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Objectives: This paper introduces a telemedicine innovation network and reports its implementation in Tehran University
of Medical Sciences. The required conditions for the development of future projects in the field of telemedicine are also dis-
cussed; such projects should be based on the common needs and opportunities in the areas of healthcare, education, and
technology. Methods: The development of the telemedicine innovation network in Tehran University of Medical Sciences
was carried out in two phases: identifying the beneficiaries of telemedicine, and codification of the innovation network mem-
orandum; and brainstorming of three workgroup members, and completion and clustering ideas. The present study employed
a qualitative survey by using brain storming method. Thus, the ideas of the innovation network members were gathered, and
by using Freeplane software, all of them were clustered and innovation projects were defined. Results: In the services work-
group, 87 and 25 ideas were confirmed in phase 1 and phase 2, respectively. In the education workgroup, 8 new programs in
the areas of telemedicine, tele-education and teleconsultation were codified. In the technology workgroup, 101 and 11 ideas
were registered in phase 1 and phase 2, respectively. Conclusions: Today, innovation is considered a major infrastructural
element of any change or progress. Thus, the successful implementation of a telemedicine project not only needs funding, hu-
man resources, and full equipment. It also requires the use of innovation models to cover several different aspects of change
and progress. The results of the study can provide a basis for the implementation of future telemedicine projects using new
participatory, creative, and innovative models.
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Innovations in information technology and the rapid ad-
vances of multimedia have made it possible to provide
telemedicine services (teleradiology, teleconsultation) to
patients suffering from chronic diseases [1]. The purpose of
innovation in this area is to allow patients to receive care in
their homes freely. The application of new technologies can
enable the monitor of patients from long distance and can
help develop relationships among various organizations [2].
The diverse applications of telemedicine are implemented
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using techniques. Furthermore, new information and com-
munication technologies and video imaging used in medi-
cine are provided by industrial promoters.

Advocates of these new tools are well aware that the qual-
ity of patient care in areas such as emergency medicine and
surgery, monitoring of high risk pregnancies, hypertension
treatment, and so on is unsatisfactory. The low quality of
patient care due to delays in diagnostic and therapeutic in-
terventions and unnecessary tests and transfers can all be
mitigated to some extent by the use of telemedicine [1,3].
Innovations in healthcare technology make medical services
more readily available, improve the quality of patient care,
cut costs, and improve medical safety [4]. New technologies
are creating novel ways to transfer health care information,
which is a critical advantage for the realization of effective
telemedicine [5]. Further improvements in the distribution
of healthcare can also have an outstanding economic effect
on the calculated costs (of more than 1.5 trillion dollars in
United States in 2012). Although telemedicine technologies
currently make up a small part of healthcare technology, any
innovation in this field will bring about significant improve-
ments in efficiency and quality of life [4].

Telemedicine can be defined in the three following areas
[6]: direct patient treatment, teleconsultation, and tele-
education. In direct patient treatment, patient and physi-
cian are geographically distant from each other. Using some
communication tools and systems, the physician diagnoses
the disease and treats the patient. In teleconsultation, profes-
sional knowledge and information is transferred between
physicians and other nonprofessional healthcare person-
nel, and in tele-education, updated information is provided
to physicians and/or other personnel who work in various
healthcare divisions. These people are separated by geo-
graphical distance. Restructuring the healthcare distribution
system includes the concept of ‘care continuity’. A full shift
from hospital-oriented healthcare to patient-oriented care
requires technological innovations. These technologies help
healthcare providers distribute effective services among pa-
tients and healthcare customers. This is the result of impor-
tant social changes, advancement of science and technology,
and improvements in medical knowledge. The studied docu-
ments show that despite the clearly rapid growth and promo-
tion of telemedicine in healthcare systems, few patients have
been treated under related projects. Also, in some countries
that lack infrastructure for the advanced implementation
of telemedicine, its application is limited to relationships
among hospitals and other healthcare centers [7,8]. In almost
every telemedicine project, less than 25% of the system’s
capacity has been used for teleconsultation. The majority of
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online activities and system resources have been dedicated to
medical management and education [7]. Advances in infor-
mation and communication technology (ICT) as well as tele
medicine applications have positively influenced the delivery
of healthcare in India [9].

Al-Qirim [7] in a comprehensive study presented that tele-
medicine network activities make up not more than 30% of
the overall healthcare activities in the United States.

1. Technologies
Telehealth focuses on patient information transfer beyond
networks and the diagnosis, treatment, monitoring, and
training of patients via specific technological systems, which
provide access to patient information and specialist consul-
tation. In technical terms, telehealth consists of various tools
and software solutions that enable healthcare providers to
diagnose, consult, monitor, and train patients and customers
who are physically inaccessible. In this regard, the efficiency
of these tools and software programs as well as the compat-
ibility of technology with healthcare applications and clinical
methods are of great importance. Accordingly, there must
be some kind of integration between the provided services
and the protocols which are value-adding for both providers
and patients. The innovation chain can be defined as follows:
defining needs, creating demands, making tools, integrating
tools with clinical protocols, and planning. Other motives
which push forward technological innovation towards the
development of third generation telehealth technologies and
applications are summarized as follows:
o Technology-oriented motives: telecommunication cost re-
duction and telehealth equipment cost reduction
o Market-oriented motive: more emphasis on cutting costs
and improving healthcare quality, increasing demand for
internal safety and public health technologies, and rapidly
increasing demand for home healthcare and treatment
o Universities: most of the important and innovative re-
searches in telemedicine are conducted in public and
private universities. These researches are specifically done
through telemedicine centers affiliated with medical and
nursing schools. University studies focus on innovation
and technology, while sociological studies emphasize the
distribution of healthcare in underserved populations [3].
According to various researches, the main factors creating
a demand for telemedicine are the inadequate distribution
of medical sources in rural areas, inappropriate quality of
medical consultation and patient referral in rural areas, and
lack of proper collaboration between healthcare providers in
rural areas and hospitals and medical centers [10].
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2. Innovation Network

The leaders of future markets will develop their organiza-
tions by creating a network of providers, which can add to
their innovative capabilities. The acceptance of any partici-
patory and official process requires the development of a
sustainable innovation network. The characteristics of an
innovation network are defined in five areas including con-
nection, communications, focus, innovative activities, and
value [11]. Networks play a critical role in the innovative
capacity of organizations. Also, networks are defined as the
relationships between companies, universities, and other or-
ganizations [12]. Innovation networks create a way for orga-
nizations to discuss various aspects of new technologies [13].
In today’s competitive world, organizations and business
processes must be designed creatively to gain a competitive
advantage in the market. Innovation networks enable orga-
nizations to meet the global demand for innovation. These
networks have provided great opportunities to use new ideas
and diverse viewpoints in innovation processes. Innovation
networks are intended to create new rules to enable success
in international, national, and regional markets. Organiza-
tions that participate in innovation networks play their part
according to their own creative capabilities. They can be in-
novators, modifiers, financial sponsors, or mediators [14].
There are several innovation networks around the world. A
good example is an ICT network in Portugal. The network
aims to develop and strengthen participation and collabora-
tion between partners and their industrial affiliates. The net-
work includes the following [15]: the Innovation Network on
Security and Critical Infrastructure Protection, Innovation
Network on Future Internet Services and Technologies, In-
novation Network on Services and Technologies for Interac-
tive Media, and Innovation Network on Software Engineer-
ing (NET-SEI). An innovation network is a rich combination
of diverse research, healthcare, medical, educational, and
technical capacities, which are used to develop new effective
ideas. Technical innovation has created great opportunities
in telemedicine; however, technology should be used as a
part of the enabling infrastructure. Telemedicine has been
considered as an innovation in the area of medicine and
healthcare which requires the close collaboration and par-
ticipation of specialists in various fields of expertise. Some
essential infrastructural elements are required for the forma-
tion of such a participatory model. In the studied model, the
interests of all the beneficiary parties and their intellectual
property rights are fully observed. Additionally, all the con-
ditions are provided for the patients, medical groups, and
technical groups (virtual communication providers) to play
their part in the model and benefit from it. An innovation
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network in telemedicine requires the development of an in-
novation process from the ideation phase to the publication
phase.

Accordingly, an innovation network in telemedicine has
been designed at Tehran University of Medical Sciences. The
project’s objectives are summarized as follows:

1) Codifying and implementing rapid development proj-
ects to design and create the first generation of a product or
process,

2) Improving efficiency and flexibility of the innovation
chain and saving time,

3) Identifying the distinctions between network members,
focusing strategically on common innovation needs and op-
portunities and integrating and connecting scientific and
operational sections to improve efficiency,

4) Developing new projects in the field of connection tech-
nology and merging and integrating the projects into medi-
cal industries,

5) Providing innovative solutions based on the latest up-
dated technologies and newest scientific advancements and
planning to communicate with various national projects to
attract and direct current investments in telemedicine,

6) Planning to establish communication between the mem-
bers, providers, and end consumers,

7) Managing and reducing risks in future telemedicine so-
lutions.

The network includes all the aforementioned requirements.
Table 1 shows all the areas of collaboration within the net-
work. The main objective of this article is to publish and
share the experiences and useful results of the project within
three separate workgroups namely services, education, and
technology.

Il. Methods

The present study employed a qualitative survey using brain
storming method. Brainstorming is a method of idea gen-
eration that can facilitate telemedicine projects by creating
novel and practical ideas [16,17].

The process of developing the telemedicine innovation net-
work in Tehran University of Medical Sciences is presented
in this article. In addition, activities aimed to facilitate
implementation of telemedicine projects are discussed. Prior
to the formation of the telemedicine innovation network in
Tehran University of Medical Sciences in March-April 2012,
phase 1 of the project began. In this phase, all the active ben-
eficiaries who had been working in the field of telemedicine
in the University were identified. After analyzing the results
of the last two conferences on e-hospitals and telemedicine,
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Table 1. Workgroups of telemedicine innovation network
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Workgroup Scope

Goal

Services Consulting services
Radiology services
Internal services
Phamraceutical services

Education

Launching telemedicine, teleradiology, telenursing,

Enabling tele care and healthcare administration

Blended learning for any time and any where

telepathology and telepharmacy programs in univer-

sities or other educational centers
Virtual medical record
Virtual laboratories
Technology  Integrated architecture of software
Electronic prescription
Virtual pharmacy
Intelligent care

Intelligence dashboards

Total health technology transfer integration

Team Ideati Idea Idea Identifying Prioritizing Determining
’ eation S ) ) innovative
formation combination clustering titles projects roles

Formulating
innovation
proposals

Investment and
implementation

Project
presentation

Entrepreneurship

Publicizing
ideas

Figure 1. Roadmap of telemedicine network teams.

a draft consisting of all the innovations that were operable
according to the country’s current capacities and capabilities
was prepared, and a telemedicine innovation network mem-
orandum of understanding was codified. All the beneficiary
parties signed the memorandum of understanding and made
a commitment to implement all the specified provisions.
Three workgroups were then formed with the collaboration
of network members (phase 2). The services, education, and
technology workgroups recruited their required members
and held separate brainstorming meetings. Several ideas
were presented during the brainstorming meetings held in
each workgroup. The ideas which were similar in content
and implementation were combined and clustered using
Freeplane software. After the completion of the ideation
and clustering phases, similar ideas were combined and pre-
sented in a new form. In the next phase, innovation projects
were defined. Proposals were formulated and prioritized,
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and demand areas were determined. After that, investments
were made, and projects were implemented. The process is
shown in Figure 1.

I1l. Results

In the services workgroup, 87 and 25 ideas were confirmed
in phase 1 and phase 2, respectively. In the education work-
group, 8 new programs in the areas of telemedicine, tele-
education, and teleconsultation were codified. In the tech-
nology workgroup, 101 and 11 ideas were registered in the
end of process (Table 2). The ideas are those ones that would
lead to the creation of necessary infrastructure for making
telemedicine projects in Iran. Some of projects which were
carried out based on these ideas are presented in Table 3.
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Table 2. Number of final ideas

Innovation Network for Telemedicine

Table 3. Examples of telemedicine projects

Workgroup No. of final ideas Workgroup Examples
Services 25 Services Creation of the reminder site for patients re-
Education 8 ferral
Technology 11 Teleconsultation in teleradiology services
Education Creation of telemedical lab disciplinary
) ) Creation of telenursing disciplinary
IV. Discussion Technology  Creation of pharmacy information system

Thematic networks form the intellectual bases of innova-
tion management. The main function of these networks is to
encourage experts, university professors, industrialists, and
businessmen to explore and discover scientific and techno-
logical gaps in medicine and other related fields.

The networks play a significant role in policy making and
strategic planning with due regard to the diverse fields of sci-
ence and technology. A thematic network can bring together
those organizations that have common areas of interest. This
is very helpful in discovering demands and required tech-
nologies in medicine and other related fields.

The studies show that telemedicine has been developed in
four areas, namely, teleradiology, telepathology, telepsychol-
ogy, and teledermatology; however, teleradiology has shown
the greatest development so far [8]. The services workgroup
was designed to provide teleconsultation, telepharmaceuti-
cal, and radiology services in the university’s hospitals. As
telemedicine provides learning opportunities for healthcare
staff through e-learning and by providing high-quality ser-
vice where qualified experts are needed [8], an education
workgroup was established to train and educate telemedicine
personnel in healthcare and medical organizations, to famil-
iarize officials and personnel with the organization’s plans
and objectives, and to hold training lessons in telemedicine
at medical universities in Iran as required. Society has an
important role in the awareness of telemedicine usage. In
addition, telediagnosis can be implemented through specific
referral [9]. Some of the main functions of the technology
workgroup include the following: utilizing a combination
of technologies to provide a wide range of teleservices,
designing a unified architecture for telemedicine software
programs, utilizing a combination of current equipment and
providing the required equipment to improve telemedicine
services, establishing electronic prescription and telephar-
maceutical system, launching a special virtual system for
selling medication to those suffering from chronic diseases,
designing and operating an intelligent care program, form-
ing intelligence dashboards as needed, and designing medi-
cal software programs and applications for the iPad.

Vol.21 @ No.4 e October 2015

Cultivation telemedicine services

In conclusion, the reported innovation network develop-
ment model in telemedicine not only synergizes and forms
innovation teams in specified areas, but could also pave the
way for the implementation of future innovation projects.
The model can also be a good example for the development
of innovation networks in different areas of medicine and
other related fields. By activating the network’s process of
idea finding, idea making, ideation, and idea clustering, the
results were found, and the members who did not primar-
ily have a clear view of the network’s performance reached a
common understanding of telemedicine through mapping
ideas. Afterwards, workgroups were formed based on the
combinations of ideas. After the results obtained from the
combination of ideas were presented to the investor units, it
was possible to form project teams and implement innova-
tion programs.

In every project, a grant application must first be made.
Then, the innovation project can be developed based on the
required funding and the applicants’ priorities. Medical im-
aging informatics and teleradiology are among the projects
which are certainly going to enter the development stage. We
will discuss the final phases of the process in future articles.

Conflict of Interest

No potential conflict of interest relevant to this article was
reported.

Acknowledgments

The authors are thankful to the researchers of Tehran Uni-
versity of Medical Sciences for their contribution to this re-
search.

References

1. Pelletier-Fleury N, Lanoe JL, Philippe C, Gagnadoux

www.e-hirorg 269



Maryam Goodarzi et al

270

E, Rakotonanahary D, Fleury B. Economic studies
and 'technical’ evaluation of telemedicine: the case
of telemonitored polysomnography. Health Policy
1999;49(3):179-94.

Clark M, Goodwin N. Sustaining innovation in tele-
health and telecare. London: WSD Action Network,
King's Fund; 2010.

Weinstein RS, Lopez AM, Joseph BA, Erps KA, Hol-
comb M, Barker GP, et al. Telemedicine, telehealth, and
mobile health applications that work: opportunities and
barriers. Am ] Med 2014;127(3):183-7.

Brantley D, Spivack R, Laney-Cummings K. Innova-
tion, demand, and investment in telehealth. Washington
(DC): Oftice of Technology Policy, US Department of
Commerce; 2004.

. Monteagudo JL, Salvador CH. PITES: Telemedicine and

e-health innovation platform [Internet]. Madrid, Spain:
Instituto De Salud Carlos III, Ministerio De Economia
Y Competitividad; 2014 [cited at 2015 Sep 15]. Available
from: http://gesdoc.isciii.es/gesdoccontroller?action=do
wnload&id=16/05/2014-7cfacb51ee.

Takahashi T. The present and future of telemedicine in
Japan. Int ] Med Inform 2001;61(2-3):131-7.

Al-Qirim N. Championing telemedicine adoption and
utilization in healthcare organizations in New Zealand.
Int ] Med Inform 2007;76(1):42-54.

. World Health Organization. Telemedicine: opportuni-

ties and developments in member states: report on the
second global survey on eHealth. Geneva, Switzerland:
World Health Organization; 2010.

Bollineni R. Apollo Telemedicine Networking Founda-
tion (ATNF) [Internet]. Hyderabad, India: ACCESS
Health International; 2011 [cited at 2015 Sep 15]. Avail-
able from: http://healthmarketinnovations.org/sites/

www.e-hir.org

10.

11.

12.

14.

15.

16.

17.

HIR

default/files/ Apollo%20Case%20Study.pdf.

Chen HS, Guo FR, Chen CY, Chen JH, Kuo TS. Review
of telemedicine projects in Taiwan. Int ] Med Inform
2001;61(2-3):117-29.

Stopper JM. The innovation network [Internet]. [place
unknown: publisher unknown]; 2004 [cited at 2015 Sep
15]. Available from: https://roadmappingtechnology.
com/wp-content/uploads/2015/06/The-Innovation-
Network.pdf

Calia RC, Guerrini FM, Moura GL. Innovation net-
works: from technological development to business
model reconfiguration. Technovation 2007;27(8):426-
32.

. Ahrweiler P, Pyka A, Gilbert N. Simulating knowledge

dynamics in innovation networks (SKIN) [Internet].
Augsburg, Germany: Institut fir Volkswirtschaftslehre
der Universitdt Augsburg; 2004 [cited at 2015 Sep 15].
Available from: http://www.wiwi.uni-augsburg.de/vwl/
institut/paper/267.pdf.

Radjou N. Innovation networks [Internet]. Cambridge
(MA): Forester Research Inc.; 2004 [cited at 2015 Sep
15]. Available from: http://sitemaker.umich.edu/mo563/
files/innovationnetworks.pdf.

ICTI Carnegie Mellon Portugal. New Innovation Net-
works in Key Focused Areas of ICT [Internet]. Porto:
ICTT Carnegie Mellon Portugal; 2010 [cited at 2015 Sep
15]. Available from: http://www.cmuportugal.org/tier-
content.aspx?id=2400.

Krynicki FR. Methods and models for the quantita-
tive analysis of crowd brainstorming [thesis]. Waterloo,
Canada: University of Waterloo; 2014.

Guest G, Namey EE, Mitchell ML. Collecting qualita-
tive data: a field manual for applied research. Thousand
Oaks (CA): Sage Publication Inc.; 2013. p. 1-40.

http://dx.doi.org/10.4258/hir.2015.21.4.265





