgie 3, 232 

52. Walker J, Thomspn A, Smith P, 1998, Maximizing the world wide web for 
high quality educational and clinical support to health and medical 
professionals in rural areas.  Int. J. Med. Inf. 1-3, 287 

53. D’Alessandr MP, D’Alessandro DM, Hendrix MJ, Bakalar RS, 1998, The 
Virtual Naval Hospital: a digital library for naval primary care providers and 
patients.  J. Mil. Med. 11, 775 

54. Tamm EP, Ernst R, Weems W, 1999, The virtual lecture: delivery of live 
and recorded presentations over the Internet.  AJR Am. J. Roentgenol. 1, 9 

55. Voge S, 1998, NOAH – New York Online Access to Health: library 
collaboration for billingual consumer health information on the Internet.  
Bull. Med. Libr. Assoc. 3, 326 

56. Kekes E, 1999, Current status and possibilities of distant education in 
medicine. Orv Hetil 43, 2379 

57. Dark GG, 1998, Learning on the Internet.  Br. J. Hosp. Med. 11, 572 
58. Roberts C, Fox N, 1998, General paractitioners and the Internet: modeling a 

“virtual community”.  Fam. Pract. 3, 211 
59. Elliott B, 1999, Continuing medical education (CME) on the Internet.  Del. 

Med. J. 7, 297 
60. Steuer J, 1999, Earning CME credit electronically. J. Nucl. Med. 2, 9N-10N 
61. Church RD, Elves AW, Inman R, Scriven PM, 1999, Using the Internet for 

postgraduate medical education.  Hosp. Med. 5, 370 
62. Richardson ML, Norris TE, 1997, On-line delivery of continuing medical 

education over the World Wide Web: an online needs assessment.  AJR Am. 
J. Roentgenol. 5, 1161 

63. Dev P, Mather R, 1996, A multimedia and Internet program to present 
clinical cases.  Acad. Med. 5, 523 

64. Haag M, Maylein L, Leven FJ, Tonshoff B, Haux R, 1999, Web-based 
training: a new paradigm in computer-assisted instruction in medicine.  Int. 
J. Med. Inf. 1, 79 

65. Goh LG, Liaw ST, Lun KC, 1998, Collaboration over the Internet-the 
Meloburne-Singapore way.  Medinfo 9 Pt.2, 764 



66. Medical Readiness Trainer Team, On site and tele-training of emergency 
medicine personnel with a human patient simulator.  Acad. Emerg. Med., in 
press 

67. MRT, 2000, An immersive virtual reality platform for medical education: 
introduction to the Medical Readiness Trainer, Proc. HICSS-33, Proc. Comp. 
Soc. Press, IEEE 

68. Chan DH, Leclair K, Kaczorowski J, 1999, Problem-based small group 
learning via the Internet among community family physicians: a randomized 
trial.  MD Comput. 3, 54 

69. Ishida H, Ichihara K, Matsuda N, 1998, Computer-assisted education of 
laboratory medicine on common disease database and electric RCPC system 
using Internet technology.  Rinsho Byori 11, 1111 

70. Peterson MW, Galvin JR, Dayton C, D’Alessandro MP, 1999, Realizing the 
promise: delivering pulmonary continuing medical education over the 
Internet.  Chest 5, 1429 

71. Austin E, 1999, Dermatology on the Internet, Cutis 6, 411 
72. Harris JM Jr, Salasche SJ, Harris RB, 1999, Using the Internet to teach 

melanoma management guidelines to primary care physicians.  J. Eval. Clin. 
Pract. 2, 199 

73. Agus RM, Bagnall G, 1998, Development and evaluation of the use of the 
Internet as an educational tool in occupational and environmental health and 
medicine.  Occup. Med (Lond) 5, 337 

74. PAHO, Distance training course on principles of epidemiology and 
biostatistics by e-mail, www.PAHO.org/english/sha/shaemailer.htm 

75. Henderson JV, 1999, Notes from the Association of Teachers of Preventive 
Medicine: a next-generation distance learning system for public health.  Am. 
J. Prev. Med. 2, 159 

76. Soon KH, Sook KI, Jung CW, Im KM, 2000, The effects of Internet-based 
distance learning in nursing.  Comput. Nurs. 1, 19 

77. Wambach K, Boyle D, Hagemaster J, Teel C, Langner B, Fazzone P, 
Connors H, Smith C, Forbes S, 1999, Beyond correspondence, video 
conferencing, and voice mail: Internet-based master’s degree in nursing.  J. 
Nurs. Educ. 6, 267 

78. WHO Press Release/51, 1998, Preparation of emergency aid workers 
inadequate, says inquiry.  www.who.int/inf-pr-1998/en/pr98-51.html 

79. Doty JR, Liddicoat JR, Salomon NW, Greene PS, 1998, Surgical education 
via the Internet: the Cardiothoracic Surgery Network.  Md. Med. J. 5, 264 

80. Oizumi T, Ohira T, Kawase T, 1999, The use of computers and networking 
in the neurosurgical field.  Rinsho Byori 2, 119 

81. Lugo-Vicente H, 2000, Internet resources and web pages for pediatric 
surgeons.  Semin. Pediatr. Surg. 1, 11 

82. Golladay GJ, Kirschenbaum IH, Matthews LS, Biermann JS, 1998, Internet 
resources for orthopedic surgeons.  J. Bone Joint Surg. A. 10, 1525 

83. HealthNet: SATELLIFE’s Global Communications Network, 
www.healthnet.org/hnet/hnet.html 

84. McClung HJ, Murray RD, Heitlinger LA, 1998, The Internet as a source for 
current patient information.  Pediatrics 6, E2 



85. Hersh W, 1999, “A world of knowledge at your fingertips”: the promise, 
reality, and future directions of on-line information retrieval.  Acad. Med. 3, 
240 

86. Gregory-Head B, 1999, Patients and the Internet: guidance for evidence-
based choices.  J. Am. Coll. Dent. 2, 46 

87. Sparks, S, 1998, Connecting to Internet -  search tools.  Int. Nurs. Rev. 6, 
192 

88. Mehta N, 1999, Cleve Clin. J. Med. 9, 543 
89. Sacchetti P, Zvara P, Plante MK, 1999, The Internet patient education – 

resources and their reliability: focus on a select urologic topic.  Urology 6, 
1117 

90. Graber MA, Roller CM, Kaeble B, 1999, Readability levels of patient 
education material on the World Wide Web.  J. Fam. Pract. 1, 58 

91. D’Alessandro MP, D’Alessandro DM, Galvin JR, Erkonen WE, 1998, 
Evaluating overall usage of a digital health sciences library.  Bull. Med. Libr. 
Assoc. 4, 602 

92. Spallek H, Spallek G, 1999, Effecrtive use of medical-scientific internet 
resources.  Ophtalmologie 11, 741 

93. Nelms D, 1988, SIMNET – Army War-Game Network.  International 
Combat Arms, Nov. 1988, 22 

94. Neyland DL, 1997, Virtual Combat: A Guide to Distributed Interactive 
Simulation, Stackpole Books (Mechanicsburg, PA), pp. 1-184 

95. Patel RM, Crombleholme WE, 1998, Using simulation to train residents in 
management of critical events.  Acad. Med. 73, 593 

96. Gaba DM, Howard SK, Flanagan B, Smith BE, Fish KJ, Botney R, 1998, 
Assessment of clinical performance during simulated crises using both 
technical and behavioral ratings.  Anesthesiology 1, 8 

97. Helmreich RL, Training and evaluation through simulation in aviation and 
medicine.  
http://homepage.psy.utexas.edu/HomePage/Faculty/Helmreich/Simrlh.htm 

98. Dept. of the Air Force, 1994, Simulation in Pilot Training, Washington, D.C 
99. Smith BR, Tyler SW, The design and application of MIDAS: a constructive 

simulation for human-system analysis. 
http://caffeine.arc.nasa.gov/midas/Smith_Tyler_97.html 

100. Aerospace Crew Research Project Publication and tech Report Lists.  
www.psy.utexas.edu/psy/helmreich/litref.htm 

101. Ross MD, Twombly IA, Bruyns C, Cheng R, Senger, S, 2000, 
Telecommunications for healthcare over distance: the virtual collaborative 
clinic.  In Medicine Meets Virtual Reality 2000,  Westwood JD, Hoffman 
HM, Mogel GT, Robb RA, Stredney D (Eds), IOS Press (Amsterdam), pp. 
286-291 

102. Medical Readiness Trainer Team, 2000, Immersive virtual reality platform 
for medical training: a “killer application”, In Medicine Meets Virtual 
Reality 2000,  Westwood JD, Hoffman HM, Mogel GT, Robb RA, Stredney 
D (Eds), IOS Press (Amsterdam), pp. 207-213 

103. Medical Readiness Trainer Team, 1999, Emergency medicine training in 
mid-Atlantic and ashore: ultra-long distance training using remotely 
controlled Human Patient Simulator.  Proc. North Western Soc. Acad. 
Emerg. Med. Meeting, September 1999, Ann Arbor, MI 



104. Von Lubitz, DKJE, Montgomery JR, Russell W, 2000, Medical readiness 
Training: Just in time.  Navy Medicine 2, 24 

105. DIS Standard 2.04, www.tiig.ist.ucf.edu 
106. Central Group on Educarional Affairs, 1999, CGEA Computers in Medicine 

SIG Business Meeting March 265, 1999.  Association of American Medical 
Colleges. www.medlib.iupui.edu/cgea/compsigmin.html 

 
ACKNOWLEDGMENTS 
 
Dag von Lubitz wishes to acknowledge the generous support of  Medical Educational 
Technologies, Inc. (METI, Sarasota, Fl) who, through the loan of their simulators, 
were instrumental in making several of our experiments possible thereby helping in 
the establishment of the principles of distant medical learning and training described 
in this paper. 
 
 
 


