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THE RESPONSIBILITY OF TELEMEDICINE FOCUSED ORGANIZATIONS
IN REGARDS TO CREATING COMPLIANT
END USERS PRODUCTS AND SERVICES

Adrian Dumitru Tantiu'", Cristian Vizitiu* and Vlad Vileanu’
2 The Bucharest University of Economic Studies, Romania
Y Institute of Space Science, Bucharest, Romania

Abstract

The main purpose of the present study is to provide a highly comprehensive methodological
solution for carrying out products/services which fully comply with customers (i.e. end
users) functional and performance requirements in Telemedicine field, and furthermore to
satisfy multitude end users simultaneously. By bringing into the light Systems Engineering
(SE) as a multidisciplinary theory used preponderantly in the aero-space segment for
realization of complex projects, the paper illustrates the way it can be fulfilled the
Functional and Performance Requirements of the end users from Romanian (non)
emergency medicine services in order to develop an innovative telemedicine product. The
case study is based on two sets of qualitative researches as interviews in order to validate
the telemedicine triggering idea among users, and to classify them, and secondly, as ample
observations in order to gain insights on the users' scenarios and further to elaborate user
requirements. Both sets of researches undertaken from users' specific environments were
backed up with secondary information gained through document analysis. Relevant for this
telemedicine research, it is the fact that the results of this survey have been already
successfully used as a baseline to prototype the telemedicine product for Romanian market,
in a European Space Agency (ESA) Project.

Keywords: end users/customers, telemedicine, Systems Engineering (SE), Portable
Telemedicine Workstation (PTW), organizations' responsibility.

JEL Classification: M11, M15, O31, 032

Introduction

The nowadays businesses are defined not by means of organizations' name and statute, but
through the extent the organizations' products and services satisfy the customers. In this
respect, organizations' responsibility is very important to be taken in consideration in order
to obtain a positive customer satisfaction, and implicitly, as consequence of applying
customer centered strategies (Drucker, 2007). The strategies built around the customers are
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seen as of paramount importance in dealing with the increased competition, namely by
focusing firstly on the users' needs, values and expectations in creating products and
services according to specific user requirements, and gaining competitive advantage as
result (McCann, 2011).

One of the most current thriving industries to which it needs to be paid considerable
attention with regard to organizations' responsibility to consumers/end users and
additionally to governments' specific regulatory (e.g. products safe and appropriate use and
disposal as shown in World Health Organization - WHO, 2003), consists in medical devices
and telemedicine industries. Thus, it is contended that Health Industry based on information
technology brought significant contributions in the nowadays knowledge economy (Dinu
and Curea, 2007; Zaharia et al., 2011). As it is evidenced by Vizitiu et al., 2013, via
advanced telecommunication technologies, telemedicine has great impact on diagnostics
and therapeutics by enhancing medical capabilities "across geographic, time, social and
cultural barriers" (AMedP-37, 2012 p.1-1), as long as the medical devices and other
technologies enclosed shall not jeopardize the safety of patients or end users (i.e. medical
professionals), or worsening the clinical condition of the patients (WHO, 2003). Taking
into account that the Telemedicine products and services are actually developed for
increasing healthcare for society and implicitly bringing major economic benefits, the
organizations within this industry have to deal with great challenges regarding engineering
high tech telemedicine products and services for fulfilling the stringent needs of the medical
end-users from emergency or non-emergency medicine branches. Thus, the real problems
of Telemedicine organizations emerge in designing the proper products and services to
comply with the medical end users' requirements in order to satisfy their expectations,
whereby to undertake properly the medical activities for the patients/casualties.

This study proposes a specific solution based on the multidisciplinary Systems Engineering
(SE) methodology used preponderantly in the last decades in aero-spatial segment for
complex systems realization, as a solution to fully satisfy the end user both Functional
Requirements with respect to "what is needed" for a product/service to accomplish certain
activities, and Performance Requirements regarding "in what extent" are performed those
activities by the future product/service. The paper provides as well an important research in
the Telemedicine field with respect to successfully creation a Portable Telemedicine
Workstation (PTW) which satisfies a wide range of Romanian medical end users'
expectations with regard to the product functional and performance requirements.

The research consists in the application of the SE methodology with certain novel
improvements for tackling multitude types of end users simultaneously, and based on two
sets of qualitative surveys among Romanian emergency and non-emergency medicine
branches, it is illustrated the whole information treatment process elaborated, as follows:
end users identification and classification; the approach used to determine the end users
responsibilities, roles, current procedures and technological means in use; the elaboration of
end users requirements along with the PTW proof-of-concept realization. Relevant for this
PTW Telemedicine research originality, it is the fact that the results of this survey have
been already used as a baseline for PTW prototyping within a European Space Agency
(ESA) Project oriented exclusively towards the Romanian medicine market.
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1. Telemedicine and the need of developers to initiate an end user centered approach

Generally, organizations have developed complex internal regulations in terms of audits
and self evaluations in order to assure that their products stand at the top with regard to
customers' preferences, mainly through quality safety standards imposed even from
designing phase of the products and in this way to improve the quality of products and their
trademarks (Pamfilie, 2010). Also, for increasing customers' satisfaction and confidence in
certain products and services, organizations undertake both corporate social responsibility
by implementing ISO 26000 (Smeureanu, et al., 2011), and efficient marketing by taking
into account in a certain extent the customers' needs and promotional strategies (Plaias et
al., 2011), and by targeting a combination of marketing communication through virtual
social media and relational marketing in order to establish long-term profitable
relationships with users (Popescu et al., 2013). More than that, some of the organizations
focus on creating originality with respect to their products' design for impressing the
customers (Pamfilie et al., 2013), while others appeal to European Eco-Label to improve
their market image and implicitly, to enhance the credibility extent before the users (Dinu et
al., 2012). Even if most of the nowadays companies tackled all kind of internal regulations
to be end user/customer centered, this is just their perception, in reality continuing to carry
out products and services and afterwards to search their customers (Slywotzky, Wise, &
Weber, 2003; McCann, 2011).

Drucker (2007) asserted that the best approach to be fully oriented to customers is to get
honest answers from them by means of specific methodologies and tools and not just
reading their minds.

In this context, it has to be distinguished the Telemedicine field in which organizations'
capabilities regarding products and services implementation shall deal not only with
technological issues, but also with the medical users technology acceptance due to their
unfamiliarity with high technology or conservative attitudes, and actually, that is why the
physicians shall have "the most significant role in the implementation process" (Payton,
2000, p.315). As it is mentioned by the American Telemedicine Association (ATA), the
solution for gaining acceptance consists in involving deeply in all the Telemedicine
products/services development phases, the medical end users as local champions and
obtaining certain support from medicine unit administrative institution in order to ensure
the Telemedicine Systems acceptance and implicitly their total satisfaction (ATA, 2006).

Telemedicine, considered one of the greatest techniques in medical practice in our decade,
encompasses numerous uses in diverse medical specialties in the frame of both emergency
and non-emergency medicine, and through which it can be undertaken audio, video tele-
interactions and medical data transmissions between patients and physicians or between
medical professionals in order to strongly enhance the current healthcare quality level
(Yeboah et al., 2003), but also to improve health care access and in the same time reducing
costs (Whitacre, 2011; Paul et al., 1999).

As it is illustrated in "Report on the second global survey on eHealth" (WHO, 2010),
according to the individuals involved in, Telemedicine can be classified into professional-
to-health professional or health professional-to-patient, or from point of view of interaction
timing, Telemedicine encompasses store-and-forward or real time systems. The types of the
latter classification as real-time regard synchronous Telemedicine with little or insignificant
latency (e.g. video-conferencing, telephone conversation etc.), whereas store-and-forward is
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about collecting and storing offline medical data, and with a latency of even more than 24
hours, the data is forwarded to destination (e.g. e-mails, voice-mails etc.) (Barratt and Pool,
2008). These overall classification types emphasis the fact that besides different standards
and regulations which Telemedicine products and services shall comply, the requirements
of medical professionals (i.e. end users) and their affiliated medical units and institutions
are to be taken seriously and actively in consideration by the Telemedicine Industry.

Thus, Telemedicine represents a tool developed by companies for health providers (i.e. the
end-users' entities who are directly using the telemedicine systems/services) in the frame of
their medical intervention activities to enlarge the traditional practice of medicine by means
of wide variety of services as expressed by the American Telemedicine Association:
Specialist referral service in terms of specialists assistance to general practitioners; Direct
patient care between physicians and patients located in remote clinics, homes; Remote
patient monitoring (i.e. "home telehealth") including telemetry devices to measure specific
medical parameters and data transmission to physicians; Medical education and mentoring
regarding medical seminars or second opinions between medical professionals; Consumer
medical and health information with respect to informing properly the consumers and
enabling peer-to-peer support in online conversations (ATA, 2006).

It has to be also mentioned that besides the fact that the major problem of Telemedicine
organizations is to cope with gathering and understanding the end users' needs and
requirements, they have also to take into consideration certain standards concerning
medical devices safety and as well governmental regulations, aspects which at their turn
shall be reflected in the end users' functional and performance requirements. The safety
aspect regards the technical performance and effectiveness of the medical devices in their
whole life span from conception to disposal as intended by manufacturers with respect to
medical purposes, while the national regulations are based on regulatory controls towards
the products safety, performance, quality and labeling requirements (WHO, 2003).

As consequence, the technical products residing to Telemedicine field shall stringently
comply with the medicine end users' requirements, and in the same time with a very high
extent of reliability, performance and functions, important aspects to be taken into account
within organizations' responsibility in the telemedicine industry for fulfilling the needs of
the targeted customers/end users. Furthermore, the Telemedicine products development
phase shall involve, as expressed in "Medical device regulations: global overview and
guiding principles” (WHO, 2003), specific processes as verification, validation and clinical
trials.

2. Systems Engineering methodology as comprehensive solution for fulfilling
end wusers' satisfaction regarding functional and performance requirements
of products/services.

As it has emerged in literature, the real problem in Telemedicine field consists in utilizing a
proper methodology for gathering and understanding end users' requirements, in order to
convert these in products and services and fulfill the users'/medical units' expectations.

One of the main contributions of this paper, besides the depicted subsequent Telemedicine
Case Study, consists in providing a methodological solution based on Systems Engineering
(SE) theory as a comprehensive solution for organizations to end users'/customers'
satisfaction issue.
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SE is defined as an interdisciplinary and holistically approach for carrying out successful
systems focusing concurrently on '"understanding stakeholder needs; exploring
opportunities;, documenting requirements; and synthesizing, verifying, validating, and
evolving solutions while considering the complete problem, from system concept
exploration through system disposal" (Pyster et al., 2012, p. 1). In other words, SE is based
on a sequence of activities and decisions towards identifying technological and market
opportunities, and converting customers' operational needs into system specifications and
configurations. In this context, a "system" has a broad meaning that could transcend the
concept of simple technological equipment, and referring to complex composites of people,
products, knowledge, and processes in order to obtain a solution to specific customers'
needs (Department of Defense, 2001).

According to The International Council on Systems Engineering (INCOSE), SE has been
developed 6 decades ago within aero-space and military sectors, and nowadays it is applied
also in other areas where there is the real need to fulfill end users' strict requirements
regarding functions and performance, and overall to provide the methodological capability
to efficiently balance within three main project factors: users' needs, technological advance
and resources (INCOSE, 2000).

Taking into consideration that a requirement is seen as an unambiguous statement
identifying the future system characteristics for further validation with stakeholders
(INCOSE, 20006), in this paper there are tackled only two types of requirements with direct
influence on users' satisfaction, implicitly to be stressed in the organizations' responsibility
to their customers/end users, namely requirements from the point of view of functions and
performance. According to The National Aeronautics and Space Administration (NASA),
Functional Requirements "define what functions need to be done to accomplish the
objectives", while Performance Requirements "define how well the system needs to perform
the functions" (NASA, 2007, p.42). Hence, Functional Requirements express the future
system capabilities in the users' specific environment taking in consideration aspects as
standards, system boundaries, system security, constraints etc. (INCOSE, 2006), whereas
Performance Requirements define quantitatively the extent of performing the required
functions, by answering to some of the questions as follows: how well, what accuracy, what
quality/quantity, under what stress, what capacity etc. (NASA, 2007)

The main SE function is "fo guide the engineering of complex systems" (Kossiakoff et al.,
2011, p.3), and includes besides a wide variety of engineering disciplines needed according
to specific systems developments, also a management part with regard to guiding and
leading the engineering effort itself. SE methodology demands both outside and inside
perspective orientations upon the products in terms of taking into account the specific
customers' operational needs and capabilities, environment constraints etc., but also the
engineering design issues with regard to subsystems compatibility and interactions, along
with qualitative judgments. Thus, SE encompasses in the same extent both engineering
disciplines and as well, complex project planning and control management aspects, but also
fields as quality management, human resource management, financial management, and
others.

According to a research performed by Systems Engineering Effectiveness Committee, it
was highlighted the importance of SE best practices from the quantitative point of view in
terms of SE capabilities on Project Performance, as it is illustrated in the Figure no. 1. The
numerically ordering of SE capabilities and Project Performance scores were labeled with
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terms as “Lower", “Moderate” and “Higher” corresponding to the third interval of the
responses. The Project performance was evaluated in terms of projects cost, schedule and
scope performance, whereas SE capabilities with regard to Project Planning, Risk
Management, Requirements Development and Management, Trade Studies, Product
Architecture, Technical Solution, Product Integration, Verification, Validation,
Configuration Management, Integrated Product Team-Related Capability whose
relationships to Project Performance were positively assessed, and regard to Project
Monitoring and Control whose relationship to Project Performance was negatively
determined (Elm et al., 2008).

Project Performance vs. Systems Engineering Capability

100%

15% 12%
80% H H

60% | 46% || 5995 |

O Higher Project
Performance

40% -

20% - O Moderate Project

Peformance

0% -
° B Lower Project

Performance

Projects with Projects with Projects with
Lower SE Moderate SE Higher SE
Capability Capability Capability

Figure no. 1: Project Performance versus Systems Engineering Capability.
Source: Elm et al., 2008, p. xxiv.

As arise from the previous research, and also as National Aeronautics and Space
Administration (NASA) asserted (NASA, 1995; 2007), SE main objective consists in
realization of products responsive to customers' interests by targeting the highest Project
Performance and cost-effective solutions.

Taking into account that a project life cycle in SE field encompasses the distinct phases of a
project along with corresponding control gates, in order to reflect the evolution of a
product/service from conception to disposal (Pyster et al., 2012; NASA, 1995), one of the
most popular life cycle process models which is entitled "Vee Model" and tackles
exploratory research, concept, and development phases of SE, and emphasize vital aspects
as continuous risk and opportunity evaluation, verification planning, and as well continuous
validation with the end users (INCOSE, 2006).

It has been distinguished as critical activities within SE process, the identification of users
and gaining insights on their needs and requirements in order to define the proper
products/services specifications and to support the further main SE activities (Vizitiu et al.,
2013). Furthermore, requirements defined as statements that identify product/service
capabilities or characteristics which bring value or have utility for users or customers,
influence directly and positively the product/service success with respect to customers'
satisfaction, but also the project cost and schedule (Young, R.R., 2004).

The significant importance of the requirements process is proved also by the following two
statistics from the literature: 66% of IT based systems fail in fulfilling the end users' needs
or by inducing project cost and schedule overruns due to deficit requirements, changing
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requirements, and lack of users involvement; another research shows that 40 to 60% of
systems developments defects stem from scarce requirements determination, which at their
turn account around 40% of the total project budget (McAlliste, 2006).

According to the idea that on-time, on-budget and successfully projects are based on a solid
detailed requirement process, The Standish Group Report based on 8380 applications
asserted as it is shown in the Figure no. 2, that around 31% of projects are failures, around
53% with incomplete requirements implementations and as well cost and schedule
overruns, and just 16% of the projects with all initial requirements implemented (The
Standish Group, 1995).

16%

31% @ Succeeded Projects
@ Challenged Projects

O Failed Projects

53%

Figure no. 2: Results of the survey based on elaboration requirement process.
Source: Adapted from (The Standish Group, 1995)

Hence, one of the most delicate aspect of a project in influencing the customers' satisfaction
and implicitly, the cost and schedule of a project consists in End-Users Requirements
Definition Process whose activities lay in identifying the interested stakeholders and their
needs, elicit requirements by creating scenarios and concept documents, indentifying
constraints of environment, defining the product definition and establishing effectiveness
measures objectives in order to measure as well the end users' satisfaction (INCOSE, 2006).
Thus, determining correctly the user requirements is crucial in organizations' responsibility
with regard to customer increased satisfaction, and succeeding in this way both to maintain
the existing customers, but also to gain successfully new others.

3. Research methodology.

The herein case study residing to Telemedicine field illustrates a successfully way based on
the application of SE methodology in practice, in order identify and classify the end users,
to elicit and analyze specific end user needs, as well integrate and validate the functional
and performance requirements to the users accordingly, with the purpose to gain maximum
end user satisfaction on functional and performance niche. This case study provides a better
understanding in applying the SE methodology upon the complex Telemedicine field,
whose actual origin is the aero-space segment.

Within the case study there are used two sets of qualitative research methodologies used
separately, with different purposes as it is explained in the followings.

Thus, the 1st set of information has been collected by means of 21 semi-structured
interviews undertaken through direct and open conversations with medicine actors whose
medical activities were assumed at the beginning of the survey to be influenced in certain
extent by Telemedicine. It was utilized the qualitative method of interviews in order to
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gather as much as possible significant and objective information for validating firstly the
medical users' need for mobile telemedicine in remote areas and in the same time deepening
more in the users' telemedicine related problems and needs, and secondly, to identify the
type of activities and roles of the interviewed medicine users within the medicine
intervention situations for a subsequently classification of the end users. The questionnaires
have been analyzed and the results were backed up with secondary information gained
through document analysis research regarding internal and strategic documents. Important
and relevant to the information credibility, it is the fact that the types of interviewed
medical actors were experienced medical professional individuals, medical team members
and/or their managers from different medicine services.

The 2nd set of information has been collected after the end users were classified based on
the 1st set of information, by means of qualitative participant observation during circa three
weeks in the users' specific environments with the purpose to gain in depth insights upon
their specific scenarios. These scenarios, also called "use cases", have been very useful in
determining users' technological means in use and in the same time usability targets. During
the naturalistic observation, the procedures used by experienced medicine professional
individuals in different events and environments were captured in the qualitative
observation grills, developed as use case flowcharts. In order to gain proper and objective
information, the results stemmed from participant observations were backed up with
secondary information gained through document analysis research regarding internal
medicine operational unit documents with respect to detailing users' responsibilities and
roles. Hence, it has been developed 9 use case flowcharts with regard to established
scenario medicine interventions. The results of the 2nd set of qualitative research strongly
contributed to identify users' technological limitations in use, fact of extreme importance to
express the users' functional and performance requirements.

In both sets of qualitative research surveys, the possible limitations could arise from the
medical users' limited time available for the interviews, and also available to host the
researchers as observers taking into consideration the complexity of intervention medicine
procedures. Regarding a limitation of document analysis, it can be emphasized the
restricted access of researchers to internal documents. The names of the professional
individuals and their residing medicine services entities as participants to this survey are
confidential, and in consequence will not be disclosed within this paper. Although, it has to
be emphasized that all the end user participants and their corresponding medicine services
are exclusively from Romania.

In the following Telemedicine case study, it will be illustrated the whole information value
chain based on SE methodology and capitalized the two sets of qualitative research
information for achieving satisfaction upon end users' functional and performance
requirements.

4. Specific Systems Engineering methodology applied within Telemedicine Field. Case
Study

4.1 Case Study Overview. Mobile Telemedicine

The present case study provides a comprehensive image upon the realization of a state-of-
the-art mobile telemedicine concept called Portable Telemedicine Workstation (PTW)
whose purpose was to satisfy the functional and performance requirements according to a
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wide range of end users' needs with regard to medical pre-hospital assistance for medicine
emergencies, but also to support health screening activities in Romania, both type of
activities undertaken in remote areas. Relevant to the survey accreditation is that the study
deployment and results were capitalized and further supported by a European Space
Agency (ESA) Project into developing a Telemedicine service for Romanian tackled end
users, as shown in (ESA Contract, 2010).

The triggering factors of the PTW feasibility study consisted in the opportunity to capitalize
satellite communication and navigation advanced technologies in Telemedicine field based
on the premise that Romania encompasses numerous remote areas with un(under)developed
terrestrial communication infrastructures (i.e. over 50% of the country out of 3G
telecommunication network) where certain medical end users are unable to perform
Telemedicine acts. It has to be also emphasized the fact that the end users identification and
classification process is made by means of a specific approach brought by the project team
(Vizitiu et. al, 2013; ESA Contract, 2010) in the SE methodology, it is seen as a
methodological improvement by taking into consideration simultaneously the needs of
multitude end users mainly from Emergency Medicine (EM), and also from Non-
Emergency Medicine (N-EM), as very few Telemedicine products are capable of. Thus, this
study represents a benefit that can be used in fulfilling the organizations' responsibility to
the targeted end users/customers.

4.2 Systems Engineering Information Treatment Chain Illustration
4.2.1 End Users Identification and Classification Process

It has been identified end users residing to EM and N-EM services as professional
individuals, medical team members, chef units, such as to reflect the point of view of major
actors from their specific groups. These end users were subjected to the semi-structured
interviews undertaken through direct and open conversations (i.e. the Ist set of research
methodology) in order to find out whether there is a need for mobile Telemedicine within
remote areas, and also about their specific roles within the medical value chain.

The information from interviews was analyzed by passing it through three procedures as
data reduction, data display and conclusions verification. The conclusions were verified
also with findings from different documents, and as result, these have emphasized almost
among all the subjects the difficultness of undertaking medical interventions in remote,
inaccessible-by-vehicle areas in order to deploy telemedicine acts due to the fact that their
specific telemedicine equipments are not suited for the long range pedestrian approach or
non-existent, and secondly, all of them acknowledged the real benefit of deploying
telemedicine acts especially in remote areas. The interviews provided also information (also
called "primary information') about the end users' units roles and type of interventions,
very useful actually for classifying the identified selected medical actors into a bottom-up
approach, namely into collective end users (i.e. entities grouping individual actors with
similar actions in their interventions), categories (i.e. entities grouping collective end users
with similar roles) and branches distinguishing among end user categories residing to EM
and N-EMS, respectively, as it is illustrated in the Figure no. 3.
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Figure no. 3: Specific SE methodology regarding end users classification.
Source: ESA Contract, 2010.

As the interview provided several patterns of similarities among the questioned actors, this
classification was undertaken in order to avoid duplication and to streamline the
requirement process. Thus, the end user classification summary is the following:
CATEGORIES encompassing Medical Dispatchers (as Emergency Medicine Dispatchers-
EMD, Telemedicine Centers etc.); Intervention Teams (as EM Services, Mountain and
Cave Rescuers etc.); General Practitioners Wards; Disaster Management Commands in the
frame of EM Branch, while the last Category entitled Health Screening Teams (as General
Health Screening Teams, Cancer Screening Teams etc.) in the frame of N-EM Branch.

4.2.2 Use Cases

Based on the 2nd set of information collected by means of participant observation at users,
it has been developed use case flowcharts corresponding to specific scenarios as are
expressed in the Figure no. 4.

Traffic events in Traffic events in Medical Assistance for Natural and
accessible areas inaccessible areas Industrial Disasters

=/

Observations on
users' intervention
scenarios

Critical medical
events in
accessible areas

Mountain and Cave
Rescue and Assistance
Events

A 4

Critical medical events
in inaccessible areas

Critical primary
health-care events in
inaccessible areas

Health Status Screening in
Remote Areas

Critical primary health-care
events in accessible areas

Figure no. 4: Overview on structuring the Use Cases.
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By means of use cases, it has been gained in-depth insights about users' procedures and
their technological means in use. Of great importance is the fact that the telemedicine
products developers can obtain in this manner a human centered design perspective which
at its turn could be very useful in achieving end users' satisfaction. The main outputs of use
cases corresponding each to a relevant intervention scenario consist in identifying users'
technological limitations in use, implicitly their problems, but also how they workaround
for overcoming certain problems or limitation.

Hence, by use cases there is gained comprehensive understanding on users' problems and
needs, fact of extreme importance to express further the functional and performance
requirements.

4.2.3 End Users Functional and Performance Requirements

User Requirements are statements expressed by the product/service developer in an
unambiguous and verifiable way, describing the future system so that to satisfy integrally or
partially the user needs.

Summarizing User Requirements elaborated within the Telemedicine Project, it can be
highlighted the distinction between functional and performance aspects, as well the fact that
the statements do not show how to implement the system, but what the system shall be able
to do and the performance extents, accordingly.

The Functional Requirements of the telemedicine system regarded functions as:
audio/video transmission-reception in real time and unidirectional medical data (as
determined within the user needs) transmission from in field intervention scene towards a
dispatcher in order to deploy telemedicine acts; the capability of the system to communicate
data also from areas with un(under)developed mobile telephony infrastructures (the
developer taking into consideration the satellite communication technology); the capability
of the system to provide navigation and localization information, as well very important to
have the capability to be carried also in the pedestrian approach. Other Functional
Requirements took into account also constraints aspects (e.g. physical limitations,
environmental impacts etc), human interface aspects, system compatibilities with the users'
infrastructures, standards with respect to medicine field etc.

As concerning the Performance Requirements, these reflected specific attributes of the
future telemedicine product as follows: weight, autonomy, broadband capacity, video
accuracy, medical data transmission latency, communication deployment, and a certain
water ingress protection and mechanical impact protection corresponding to operational
users' environments. All the Performance Requirements were defined quantitative as
threshold value (i.e. minimum value needed for the system) or baseline (i.e. maximum
value needed).

Important to be mentioned is the fact that the documented requirements, also traceable to
end user needs, use cases, collective end users, were firstly agreed by the end users in a
meeting, before the developer to start validating them from the technical point of view.

4.2.4 Requirements Validation

Once the list of User Requirements has been developed, it has been built a technical PTW
"proof-of-concept", also called PTW-FM (i.e. PTW-Functional Model which was actually a
partial implementation of PTW), based on which it were tested the requirements considered
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vital in demonstrating the technical PTW concept specificity. PTW-FM was developed to
technically validate and refine, if the case, the User Requirements in order the developer to
forward to prototyping and pilot application phases. Based on the PTW-FM, it has been
made several tests campaigns within end users' infrastructures and in their specific
environments (i.e. remote, inaccessible areas, urban areas), being simulated distinct
medicine situation with one or more casualties/patients. The functional tests were
performed using the approach of black box technique, in which it was focused exclusively
on the tests outputs sought to be identical with the expected outputs according to the vital
Requirements, ignoring the subsystems encompassed by the PTW-FM. Based on this
successfully demonstration and acceptance on behalf of users, the PTW concept was
forwarded to the next developing phases.

Conclusions

The PTW Case Study based on two sets of qualitative researches, and residing to
Telemedicine field, points out how based on the SE methodology with origins in aero-space
segment, can be developed a successfully mobile telemedicine system in order to fully
satisfy the Romanian targeted Medicine End Users from the point of view of functionality
and performance. Furthermore, relevant for the PTW feasibility, is the fact that the
initiatives to further prototype and perform a pilot application have got already underway
under ESA Programmes.

The SE based solution used within this Telemedicine Case Study contains specific
improvements in order to develop a Telemedicine product capable to fulfill the needs of a
wide range of end users simultaneously, and this is a major benefit for Telemedicine
Industry where the competition is fierce.

The summarizing mechanism based on SE methodology and resulting from this Case Study
is extremely influenced by aspects as verification, validation, re-iteration, traceability, as
shown in the below Figure no. 5.

To mention the fact that the idea validation is based on Ist set of qualitative research,
whose purpose was also to gather information about the end-users' roles and responsibilities
in order to classify them, while use cases were elaborated through the 2nd set of qualitative
research, important to gain insight upon end users' scenarios, problems and needs.

The novel approach described in this Case Study could contribute to real business practice
from Telemedicine field and not merely, having the main purpose to make the
organizations to gain huge end users' satisfaction in terms of functionality and performance
upon their products and services, and furthermore to gain competitive advantage by
satisfying multitude end users simultaneously.

The resulted mechanism represents a methodological tool based on IS, which can be used
by organizations in the field of telemedicine and not merely, in order to be fulfilled the
organizations' responsibility towards the targeted customers/end users, and in this way to
gain maximum satisfaction from them on the functional and performance niche, implicitly
to develop successfully technological products/services on the market.
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Triggering Idea: specific tech use (e.g. satellite Failure
communication & navigation) for certain field
(e.g.Telemedicine field).

Idea
VALIDATION

End Users Identification

A 4

End Users Classification

A 4

Use Cases

v

End User Requirements

Requirements
VERIFICATION

Tests
VALIDATION

Proof-of-concept

Further Development Phases

Figure no. 5: The Mechanism resulted from the PTW Case Study.
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