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Abstract
Introduction: In telemedicine, technology is used to deliver services.
Because of this, it is expected that various actors other than those
involved in traditional care are involved in and need to cooperate, to
deliver these services. The aim of this study was to establish a clear
understanding of these actors and their roles and interrelationships
in the delivery of telemedicine. A video teleconsultation service is
used as a study case. Methods: A business modeling approach as
described in the Freeband Business Blueprint Method was used. The
method brings together the four domains that make up a business
model, that is, service, technology, organization, and finance, and
covers the integration of these domains. The method uses several
multidisciplinary workshops, addressing each of the four domains.
Results: Results of the four domains addressed showed that (1) the
video teleconsultation service is a store and put-forward video teleconsult for healthcare providers. The service is accepted and has
added value for the quality of care. However, the market is small;
(2) the technology consists of a secured Internet Web-based application, standard personal computer, broadband Internet connection,
and a digital camera; (3) a new role and probably entity, responsible
for delivering the integrated service to the healthcare professionals,
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was identified; and finally (4) financial reimbursement for the service delivery is expected to be most successful when set up through
healthcare insurance companies. Pricing needs to account for the fee
of healthcare professionals as well as for technical aspects, education, and future innovation. Discussion: Implementation of the video
teleconsult service requires multidisciplinary cooperation and integration. Challenging aspects are the small market size and the slow
implementation speed, among others. This supports the argument
that accumulation of several telemedicine applications is necessary
to make it financially feasible for at least some of the actors.
Key words: telecommunications, telemedicine, telehealth, business
administration=economics

Introduction

T

he aim of integrated care is the provision of comprehensive,
coordinated, and continuous services over an extended
period of time.1 Integrated healthcare for chronically ill
patients involves many different healthcare professionals
and organizations. Such is especially true for healthcare for children
with complex movement disorders. Yet, integrated care is prone to
communication gaps. These communication gaps and poor synchronization result in suboptimal healthcare delivery.2 Van der Salm
et al.3 also showed that coordination, communication, and synchronization of (transmural) treatment is insufficient for children
with complex movement disorders.
Many believe that telemedicine could bring a major improvement
to the provision of future healthcare.4 However, although many
promising telehealth projects deliver a working research and development (R&D) prototype, they do not succeed in actual deployment.
The focus is often on proving the capabilities and efficacy of
prototypes by means of technological projects and clinical user
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studies, but, despite the fact that the results are often encouraging,
most telehealth initiatives do not survive the research phase.5–7 As a
consequence, the established sector still mainly relies on its traditional processes of healthcare delivery.8 Apparently, there is a large
gap between R&D prototypes and the actual large-scale deployment.
Successful large-scale implementation, however, also requires consideration of financial arrangements, organizational issues, and
governmental policy and legislation issues.5,9,10 It is hypothesized
that early identification of the stakeholders and their roles and
interrelationships in the potential business could help to create a
‘‘shared vision and understanding’’ and also supports acceleration in
the telehealth market.10 Therefore, the aim of this study was to clearly
understand these various stakeholders, their roles, as well as the way
they need to cooperate for delivery of telemedicine services. In this
study, a video teleconsultation service is used as a case study.

Methods
FRAMEWORK FOR BUSINESS MODEL
The method applied was a business modeling approach. Within
the business modeling approach, the Freeband Business Blueprint
Method was used.11 This method is especially suited for the development of viable business models for (mobile) information and communication technology (ICT) services. Using the acronym STOF, this
method brings together four domains that make up the business model:
the service (S) domain, the technology (T) domain, the organizational

(O) domain, and the financial (F) domain. In short, the service domain
holds the service concept, the market, and value proposition of the
service. The technology domain includes the technical functions and
the architecture needed to realize that value proposition. The organizational domain concerns agreements with respect to cooperation
between the organizations to deliver that value proposition. The financial domain includes costs, investments, revenues, risks, and furthermore, agreements on how to divide them among the organizations.
Figure 1 shows the business model framework.

WORKSHOPS AND PARTICIPANTS
According to the method, several multidisciplinary workshops
were organized, addressing each of the four domains and the integration of those domains. A core group of participants with different
backgrounds participated in each workshop. This group consisted of
several healthcare professionals, people with knowledge of information and communication technology, people who researched and
developed the video teleconsultation service, business model experts,
a consultant in organizational aspects and cooperation, and a consultant in the field of innovation in healthcare. In addition, a
healthcare insurance company participated in the financial aspects.
Participants were invited depending on which domains were being
addressed in the workshops.
The typical setting of the workshops was that two people facilitated the workshops, one led the group discussions and the other
wrote down comments and answers. Each domain addressed was divided into subcategories, and small assignments were given to subgroups of participants to
describe each subcategory. Results were discussed in
plenary to come to a common vision of each domain and
the integration of all domains.
The subcategories of the service domain were the actual service, the client and market size, added value,
disadvantages, and alternatives. The technology domain
was described by means of infrastructure, end user requirements, and architecture. The organization domain
addressed the roles, stakeholders, and agreement concerning cooperation. In the financial domain, the reimbursement, investments costs, benefits, and risks were
defined.

Results
THE SERVICE
Fig. 1. Business model framework.
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The video teleconsultation service is a standardized
asynchronous question and answer consultation ser-

VIDEO CONSULTATION POTENTIAL BUSINESS MODEL

vice for healthcare professionals who are working with children with
postural and movement disorders. Asynchronous mode allows
healthcare professionals to schedule their own agenda and therefore
make the service easily accessible.
Video makes it possible to show the clinical movement disorders
directly to the consultant regardless the distance. Additional patient
information must accompany the video fragments and be submitted
using a standardized template based on protocol. This requires video
handling and computer skills as well as training of the professionals
in the use of the application.

CLIENTS AND MARKET
The target users are networks of healthcare professionals such as
physiotherapists, pediatric physicians, rehabilitation physicians,
occupational therapists, orthopedic surgeons, and neurologists who
are working together with patients who have posture and movement
disorders. Table 1 shows the market for healthcare professionals in
the field of posture and movement disorders. This overview shows
that physiotherapists account for *80% of that total market. It is
expected that the physiotherapist will pose the questions and physicians will be the answering professionals. Earlier research showed
that implementation in such a network of healthcare professionals
is rather time consuming.12 Therefore, implementation speed will
be slow.

Experts’ opinion from a different setting can be incorporated in
treatment planning without physical referral of the patient. Therefore, patients can stay in (less expensive) primary care longer, with
support of expert knowledge from (more expensive) secondary or
tertiary care. If necessary, physical referrals can be made more effectively after the video teleconsult. Parents do not need to take off
work to visit an expert or medical specialist. The video is taped in
the child’s familiar environment; therefore, the child will demonstrate the movement patterns concerned. This behavior may not be
demonstrated by a (young) child in the unknown environment of a
specialist’s office. From video, the specialist is able to observe that
very specific behavior. Each teleconsult may also increase knowledge of the healthcare professionals and therefore have a learning
effect.
Besides, although focused on children with postural and movement disorders, the service is not limited to this population. Focus on,
for example, the adult patient rehabilitation populations can be an
option as well.

DISADVANTAGES
Beside all the mentioned advantages, healthcare professionals
may notice some disadvantages of video teleconsultation such as
missing face-to-face contact with the patient or investment in
technical requirements and education including the extra costs this
brings about.

ADDED VALUE
The added value of the service is that it improves the quality of care
through better cooperation and synchronizing of integrated care.

Table 1. Total Market of Healthcare Professionals
in Posture and Movement Disorders
DISCIPLINE
Pediatric physicians
Physiotherapists
Occupational therapists

NUMBER
1,190
20,000
3,500

Rehabilitation physicians

370

Orthopedic surgeons

531

Neurologists

770

Total possible users

26,361

ALTERNATIVES
Alternatives for this service are mailing a video (on compact disc)
by post to the specialist, with the disadvantage of being insecure.
Other ways of consultation such as e-mail, telephone, or mail contact
do not give the information with the quality of movement given by
video.

TECHNOLOGY
Infrastructure. The infrastructure consists of a Web application. To
ensure privacy and security, the infrastructure provides access via a
secured socked layer and the database meets the policy and legislation requirements for medical record keeping. Each end user, the
healthcare professional, can access the server by a personal login
code. An easily accessible helpdesk service for technical questions
and support needs to be available to the end user.
End user requirements. To be able to perform consultations the end
users require a personal computer, with hardware and software for
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video editing, broadband Internet connection, and a digital video
camera connected to the computer. All these end user requirements
are commonly available.
Architecture. For large-scale implementation, integration with other
patient information technology systems should be possible, for example, integration with professional administrative systems that allow
verification of mandatory healthcare insurance or integration with
other systems for exchange of patient medical or clinical information.
Therefore, service-oriented architecture may need to be developed.

ORGANIZATION
Stakeholders and roles. Table 2 shows the stakeholders and their
roles needed for the delivery of the video teleconsultation service and
also the relationships they have with each other. A stakeholder is
defined as a person, group, organization, or system that affects or can
be affected by an organization’s action. Roles are the functions or
duties that need to be performed by a stakeholder.
The currently identified stakeholders are the healthcare professional, patient, insurance company, technology provider, and government. However, it became evident during the workshops that
video teleconsultation would only integrate in the actual clinical
practice when the different stakeholders combine their strengths and

work together. As the different stakeholders are typically not used to
cooperate with each other, this needs to be organized. For example, a
very important finding coming out of the workshop is that an individual healthcare professional willing to use the video teleconsultation service may not be able to or willing to arrange some
aspects such as technology or negotiation with insurance companies
about the tariffs by himself. Therefore, another role, namely the
service provider, emerged out of the workshop as an important new
one. This role focuses on the delivery of the integrated service to the
healthcare professionals.
Agreements concerning cooperation. During the integration workshop, the relationships between the different stakeholders toward
each other and the service provider was defined and worked out
in a potential business model for the video teleconsultation service. Figure 2 shows this potential business model and these relationships, including the financial flow toward and from the service
provider.
According to this business model, (a network of) healthcare professionals who want to use the video teleconsultation service during
treatment of their patients contact the service provider who arranges
for the education, the technology, and the helpdesk and takes care of
the billing and paying. As in The Netherlands, tariffs for healthcare

Table 2. Roles and Relationships Between Stakeholders
TECHNOLOGY
PROVIDER

GOVERNMENT
Government

Sets policies
and legislation

HEALTHCARE
PROVIDER

SERVICE
PROVIDER

PATIENT

Sets policies
and legislation

Sets policies
and legislation

Sets policies
and legislation

Sets policies
and legislation

No direct
relationship

Delivers application
and infrastructure

No direct
relationship

No direct
relationship

Uses service
(including education
and helpdesk)

No direct
relationship

Delivers healthcare
service

Negotiation
and reimbursement
video teleconsult

No direct relation
in this type
of service

Technology provider

Obeys policies
and legislation

Healthcare provider

Obeys policies
and legislation

No direct relationship

Service provider

Obeys policies
and legislation

Service level
agreement for
application and
infrastructure delivery

Delivers service
(including helpdesk
and education)
and payment

Insurance company

Obeys policies
and legislation

No direct relationship

No direct relationship

Contracts
and reimbursement

Patient

Obeys policies
and legislation

No direct relationship

Receives service

No direct relationship
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INSURANCE
COMPANY

Provides insurance
policies
Pays insurance
policies

VIDEO CONSULTATION POTENTIAL BUSINESS MODEL

Discussion

Fig. 2. Potential business model for video teleconsultation.
services can only be negotiated by healthcare institutes, it is most
obvious that the service provider role is performed by an entity that
has the right status for doing this.

FINANCE
Reimbursement. Insurance of national healthcare is obligatory to
every citizen in The Netherlands. The Dutch healthcare system is
organized in primary, secondary, and tertiary care. The primary care,
where most physical therapy is provided, is a competitive market
with price negotiations with healthcare insurance companies. Secondary care (general hospitals) and tertiary care (rehabilitation
centers and university hospitals) settings have regulated tariffs established by the government. The reimbursement for the video teleconsultation needs to fit into these different pricing strategies.
Both building and answering a video teleconsult requires the time
and the clinical reasoning skills of the healthcare professionals. To be
viable for everyday healthcare practice, healthcare insurance companies need to consider telemedicine as a form of healthcare delivery
that is covered by their insurance policies. This is currently the case in
The Netherlands.
Pricing. It became clear that with respect to pricing of telehealthcare
not only the fee for the healthcare professional needs to be included but
also reimbursements for aspects such as technical support, future innovation, and education needs to be incorporated.

The aim of this study was to come to a clear understanding of various stakeholders and their roles and interrelationship in a potential business model for a telemedicine
service, in this case a video teleconsultation service. The
main results of this study showed that besides already existing stakeholders and roles, a new role and entity, namely
the integration role of the service provider, is needed. Using
this business modeling approach gave insight into the
flow of funds and the central role of the service provider.
Financial reimbursement for the service delivery is expected
to be most successful when set up through healthcare insurance companies. Pricing needs not only account for the
fee of the healthcare professional but also for the roles of the
other stakeholders involved.
Understanding of stakeholders and their roles in a potential business model also gave a better insight on how to
come to a real large-scale implementation in daily healthcare. The domains of the Freeband Business Blueprint
Model11 match quite well to the five determinants important for
successful implementation as described by Broens et al.10 According
to Broens, acceptance, technology, finance, organization, policy, and
legislation should all be addressed to come to a successful implementation. Acceptance is the only aspect not addressed in this
study but has been most often addressed13,14 already in the early
development phase and is as such also done for the current application as described by Visser et al.12 and Engbers et al.15
In all domains, major or minor challenges exist to realize largescale implementation. In more detail, the challenges facing for implementation of the service appeared to be the market size and the
slow implementation speed. To make telemedicine services feasible, a
large market is needed. However, the market for the case of this study
is not that large. Given the fact that implementation occurs via a
network of professionals and as such is rather time consuming,12 it is
hypothesized that the video teleconsult as a single telemedicine application will not be viable in short time.16 This suggests that various
telemedicine services probably will need to be combined.

THE CHALLENGES FACING TECHNOLOGY
Currently, the Dutch government is working on the realization of a
national electronic patient record,17,18 with the intention to exchange
medical information between general practitioner, pharmacy, and
hospitals.19 Therefore, in anticipation of these developments it is
important that service-oriented architecture should not be developed
solely as a technical platform for several telemedicine applications,
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but should also allow integration with other databases such as patient
healthcare insurance information.

THE CHALLENGE FOR GETTING THE SERVICE ORGANIZED
Results showed that various stakeholders from different domains
are required and they need to cooperate in order to be able to deliver
this video teleconsultation service in everyday care. In line with the
components of telemedicine and telehealth programs as described by
Weinstein et al.,20 the most important stakeholders identified are
patients, healthcare professionals, technology providers, insurance
companies, and the government. This study made clear that although
most stakeholders already exist, they are performing their roles independent from each other. Cooperation among these stakeholders
is neither obvious nor in current practice, but needs to be arranged.
To enable this cooperation, a so-called service provider role that
focuses on integration and organization, establishment of service level
agreements, negotiation with healthcare insurance companies, and
billing is needed. Potential organizations for this coordinating role can
be a technology provider, for example, the Arizona Telemedicine
Program, which is based on an application service provider concept,21
a healthcare institute that, in The Netherlands, has the right status for
negotiation with healthcare insurance companies and will feel most
comfortable delivering healthcare, or a newly created spin off company born out of a knowledge institute that can focus on application
development, education, and provision of evidence-based protocols.

This study describes the different actors and roles needed for implementation of a telemedicine services. The next step is developing a
quantitative business model for the different implementation scenarios described. Based on that, choices for the accumulation of
services can be made and proper deployment strategies can be developed.

METHODOLOGICAL CONSIDERATIONS
This study focused on the Dutch situation. We all know that differences in healthcare insurance system, rules, and regulations exist
among the European countries. For instance, the European project
Myotel22 showed that in The Netherlands care provision is reimbursement based on a fixed price for one complete treatment, regardless of the time it takes (and in that case indirectly stimulating
treatment methods to become more efficient), whereas in the other
countries, care is reimbursed on an hourly basis (and in that case not
stimulating to increased efficiency). Besides, there is difference in
state influence on the healthcare system, which is quite low in The
Netherlands compared with the other countries, whereas Sweden
characterizes itself by having regulation at a very local level. However, these differences are expected to not have an effect on the
business models in terms of the roles and entities identified and
needed, and as such the business model presented here can be generalized. These differences do influence the actual implementation in
various countries and need to be considered in actual deployment
strategies.

THE CHALLENGE FOR THE FINANCING
Currently when a patient in The Netherlands is referred from primary to secondary or tertiary care, different billing systems need to
be addressed to bill for the existing healthcare problem. A transmural
fee should overcome this problem, so consultation can be delivered
equally across primary, secondary, or tertiary settings. Appropriate
tariffs to reimburse healthcare professionals as well as supporting
technology, education, and future innovation should be incorporated
in pricing of the service.
Even though not directly related to the business model, the facilitating role of the government is needed to overcome some of the
technical and financial barriers, by developing policy and procedures. Also legal issues, such as health professional identification,
need to be addressed.
All these challenges in implementation cannot be overcome all at
once. Therefore, an iterative process with constant updates and improvement on all domains seems a realistic strategy to close the gap
between R&D prototypes and actual large-scale deployment of telehealth.
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Conclusions
Video teleconsultation as a service is promising and has the
potential to optimize healthcare processes. However, implementation is challenging because of the necessary but not spontaneously
emerging multidisciplinary cooperation, as well as the new roles and
probably the new entities that are needed. In addition, the rather
small market size as well as rather low implementation speed is
adding to this challenge when considering only this application. On
the basis of this it is concluded that telemedicine applications need to
be accumulated to make telemedicine services financially feasible for
at least some of the actors.
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