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Introduction  

 
We have been observing secure telemedical systems since 
19991,2 and have initiated and participated in a number of 
telemedical projects, including IsfTeH (International Society 
for Telemedicine and eHealth) driven projects3 and national 
programmes.4-8 After 20 years, we have to admit that 
telemedicine so far had a slower growth than expected during 
its inception, as we will demonstrate with examples mainly 
from Europe, USA, and Australia. Even though some areas 
were relatively successful, many of the general concepts 
turned out to face obstacles in the highly conservative 
medical community as there was a lack of financing from the 
public sector. 

In this paper we are address some of the economic, 
administrative, legal, security and other reasons of the slow 
progress so far.9-29 In addition, we elaborate on the effect of 
the expected impact on the telemedical services industry of 
the recent global virus outbreaks, epidemics and  
pandemics.30-31 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

State of the art  
Telemedicine can provide medical care from a distance. 8,27,31 

It  also   helps  in   the  integration  of  healthcare  data   and 
services.25 Moreover, the technology cuts the cost of care.12-

14,28,32-37 Telemedicine has an invaluable role in case of 
emergencies in remote settings.27 Telemedicine also offers 
benefits to the remote or rural areas where there are relatively 
few doctors.38 In this situation it improves access to health 
care, reducing the need for patients or doctors to travel. Even 
in urban areas, introduction of telemedicine has been shown 
to speed up the referral process, to reduce unnecessary 
referrals, and to improve the consistency and quality of health 
care. Early advice from a specialist in an emergency 
improves the care of sick and injured patients.20,39 
Telemedicine also offers advantages in cases where moving 
a patient may not be desirable.5 Telemedicine allows the 
possibility of changing the mix of skills in remote areas, such 
as by means of nurse practitioners.31 A small proportion of 
the workload can be utilised by installing a low-cost 
telemedicine link. Finally, telemedicine can be used to care 
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about isolated, infectious patients or when the doctors 
themselves are in isolation and to share data by electronic 
means with effective infection control.31 

A range of standards exists for data sharing among 
medical professionals,4,40-42 stemming from medical data 
storage and from telecommunications. Data security, 
efficiency, availability and compatibility are all high 
priorities in telemedicine.40,43 
Barriers to commercialisation 
Telemedicine technologies are abundant and well developed 
in some parts of the world, yet, they have not managed to 
spread globally, for the following reasons.  

Economic factors: Healthcare financing is distributed 
unevenly: On the global scale, notably in the developed 
world, Big Pharma receives a large ratio of public funding, 
government support is usually less for medical devices, and 
typically very little for home care medical technology 
products.44  

Administration and bureaucracy: certificate 
requirements make medical devices expensive and thus 
difficult to pay for out-of-pocket by the end users, 
telemedical data processing is rarely supported by local 
healthcare administration, healthcare specialist resources are 
scarce and primary care centres are typically overloaded. A 
rare positive example used to be Australia where a limited 
niche of the healthcare sector used to be available for 
telemedical data processing. At the time of writing, there is a 
lot of uncertainty in the continued Medicare financing of 
telemedical services in Australia. 
Data protection and security: Data security is always an issue 
in all online services, however, we intend to contribute in 
providing solutions on data security for telemedicine43 to 
provide a secure access to underlying data in a relational 
database. We have experienced a number of data security 
challenges in telemedicine. A characteristic example was in 
telerespiratory diagnostics.21,29,45,46 (Table 1)  

In particular, a telemedicine implementation in France 
had  to  avoid  transferring any patient information  over  the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Internet. This raised a challenge, which was solved in the 
pilot project by filling up the patient database on an 
alternative communication channel on both sides and sending 
only a unique, encoded patient ID over the network, 
togetherwith the encoded measurement.47,48 Data security 
remains a key challenge in  all telemedical  applications, the 
reason for potential hazards is increasingly human error, and 
not due to technology limitations. Encryption technologies 
have evolved with the availability of computation power and 
cloud computing resources. In addition, higher data transfer 
speed including introduction of 5G technology enables an 
increased use of telemedicine even in remote areas where 
traditional land-based Internet connections are not feasible. 

Legal framework: medical data security, legal 
responsibility, lack of regulation in electronic prescriptions 
and remote diagnostics and therapy are all barriers to 
telemedicine. However, with the recent retraction of 
globalisation and decoupling of economies the legal settings 
are also getting more disjunct. There is an increasing 
opportunity for cross-border services to decouple 
jurisdictions and therefore use legal backdoors to spread the 
use of telemedicine.27  

Lack of motivation: patients, healthcare systems, and 
medical service providers need to be incentivised by 
economic and other factors. A positive example is the private 
insurance sector; objective health data can define risks and 
therefore limit costs of the medical insurance. A number of 
private insurance targeted projects have been implemented in 
the USA, Germany, South Africa.31,44,49 
 
Use case scenarios 

 
Telerespiratory diagnostics  
In this section, we present real-life scenarios of various 
telemedicine projects including telepulmonary diagnostics, 
telecardiology and teleradiology, that underpin earlier efforts 
and the observed barriers to commercialisation. 

In 2009, a large study was conducted with home pulmon- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Table 1. Evolution of telerespiratory diagnostics. 
 Date of 

implementation 
Level of 

telecommunications 
Region(s) Project funding Illustration 

Tele-
pulmonary 
diagnostics  
POTS 

1999-2002 Plain Old 
Telephone System, 
modem service 
level protocol 

Italy, USA Grant, private 
investment 

 
Bluetooth 
respiratory 
diagnostics + 
JAVA 
software 

2003-2006 JAVA app running 
on PDA or Nokia 
3310, 
communication via 
SMS, MMS.  

European 
Union only. 

eHEALTH8, 
EU + national 
grant  

 

BLE 4 
respiratory 
diagnostics 

2010-2012 TCP/IP over GSM, 
WIFI, 3G, 4G+.  

Global  National grant+ 
private funding 

  
 



 
                                                                                                    

JOURNAL OF THE INTERNATIONAL SOCIETY FOR TELEMEDICINE AND EHEALTH                               

          

Ferenczi GL et al. J Int Soc Telemed eHealth 2020;8:e8  3 

ary diagnostic devices deployed at patients’ homes.1,2 The 
data were transmitted to a central server by means of 
telecommunications. The following main barriers were 
observed:  
1.) The devices require patient compliance. A large number 
of the tests were unusable due to misuse and mishandling of 
the  devices  or  incorrect use.  This issue was addressed and  
later more advanced devices were developed which could 
train the patients for their own use, and an intelligent 
algorithm was developed to automatically correct identified 
patient mistakes. However, this made the device relatively 
expensive and thus an additional barrier to home care 
distribution.  
2.) The incoming amount of data was very large and difficult 
to manage. Medical staff typically have a very limited 
amount of time available especially for administration, 
therefore the manual processing of the data was expensive 
and seriously limited. To overcome this issue, a medical 
decision support system was developed which speeded up the 
data management. Automated notifications were introduced 
with pre-defined thresholds. However, this introduced false 
positive notifications and warnings. The implementation of 
artificial intelligence (AI) methods was initiated to process 
the data and to generate an automated diagnosis. This, 
however, raised a number of potential legal issues and led to 
strong resistance from medical professionals. This issue 
reached the levels of the central administration in the EU. 
Without proper legislation, it will not be possible to introduce 
such methods. Regulations have evolved since then and this 
obstacle is increasingly addressed globally. 
3.) The underlying telecommunication technology has 
evolved rapidly and significantly in the last 20 years. An 
early telepulmonology solution was implemented with POTS 
(Plain Old Telephone Systems) with a low-level modem 
protocol.1 With the rapid spread of the GSM systems, this 
quickly became obsolete. The first GSM application was 
developed on Nokia mobile phones running the Symbian 
operating system and the application was written in JAVA. 
The communication protocol between the medical device and 
the mobile phone was by Bluetooth. The Symbian operating 
system soon became obsolete and the next application had to 
be developed on the Microsoft mobile operating system (an 
interim application was developed for the GEOS on the 
Nokia Communicator). The Bluetooth standard evolved later 
with Low Energy and other extensions, as well as ZIGBEE 
and other interim protocols were developed in consecutive 
applications. Now, the current ANDROID operating system, 
as well as Apple IOS and the rising Huawei operating 
systems are dominant; however, the situation is changing 
rapidly. Such quick changes in the underlying environment 
require continuous development and frequent software 
releases, which in turn requires an expensive infrastructure. 
Due to the fact that medical devices are relatively niche 
markets with relatively low sales quantities compared to 
telecommunications equipment, and that medical devices 

sometimes require more stringent quality control than 
telecom equipment, it is obviously difficult to follow the 
extreme speed of evolution in telecommunication interfaces 
and standards and their implementation in medical devices.  
4.) Centrally financed studies were successful; however, 
there was little organic progress driven by the open markets. 
Patients have a psychological limit up to which they are 
willing to pay for a medical device, and this limit is heavily 
defined by the general living standard of the observed region. 
So far, the dominant markets were developed in democratic 
countries with advanced social security systems. A large 
number of patients demand comprehensive medical services 
from the state or by their primary insurer. They are unwilling 
to pay extra out of their own pocket, especially for 
diagnostics and monitoring. This situation is changing due to 
the rise of China, which has a very different medical system 
and rapidly evolving centrally governed healthcare services, 
with a large gap in primary and home care services, which 
are evolving in an organic manner. Another driving factor is 
the combination of telemedical devices with novel drugs. 
Proper drug administration may be a driving force behind 
distributed  telemedical services on advanced markets,  if the 
 solution is picked up and supported by large pharmaceutical 
companies like Novartis, GSK or Pfizer. A number of 
telemedical, drug administration and drug compliance start-
ups have been acquired by major pharmaceutical companies 
recently, a clear sign of their expectation to see this market 
grow (e.g. Teva acquired Amwell, Novartis and Roche 
invested in Nuvoair, Novartis acquired Amblyotech, Optum 
acquired naviHealth, Resmed acquired Propeller Health, etc). 
5.) Bureaucratic red tape often impedes innovation. All 
aspects of medical device development, manufacturing, 
quality control, certification, international sales and 
distribution have become significantly more bureaucratic 
inrecent years. This is said to be driven by the spread of 
unsafe methods and devices, but to a large extent, the real 
reasons include market protection and the dominance of large 
organisations defining the standards. Overly excessive 
requirements for medical device certificates make the 
devices expensive and projects impractical unless they are 
large scale and global. It does not make sense to manufacture 
only a few hundred devices dedicated to a limited market, 
because due to the small scale production and the excessive 
bureaucratic overhead the outcome would be too expensive 
and cost-prohibitive for patients as explained above. 
Pharmaceutical testing 
Telemedical technologies have been applied successfully in 
pharmaceutical testing studies, including validation of 
asthma drugs.50 Childhood asthma ranges from a very mild 
chronic condition, which may disappear almost completely 
by the time the subject grows up, to a serious, life-threatening 
disease. Some of the drugs, including bronchodilators, are 
administered by metered dose inhalers (MDI), and the dosage 
is static, and rarely adjusted properly. Some of the side 
effects may include cardiovascular morbidities, the effects of 
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which need to be minimised and also closely monitored. 
During a pilot project in 2007, home monitoring medical 

devices were supplied to the parents of the children taking 
certain novel respiratory drugs.51 The devices included a 
home respiratory diagnostic system with an embedded 
proprietary sensor technology52,53 and later a nitric oxide 
(NO) diagnostic system. The drug was typically administered 
in the evening, before the child went to sleep. The parents 
were instructed to perform the measurements on their child 
with the provided medical devices. Using a GSM protocol, 
the data were sent to a doctor / medical professional who 
reviewed it and instructed the parents whether the drug was 
to be taken for the night or not. Should the child take the drug 
for the night with no actual need for it, the side effects could 
do more harm than good. On the other hand, should the child 
not take the drug when there was a real need for it (e.g. due 
to a low FEV1/FVC value or poor lower airways parameters 
or an increased NO level indicating acute inflammation), the 
exacerbation may have caused lung tissue damage. 
Therefore, the direct and immediate feedback indicating 
whether to take the drug or not may limit morbidity, even be  
life-saving for certain children.  
Long term monitoring for the effects of baby formula 
A comparison study was implemented to understand the 
development of childhood asthma and allergy by monitoring 
the immune system of infants and children.39,54,55 A large 
pan-European study, with an operation centre in Germany 
was extended with telemedical means. The study observed 
the effects of baby formula on the development of the 
immune system of children. Danone Corp (Milupa) was 
actively seeking the latest technologies to monitor the 
development of children, including allergy and asthma. The 
Frankfurt operational centre introduced telemedicine, 
including telepulmonology,52,53 to collect the data from 
participants. The data were stored and processed for 15 years. 
A network edition of a medical monitoring software system 
was developed to support the distributed collection of data 
from various sites. 
Telemedical gateways 
Classic telemedical gateways have been around since the 
birth of telemedicine. This is an early scenario, which is still 
viable and has been implemented in a number of projects. 
Yet, still, its global use is limited, mainly due to the reasons 
already elaborated above. 

Denmark was a first mover in the development and 
introduction of telemedical hubs. A dedicated telerespiratory 
diagnostics interface was provided for the MedCom Hub in 
2009 to monitor 800,000 unstable chronic obstructive 
pulmonary disease patients from their homes and a project 
for tele-wound managment has also been initiated.56 
Denmark introduced Electronic Health Records in 1996, and 
initiated a national eHealth strategy in 2003.56 Plans were 
made for the extension of the ePrescribing system to arrive at 
a personal medication profile stored on a national 
prescription server, and 29 individual initiatives in the 

eHealth domain were agreed on. Initially, a simple medical 
device interface was implemented via a serial RS232 
connection and a dedicated software which transferred only 
 three main parameters: FVC, FEV1, PEF. The 
communication interfaces between the telemedical gateway 
and the diagnostic and monitoring devices have evolved 
significantly since then.  

Telemedicine Australia Corp. was established by Dr. Ash 
Collins in Temora, NSW. Dr. Collins, a medical doctor, was 
a first mover in telemedicine in rural New South Wales. 
Temora is an optimal location to start a telemedical centre: it 
is located in a rural area of the continent, it is conveniently 
far from main capital areas, yet it is accessible within a 
reasonable time (about 5 hours drive) from Sydney. Dr. 
Collins influenced the developments of Insung, a Korean 
manufacturer of a telemedical hub, in integrating a number 
of TGA (Therapeutic Goods of Australia) approved medical 
devices to the central hub. One of them was a respiratory 
diagnostic device48,52 designed for easy remote use and 
another was a professional ECG. Later the project evolved 
into My Online Clinic, an online platform for telemedicine in 
Queensland and New South Wales. The use case of this 
Australian telemedical system was built on pharmacies: a 
patient may go to a nearby pharmacy, where the complex 
telemedical station is installed. The patient may initiate a 
consulting session with a remote doctor, who may be in a 
rural area and may have more time available than local 
doctors. The doctor instructs the patient (via video link) to 
use the medical diagnostic devices attached to the 
telemedical station and perform self-diagnostic manoeuvres. 
The results are displayed on the remote doctor’s monitoring 
station. The doctor may prescribe medication and the 
prescription is transferred to the telemedical hub, which 
prints it and the patient may purchase the drug right at the 
pharmacy. The same model was placed on offer in a major 
project in France, and Insung has since built it into their 
global offerings.38 

In the U.S.A, the Veterans Affairs (VA)57 supported and 
funded a large scale national telemedical system, a selected 
respiratory diagnostic and monitoring technology was 
integrated, and a pilot study was implemented involving over 
2,000 veterans in age care centres and in their own homes. 
The key reason was to save on the cost of medical staff 
(community nurses) spending time with the veterans in their 
homes, with the veterans using videoconferencing to connect 
to their healthcare providers and monitor themselves for their 
chronic diseases in their own home.  

Barriers included the fact that the projects were selected 
based on a national tendering process, which included a large 
number of telemedical stations and accessories to be 
deployed in one tender; however, in an eventual tender a 
completely different set of devices were acquired and 
deployed, which were usually incompatible with the previous 
ones, due to the lack of standards and exact national 
regulations at that time. Also, the entire system was available 
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only for U.S. army veterans, and there was no spin-off to the 
public. Unfortunately, the project administration was  
managed according to the requirements of the military 
administration. It was a closed system without any chance to 
evolve into a publicly available service.  

Telemedicine Australia38 was initially supported by Mark 
Powley as well in New Zealand. Powley came from 
telecommunications and started a number of rural medical 
technology projects prior to engaging in telemedicine. Later, 
he moved on to support a platform by Embedded Wireless 
Systems (Malaysia), and low level interface protocols were 
implemented to comply. The Embedded Wireless 
telemedical hub systems required a low level communication 
protocol which was hard to implement and negotiate by 
medical device suppliers. In parallel, Insung’s technology 
evolved further with intelligent, cooperative protocols. 
Hence, over a hundred medical devices of all kind have been 
integrated with Insung, and later, the New Zealand based 
system returned to support the Insung solution. Powley 
expanded the telemedical services later to Thailand, where 
the local government was less generous in their technical and 
financial support to remote communities. Recently he 
returned to New Zealand and continued his work on 
supporting rural areas with government financed 
telemedicine solutions.  

Several pilot projects were prepared in Europe under the 
AAL (Ambient Assisted Living) framework, supported by 
European Union grants. In our experience, many of such 
projects lasted as long as the government funding was there, 
eventually either the consortiums and disseminations 
discontinued or continued on a very small scale.59 Several 
projects in the field of dementia home monitoring were 
implemented by the Zoltan Bay Institute, the Austrian 
Institute of Technology, Bayern Innovative, Fraunhofer 
Institute, Ludwig Boltzmann Institute, Karolinska Institute, 
University of Munich, Coventry University, and various 
other European universities and institutes.3,58  

A key area was monitoring and caring for people with 
dementia, which used to be a heavy burden in Europe and 
most of the developed world. Cost-efficient technologies and 
remote  monitoring  are  now  widely implemented, however, 
the bottleneck is usually the monitoring itself. Major issues 
in the penetration of telemedical technologies included the 
cost of maintenance, false alarms, the cost of monitoring and 
action. 

Telecardiology,51 including home care ECG is spreading 
in telemedicine, however, the issues are similar to those in 
telepulmonology; mainly expense, central processing, 
bureaucracy and central administration. A promising trend is 
the spread of fitness trackers which are not considered to be 
medical devices, and hence they do not require the stringent 
certification procedures that make medical devices generally 
expensive and hard to sell. However, the issue with these 
relatively cheap devices is that the data they generate cannot 
be used for serious medical-grade monitoring. There is an 

interim grade of devices evolving, the technologies 
supported by global electronics companies like Analog 
Devices. A research and development project was initiated 
regarding ambulance based high-end cardiac diagnostics. In 
this project the data were sent ahead from the ambulance to 
the hospital and by the time the ambulance arrived, the 
cardiologist  was   ready  for  any  intervention.49   Mahmood 
et. al59 demonstrated an algorithm to detect cardiac 
abnormalities from compressed ECG data which can be 
useful in case of transferring large amount of data e.g. from 
an ambulance on the way to the hospital. 

An EU grant-supported telecardiology project was about 
automation of objective health assessment data in sub-
Saharan countries for patients seeking private insurance. The 
ECG was recorded in Africa and evaluated in Europe, the 
results were returned to Africa with recommendations.51  

Teleradiology is a very successful subcategory in 
telemedicine as the market has evolved by itself. Some of the 
prominent examples are:  
1. Teleradiology from Eastern Europe to the United 
Kingdom used to be a very lucrative business prior to 
BREXIT; however, the future of the project after the UK’s 
exit from the EU is uncertain. One example of such a scenario 
used to be low paid but highly educated Eastern European 
doctors assessing DICOM data of UK based medical imaging 
scans.  
2. PET-CT imaging is increasingly evaluated within a 
distributed setting, the evaluation is increasingly supported 
by sophisticated medical decision support systems.  
3. Teleradiology is increasingly used in Australia (as well as 
in  other regions around  the World), with a large number of 
private teleradiology groups operating nationwide and the 
network is growing (Everlight, I-Telerad, Vision XRAY, 
TMC, PRESCRIPT, Telerad, Intellirad, etc). 
 
The Latest Use Case Scenario: COVID-19 
 
The economic impact of the COVID-19 epidemic was 
unexpected and unprecedented.30 As shown in Table 2, 
global media coverage of epidemics has never beenwas never 
so interconnected. This has created an unprecedented 
scenario: travel restrictions and quarantines were introduced 
within days or hours upon receipt of information, and the 
spread of the epidemic was slowed down by governments 
around the World. However, the corresponding upheaval also 
had unprecedented impact on diverse areas of economics and 
services. Eventually the entire western world became 
virtually  closed  and  supply chains  were  disrupted  
everywhere. Such disruption creates an opportunity to 
overcome the comfortable and extremely powerful 
dominance of the current main stakeholders in global 
healthcare, which we believe is one of the main reasons of 
the slow spread of modern technologies and services, 
including telemedicine. In addition to the previous 
advantages of telemedicine, there is yet another one, and this  
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one comes now with a trillion dollar label:60 physical 
isolation among the players in medical services, namely the 
patient and various levels of healthcare providers. 

The best-case scenario in a biological pandemic situation 
is ultimately infection control:  

1. use of single use or fully disinfectable medical 
devices, which can be cleaned by automated means 
with or without very limited human interaction,  

2. operated by protected first level support personnel (not 
by doctors or high-level operators, whose time is 
expensive and they may not be replaceable)  

3. the medical devices and their disinfection procedure 
should be fully automated,  

4. or the patient himself may be involved in supporting 
some of the disinfection procedure,  

5. use the devices in a distributed manner, by means of 
telecommunications, 

6. the data should be evaluated at a central location by 
professional medical personnel in a highly protected 
area, and especially with the means of decision support 
systems, involving the implementation of artificial 
intelligence and machine learning. 

At the time of writing, one home care test has been 
approved in the U.S. and there are no approved home care 
COVID-19 tests in most of the democratic western countries. 
The Chinese developed and made rapid antibody tests are 
forbidden in many jurisdictions, including Australia. Test 
results are mostly communicated by using telemedical means 
and an increasing level of sophistication is being 
implemented in monitoring symptoms. It is widely expected 
that the use of telemedicine will prevail in this field as well, 
especially due to the very large number of tests and patients 
to care for World-Wide. General Practitioner consultancy via 
video link is experiencing a renaissance, as the motivation of 
the doctor to be away from the patients is stronger than being 
close to them. However, audio and video are insufficient 
information for a medical diagnosis. Telemedical monitors 
need to be equipped with novel sensors to be able to measure 
the most common vital signs parameters as well as, perhaps, 
basic  point of care  data. The  key to the delivery of medical 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sensors to the patients is in the hands of mobile phone 
manufacturers.61,62 Mobile phones are key products which 
are manufactured in sufficient quantities to reach a level of 
cost efficiency affordable for home care (in comparison to 
the often high costs of stand-alone digital electronic medical 
devices). Also, mobile phone makers can fulfil the stringent 
certification and quality control measures required to market 
medical-grade devices. Ferenczi predicted in 1999, that 
mobile phones will be used to monitor human healthcare.63 
We believe that mobile phones will evolve in time to be 
lifesaving and life support systems for everyone. We are 
surprised this still hasn’t happened on a large scale, but we 
believe COVID-19 will speed up such evolution.  
The Spanish flu 

One hundred years ago, the Spanish influenza pandemic 
swept the globe, infecting an estimated 500 million people, 
one-third of the world’s population, and killing at least 50 
million people, a death toll was greater than the total number 
of military and civilian deaths from World War I.64,65 The 
cause was an influenza A (H1N1) virus, but at the time, 
influenza viruses had not yet been discovered. Key issues 
included: lack of advanced communications; no contact 
tracing; the uncontrolled spread of the infection by soldiers 
returning to their homes; and several European countries 
reshuffling their population due to the relocation of borders. 
The 1918 pandemic actually caused the average life 
expectancy in the United States to drop by about 12 years for 
both men and women. Improvements in medical care and 
technology since the last pandemic may reduce the impact of 
the next. Developments since the 1918 pandemic include 
vaccines to help prevent flu, antiviral drugs to treat flu illness, 
antibiotics to treat secondary bacterial infections such as 
pneumonia, and a global influenza surveillance system with 
114 World Health Organization member states that 
constantly monitor flu activity.65 
The economic impact of SARS-1 

The cost to the global economy of SARS is estimated to 
have been $54 billion, according to the World Bank, while 
the organisation estimated that an upcoming ‘severe flu 
pandemic’ could cost over $3 trillion, nearly five percent of 

Table 2. Epidemics and telemedicine. 

 Timeframe Level of 
telecommunications Global spread Economic impact Funding of 

healthcare 
Spanish Flu 1918-1920 Plain Old Telephone 

System 
Global, 
uncontrolled, 50 
million deaths 

Added to the effects 
of the 1st World 
War  

Limited, extreme 
lack of workforce 
nurses doctors 

SARS-1 2009-2010 Dawn of smart 
phones, mobile data 
limited 

Stopped relatively 
fast. Vaccine readily 
available 

Limited, mostly 
Asia. 

Relatively well 
controlled  

COVID-19 2019-2020 Unlimited mobile 
data, 4G/5G, as well 
as other sophisticated 
high speed data 
communications 

Global, currently 
uncontrolled, no 
vaccine yet 

Global, predicted to 
be catastrophic, 
killing entire 
industries 

Vast resources 
available 
Technology, 
funding, HR 
available 
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global GDP. 
The economic impact of COVID-19 
Economic estimates of the likely global impact vary 
markedly. Orlik and others at Bloomberg hypothesise $2.7 
trillion in lost output.65 The Asian Development Bank has 
released scenarios from $77 billion to $347 billion, and an 
OECD report suggests halving of the global economic 
growth. The latest report from the United Nations estimates 
the overall burden is even higher, in the range of $8.5 trillion. 
30 The full scale of the economic impact is not yet known, but 
will be significant. According to WHO, the average lost 
lifetime of COVID-19 casualties is 11.5 years.  
 
Summary 
 
A number of earlier cases of telemedicine applications and 
the economic factors and assumptions on possible issues and 
obstacles to the sustainability and upscaling of projects after 
initial funding have been described. The economic impacts 
of global pandemics, namely the Spanish Flu, SARS-1 and 
the current COVID-19 pandemic have been estimated and the 
evolution of available technologies at the time of the 
pandemics described. We have concluded that telemedicine 
has a significant role in combating global diseases. So far, in 
telemedicine, there have been many tools, methods and 
technologies available, but the economic and administrative 
factors were not adequately present. This time the economic 
factors are clear. The administrations in China, Europe, USA, 
and Australia etc. also seem to be very motivated to 
implement whatever it takes to control the situation. If this 
involves the introduction of high-level technologies, the 
Chinese and other administrations will be even more 
motivated. Huawei, for example, is in a very different 
environment from Nokia and Samsung.  

 
Conclusion 
 
We predicate that mobile phone makers hold the key to 
telemedicine. To pass the market entry barriers in terms of 
price, functionality, quantities and customer reach medical 
sensors should be integrated in or linked to the mobile (smart) 
phones, in one way or the other.61,62 We also predicate that 
whichever mobile phone implements this first, will be the 
absolute market leader on the medium-long term. According 
to a 2014 analysis, the market for telemedicine technologies 
is predicted to grow at a compound annual growth rate of 
18.4 percent through the year 2020. This prediction was 
made before the COVID-19 crisis unfolded. We believe the 
growth is now significantly faster. 
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