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Abstract Increased prevalence of diabetes creates a need
for improved care. Diabetes, as a chronic disease in which
the patient is a central asset for effective care, is relevant as
an illustrative example for also other chronic diseases that
are on the rise globally. Such diseases demand localised
co-produced healthcare services that respond to the need
for integrated health care. The aim of the current paper was
to investigate how telemedicine may facilitate patient
consultations that improve quality, efficiency and patient
involvement. Patient consultations facilitated by tele-
medicine were evaluated by the means of qualitative
questionnaires to specialist, general practitioner and
patients. The questionnaires revealed that the patient con-
sultations improved quality of health care and saved time
and cost. Findings suggest that such tripartite consultations
may lead to outcomes where patients are empowered to
take a more active role, the general practitioner increases
his knowledge and competence, and the specialist is able to
have a more holistic approach grounded in an under-
standing of patient history and local context. The support
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of telemedicine strengthens the consultations in terms of
synchronous communication with visual clues and reduces
time spent on the consultation by the specialist and travel
time and cost for the patient. The contribution of this paper
is to demonstrate how telemedicine can provide improved
patient consultations by altering the established system of
healthcare delivery.
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1 Introduction and background

Diabetes is a disorder that demonstrates the challenges of
healthcare systems in most Western countries. Its preva-
lence is rising sharply [1], and it is a chronic disease which
demands close follow-up by both patient and healthcare
providers and the treatment options are many and contin-
uously developed.

The rise in type 2 diabetes is related to the increased
prevalence and incidence of obesity and particularly affects
younger people [1, 2]. When a patient has diabetes for
many years, the risk of complications increases, such as
stroke, kidney disease, blindness and amputation. All
complications have direct or indirect relations to high
blood sugar. Continuous monitoring of blood sugar and
correct treatment are of great importance to slow down the
progression of the disease and subsequent complications.
The traditional treatment offered by the general practi-
tioners (GPs) has, however, not been sufficient, and a great
number of patients have not reached the set treatment goals
[3]. This has led to more complications in the population
and has thus increased the number of patients referred to

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00779-015-0857-9&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00779-015-0857-9&amp;domain=pdf

700

Pers Ubiquit Comput (2015) 19:699-708

specialist health care. The larger number of patients who
are suffering from type 2 diabetes with complications
makes it apparent that healthcare services to these patients
need to improve, and this concerns both primary and spe-
cialist healthcare providers. Efficient treatment needs to be
available before complications develop, and in line with
national guidelines [4]. This is generally not the case in
Norway, or elsewhere [3], as international studies demon-
strate a need for improved care for diabetes patients [5-7].

Treatment of diabetes is complicated and demands
highly competent care providers, and there are many
treatment options [8, 9]. Care and treatment need to be
systematic and up to date on recent research results. The
patients themselves need to be highly involved in their own
care and treatment, which is demanding in terms of moti-
vation and knowledge. Diabetes is a chronic disease that
involves everyday activities, and care decisions need to be
taken on a daily basis. The patient needs support and
guidance in order to make healthy choices and changes. As
continuous care is essential, close collaboration between
highly competent care providers and patients is necessary.
Studies investigating the role of patient education and
involvement indicate positive results for patients who
receive training and are involved in their own treatment
plan [10]. The challenges apparent in the current health
services for diabetes care are also relevant for a range of
other diseases and are related to how we organise our
healthcare systems. Norwegian health care is a distinct
two-level system where specialist healthcare services are
owned and financed by the Ministry of Health and Care
Services and primary care is organised and financed by the
local authorities (municipalities). Primary care includes
medical services through GPs as well as nursing home,
home care and other services [11-13].

In response to a perceived need to improve the health-
care services and especially the extent of cooperation
between levels of healthcare providers, Norway and other
countries have instigated political reforms to promote
integrated care [14, 15]. One of the goals of the Norwegian
Coordination Reform is to enable the primary care level to
assume increased responsibility for prevention and reha-
bilitation of patients. The goal is to reduce both the amount
of referrals to hospitals and the time patients spend at the
hospitals. One of the problems facing the Norwegian
healthcare system is the insufficient ability of hospitals to
absorb patient inflows resulting in long waiting lists [11,
16, 17].

The main ambition of the Norwegian Coordination
Reform [11] is to improve collaboration between and
within systems of healthcare providers and to strengthen
the capacity and capabilities of the municipal healthcare
providers. However, to realise such changes healthcare
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providers need to find innovative ways for collaboration
and strengthen their mutual competence in providing
integrated care. While there are different interpretations of
such collaboration, here we will use the concept of inte-
grated care [18]. Integrated care may be understood as care
that is comprehensive, coordinated, continuous, holistic,
empowering, co-produced and collaborative [19].

In this paper, we present a qualitative study focused on
the experiences of patients, specialist and general practi-
tioner of patient consultations facilitated by telemedicine.
In Sects. 3 and 4, we describe how the use of telemedicine
consultations came about and why both healthcare pro-
fessionals and patients embraced the idea of altering the
established system of healthcare delivery. We report on the
methods applied in this project in Sect. 5 and the subse-
quent results from qualitative questionnaires in Sect. 6.
Finally, we discuss these results in terms of how they
answer prevailing challenges in the healthcare system and
the need for patient-centred diabetes care in Sect. 7.

The contributions of our paper are as follows:

We report on the importance of groundwork for enrol-
ling healthcare professionals in primary and specialist
health care, patients and their carers, patient organisations,
managers and politicians, and the community services at
large to achieve successful implementation of
telemedicine.

We show why a “bottom-up” approach to service
innovation is essential to identify the needs and require-
ments of healthcare professionals and their patients and to
respond to those needs with the implementation of tech-
nological solutions.

We present how co-production of services can be
achieved, representing a response to challenges in the
current organisation of health care.

Our research question is; how can telemedicine facili-
tate a new form of patient consultation that improves
quality, efficiency and patient involvement?

2 Related work

A recent review [20] on ICT interventions used to support
patients and healthcare professionals in five chronic dis-
eases, including diabetes, revealed that ICTs used for
synchronous consultations between patient, general prac-
titioner and specialist are rare. ICTs are most often used for
educational or administrative purposes and not linked
directly to patient care. For instance, ICTs used towards
diabetes patients for consultations ranks low with only two
studies found, both of which involve nurses, not doctors.
Similar results are found also for other chronic diseases.
Another review [21] distinguishes between asynchronous
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and synchronous teleconsultations and interaction. Of the
18 studies identified involving synchronous interaction,
most concern healthcare professionals such as nurses,
dieticians, physiotherapists and others, interacting with
patients for educational purposes. Some studies report on
how home telemedicine consultations may replace standard
outpatient care [22], where nurses are present at the home
of the patients and a specialist participates through video-
conferencing. Others report on outreach service delivery
from a specialist hospital to regional clinics [23]. However,
one study is similar to the one reported in this paper,
investigating videoconferencing between specialist, GP
and patients [24]. The study, conducted in Austria, inves-
tigates transfer of knowledge from specialist to GP by
means of telemedicine, in line with a problem-based
learning approach with the patient present. Results con-
cerning the effect on the education of the GP are relevant
for our study. On the other hand, there is no mention of
how patients or specialists perceived the consultation.

The virtual outreach study is a larger study where
Harrison et al. [25] explore patient satisfaction with
teleconsultations and find that an important distinction
may be whether or not the consultation includes a phys-
ical examination. Patients were less satisfied with tele-
consultations that included a physical examination. Also,
patients reported that they sometimes felt excluded from
the conversation if the GP and specialist did not take care
to involve the patient. These results are relevant for our
study.

In a Norwegian context, due to large distances and a
highly dispersed population, the northern part of the
country has extensive experience with developing and
implementing the use of ICTs both as an outreach service
from the regional hospital and as a means for coordination
between primary and secondary health services. However,
there are few studies discussing joint teleconsultations
between specialist, GP and patient. Nilsen [26] looks at the
exchange of knowledge between the GPs and the special-
ists in videoconferences and how collaborative work might
close knowledge gaps in daily medical practice; however,
patients were not present. This is also the case for other
studies [27], while it was the GP who was not involved in
other studies [28, 29], the exception being a study [30-32]
where GPs had received special training to perform endo-
scopic otolaryngological examinations, which were con-
ducted during a synchronous consultation with a specialist.
Patient reported being satisfied with this type of consulta-
tion, and it offered the patient new ways of taking part in
the consultation.

In sum, few other studies have the same characteristics
as the case study reported here, that is, joint consultations
between specialist, GP and patient, and synchronous

interaction by video conference with the aim to support
learning as well as shared treatment decisions. The studies
identified were qualitative case studies, and the authors did
not find publications on similar quantitative studies.

3 Case context

During the past years, the number of consultations of
patients with diabetes at St. Olavs University Hospital in
Central Norway has increased severely. This is indirectly
also a measure of how referrals from GPs to the hospital
have increased. From 2010 to 2014, the number of con-
sultations with diabetes patients 16-20 years of age has
increased 62 %, and for the group between 20 and 44 years
of age, consultations have increased 42 %. The total
number of diabetes consultations at this hospital has
increased by 50 % in the same period. A similar increase
(53 %) can be found for gestational diabetes, diabetes
occurring during pregnancy. Due to a lack of capacity at
the hospital, newly referred or pregnant patients are given
priority, while routine checks of patients are postponed.
This means less patient support and may result in increased
risk of medical complications.

As a response to the challenges described above, a
Center of Obesity Research (ObeCe) at St. Olavs Univer-
sity Hospital in Central Norway has, since 2005, initiated a
broad spectre of projects aimed at improving obesity and
diabetes care in the region. They have done so by facili-
tating increased healthcare literacy in local communities
and improved domain knowledge on obesity and diabetes
in primary healthcare services. The centre collaborates
closely with specialist clinics and primary care providers in
the region.

The various projects ObeCe has initiated have involved
patients and their organisations as well as stakeholders
from healthcare providers, schools and voluntary organi-
sations. The diversity of projects and the large number of
stakeholders involved has led to an emphasis on the need
for collaboration between health professionals at various
levels of the health services. We will mention a few of the
projects below to demonstrate how these activities pro-
vided fruitful grounds for establishing collaboration
between GPs and specialists supported by telemedicine.

Health literacy among the general population in Central
Norway was strengthened through a “Healthy Life” cam-
paign focusing on diabetes and overweight. The campaign
comprised meetings with stakeholders such as healthcare
professionals, community health leaders, politicians, busi-
nesses, schools and different voluntary organisations
including patient organisations.
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Improvement in knowledge of diabetes and diabetes
care among GPs in the region was achieved through a
series of local meetings at medical centres and in larger
conferences including GPs from across the region. The
local meetings were comprised of specialists from the
university hospital and GPs and had a problem-based
learning approach [33]. Specific patients whom the GP
found challenging were discussed, and, in joint delibera-
tions, different treatment options were assessed. Educa-
tional positions for GPs in the fields of obesity, overweight
and related diseases such as diabetes were established in
three hospitals in the region.

Specialised diabetes nurses employed at the hospital
have part of their practice in the municipalities, providing
knowledge directly to patients, GPs and other health pro-
fessionals in primary care. Their work contributes to
enhancing implementation of guidelines by the GPs,
empowering patients with knowledge and close access to
the diabetes nurse in their local communities.

All of these activities were essential in improving the
health literacy among the local population. They were also
important for increasing the knowledge on treatment of
obesity and type 2 diabetes among the healthcare providers
and for contributing to the implementation of new guide-
lines for treatment. This led to an increased awareness of
the need to improve prevention and treatment of diabetes.
A shared understanding of joint responsibility and the need
for co-producing integrated services was established
between healthcare professionals at the primary and spe-
cialist healthcare services.

Healthcare providers from both primary and specialist
healthcare services were promoting better collaboration
and looked for technological solutions to bridge the phys-
ical distance between them. The ambition was that the
technological solutions would improve current information
exchange (written communication and phone calls) and
facilitate faster and more reliable information exchange.

4 Case study: telemedicine consultations

In 2013, the telemedicine consultation project, Styrk
Video, was carried out in the rural region of Fosen. The
region was chosen because patients and healthcare pro-
fessionals had a shared interest in improving their com-
petence in the prevention and treatment of obesity and
diabetes, and had expressed a desire for closer cooperation
with the specialist health services. In addition, the clinical
setting required quick and continuous decision-making and
high-level specialised knowledge for best practice in
endocrine disorders. The consultations involved one GP,
one specialist in endocrinology and the patient. It was seen
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as important to improve and support knowledge sharing
and decision support between the GP and the specialist,
and, at the same time, maintain patient safety and make
sure the patients felt well attended to. Telemedicine con-
sultations were seen as a promising tool to support these
ambitions.

Independent researchers followed the project closely.
They investigated whether the use of telemedicine con-
sultations could meet some of the challenges of achieving
improved diabetes care. Below we will report on these
findings.

5 Methods

Eight telemedicine consultations were evaluated; in seven
of these, GP, specialist and patient were present by the
means of telemedicine. The patient was in the GP’s office
together with the GP, while the specialist was at his office
at the hospital. One of the consultations was between only
the GP and the specialist. The included patients were
chosen by the GP, and all of the patients would have been
referred to the hospital if the specialist had not been
available for consultation through telemedicine. All
patients as well as the GP and the specialist were asked
whether they agreed to participate in the research project
and asked to answer a questionnaire following the
consultation.

Author Heggem, an independent researcher, developed
the questionnaires in adherence to qualitative methods [34].
The questionnaires were developed in three versions with
questions specific for patients, specialist and GP. There
were seven questions each to GP and patient, and eight
questions to the specialist. The questionnaires included
themes such as time spent, perception of the consultation,
utility value, comparison to an outpatient consultation, cost
savings and responsibility for updating patient records. In
all questionnaires, there were open text fields for additional
comments related to the questions. Heggem also collected
the questionnaires after each consultation, summarised the
results and developed categories that summed up the
experiences of the participants and the benefits of tele-
medicine consultations.

The specialist had no access to the GP’s electronic
health record (EHR) system, only to the hospital EHR,
which might contain old notes about the same patient. The
consultations lasted an average of 20 min. The GP regis-
tered the consultation and the agreed treatment plan in the
patient journal. During the consultation, the GP presented
the patient’s history and the issues to be discussed. Patient,
GP and the specialist participated in the discussion. If the
medical problem could not be resolved by the telemedicine
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consultation, the patient could thereafter be referred to the
hospital. None of the patients included was referred to the
hospital since medical problems were resolved in the
consultation.

5.1 Platform

The telemedicine support platform consisted of a CISCO
EX90 TelePresence System at the hospital and a CISCO
C40 TelePresence Codec at the GP’s office. The system
was connected to an encrypted secure line used for health
information traffic, provided by HEMIT.' This ensured that
all conversations were encrypted end to end and satisfied
the norms for information security [35]. This is important
when it comes to patient privacy. The login was fast, log
history was easy to use, the picture quality was in HD
format, and the sound was excellent, according to the
participants.

This platform was selected on the basis of costs of
investment and interaction with existing computer units.
Telemedicine consultations require investments in equip-
ment and maintenance. However, the same equipment can
be used for many different purposes where appropriate.
This applies to both administrative and patient care tasks.
Beyond this, it will not lead to additional costs for the
patient, GPs or the specialised health services compared
with the current patient care.

6 Addressing the challenges

The distinct two-level system of Norwegian health care
requires GP and specialist to interact with different finan-
cial systems. This entails that when a GP or a specialist has
a consultation with a patient, this is paid for by either the
municipality or the state. When GPs and specialists consult
each other without the presence of a patient, they do not
receive payment, either at the municipal level or at the state
level. The form of consultation realised in this project, with
a patient present, allows both GP and specialist to be
compensated financially. This is an important premise for
the viability of the project.

6.1 Patient

The overall impression was that the patients’ experiences
of telemedicine consultations were positive. Six out of the
seven patients answered that they were “very positive”,
and the seventh answered “positive”. All of the patients
(except one with a missing answer) preferred telemedicine

! HEMIT is the provider of IT services to The Central Norway
Regional Health Authority.

consultation to being referred to the hospital. All of the
patients reported that they were taken good care of and felt
safe during the consultation.

The patients experienced that the presence of the GP
during the telemedicine consultation with the specialist
increased their feeling of security and made it easier for
them to understand what the specialist was saying. The
patients also commented that they felt it was easier to ask
questions in this setting if they did not understand what was
being said. One possible reason for this could be that the
patients find it easier to ask the specialist questions when
the GP is asking questions as well and that the distance
between patient and expert is reduced. Another possible
explanation is that the patients do not know what questions
to ask, but that it becomes clearer when the GP is asking
questions to the specialist. The patients involved in these
consultations received greater knowledge and understand-
ing of their own disease, and the consultations increased
the patient’s competence.

Patients travelling from the rural region of Fosen going
to the regional hospital will normally spend 1-3 h on a
ferry to reach the hospital. The patients report that they on
average saved 2 h when they had the consultation at their
GP’s office instead of at the hospital. On average, the
patients thus saved 290 NOK (approximately 35 €) in
travel costs.

6.2 Specialist

The specialist also reported a positive experience from
telemedicine consultations. The technical platform was
perceived to be user-friendly, and no technical challenges
were experienced. The specialist emphasised that tele-
medicine consultations increase the quality of health care
provided to the patients because medical questions can be
dealt with in an efficient and secure manner. Patients would
otherwise have to wait for an appointment at the hospital,
and issues could not be resolved as swiftly. The consulta-
tion was more efficient and took less time for the specialist.
He did not have to spend time preparing and reading up on
the patient history since the GP already had this knowledge
readily available. The specialists receive information and
opportunities to follow-up, something that may contribute
to a more holistic approach towards the patient when
specialists realise that treatment needs adaptation to the
local environment.

6.3 General practitioner
The GP stated that the benefits of using telemedicine
consultations were that it was informative and instructive

and that he got useful advice on follow-ups and diagnos-
tics. The feedback from the GP shows that telemedicine
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consultations are very well suited for giving general advice
and well suited for diagnostics. The GP also feels that such
consultations will make him more capable of treating other
similar patients independently, thus reducing the need to
consult a specialist.

There was an added value in having the patient present
at the consultation. The GP was actively engaged in
problem-solving with the help of both specialist and
patient, something that strengthened the learning process.
The alternative would have been to refer the patient to the
hospital and be informed of the results later on. Here, the
GP could engage in problem-based learning and get
immediate feedback.

The use of telemedicine consultations reduced the
number of referrals from primary to specialist health ser-
vices. Before the consultation, the GP was planning to refer
all of the patients to the hospital; however, none of the
patients in this study were referred after the consultation.
Although the number of participants included in this pro-
ject is small, it gives some indications of the cost—benefits
of such consultations.

6.4 An efficient model

Both specialist and GP experience teleconsultations as
efficient when compared to the established model of
healthcare delivery based on referrals and sequential con-
sultations. The figure below illustrates the workflow in
these two different models. It shows how the established
model requires repeated cycles to achieve quality infor-
mation between the two doctors and the patient.

It may be argued that in a telemedicine consultation, two
doctors are occupied at the same time, and the GP could
have treated someone else while the specialist saw the
patient. However, the workflow in the established model is
overly complicated, and all parties spend time on receiving,
interpreting, understanding and verifying information from
others. In a video consultation, patient and doctors are
present to provide and correct any information simultane-
ously. The grounds for treatment decisions are transparent
and accessible to all involved, especially to the patient.
Another outcome of the video consultation is the long-term
added benefit of learning between those present. At the
outset, the GP did not feel capable of treating these
patients, but he states after the consultations that he is more
capable to treat similar patients in the future, thus reducing
the need for referrals to the hospital.

The questionnaires explored the range of possible ben-
efits of joint consultations. The case study show that
improved communication, learning, efficiency and
empowerment are the perceived benefits. The results sug-
gest that all the involved parties had a positive experience
from the consultations; this also includes their experience
with the use of the technology.

7 Discussion

Telemedicine can facilitate consultations between patient,
GP and specialist, resulting in co-production of healthcare
service. The consultations applied here is a new construct
we would like to refer to as a tripartite consultation. The

Waiting time

Consultation Specialist
""""" >|Specialist- writes advice

Patient to GP

Spec writes
advice to GP

Consultation
GP-Patient

Treatment

hLetter not understood

Consultation rGeiev:::let; Specialist
GP-Patient - reads letter
Specialist
h Letter not understood
Soeciall -
pgcnallst GP reads GP writes
writes back letter back to
to GP Specialist
GP writes
back to
Specialist

Specialist jl[:ietc;altl’? K
reads letter s 0ac
to GP

Video-Consultation
GP-Patient-

| Specialist

Individual tailored and
locally adapted
treatment

Fig. 1 Workflow in traditional versus telemedicine consultations
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consultation includes three participants (GP, specialist and
patient with diabetes). All participants have their specific
role and are equally important. Each participant provides
information from his or her field of expertise (e.g. blood
sugar measurement device, patient record, self-assessment,
local knowledge and disease-specific knowledge), and
through dialogue, they reach a consensus for treatment.

Co-production of healthcare delivery differs from
mainstream organisation of health care in several areas. It
combines the expertise of both specialist and GP, situating
the treatment decisions closer to the patients’ local envi-
ronment and local health providers. Additionally, tradi-
tional health care is based on a sequential model of
delivery where GPs and specialist form separate decisions
in their own fields of expertise, see Fig. 1. In this project,
the GP and specialist are able to form joint decisions
grounded in their respective expertise, something that
allows for a more holistic approach. In a tripartite con-
sultation, patients are involved and are empowered to ask
for more information, enabling them to influence choices
concerning their own health. Other studies also find that
patient experiences telemedicine consultations as positive
[25, 30-32]. To have the patient present in a tripartite
consultation was important to enhance the learning process
for all involved.

The tripartite consultation has potential to provide
benefits at three levels of healthcare delivery:

e Patient: Better diabetes control and reported confidence
in his or hers healthcare providers.

e GP: Empowerment and more experience in the field of
diabetes treatment through problem-based learning.

e Specialist: Quality control of treatment delivery outside
of hospital. Reduced time spent on consultations.
Receiving information on structure and associated prob-
lems in the local community that can be applied to
improve support to the local community in future work.

Furthermore, the interaction and information exchange
between levels of health care are traditionally based on
asynchronous media such as letters or electronic messages
between healthcare providers. The written communication
between healthcare providers may be tarnished by misun-
derstandings and lack of information, as illustrated in
Fig. 1. Martinussen [36] reports how specialists often
consider referral letters from GPs to specialists unneces-
sary. The specialists believed that the patient could have
received satisfactory care from the primary healthcare
service. A similar study [37] revealed that only half of the
referral letters in the sample contained satisfactory written
information and this can pose a risk to patients. A com-
plementary study on community nurses shows that nurses
felt the information from specialist health care was
incomplete and did not provide the information they

needed to do their work [38]. When using telemedicine
consultations, the benefits of synchronous communication
with visual control allows the participants to immediately
respond to information and ensure that others have a shared
understanding. The decision-making is based on discus-
sions with all parties and can be immediately corrected if a
common understanding is not achieved. The process has
many common features to social media as defined by
Kaplan and Haenlein [39].

Diabetes treatment requires individual tailoring that
demands accurate data. The treatment goal is to reduce side
effects such as hypoglycaemia and prevention of comor-
bidity. Both problems are dependent on correct interpre-
tation of patient-generated data from self-measurement and
laboratory results. The shift in diabetes prevalence and
occurrence in younger patients has been challenging for
GPs [40, 41]. Utilisation of available data produced by
patients (blood sugar measurement) for better tailoring of
treatment requires both a change in workflow and increased
knowledge. In order to optimise the treatment, local
knowledge and a close relation to the patient and the
patient’s network are important. This places the GP in a
key position to facilitate better treatment and supports
greater involvement of patients.

The tripartite consultation developed in this project is
efficient and responds to current needs to improve diabetes
care. For specialist health care, increased diabetes preva-
lence in younger patients has put great pressure on the
available resources. Telemedicine consultation reduces the
time spent by the specialist on each patient and empowers
the GP to treat more patients at his practice without having
to refer them to the hospital. This is also been shown in
other studies [24, 42]. The patient saves travel costs and
time. Norway is a country with a distributed population and
travel distances to the nearest specialist care provider may
be considerable. For patients living in rural areas, this may
result in high costs due to travel expenses and work
absence.

Furthermore, as chronic diseases such as diabetes affect
everyday life and demand close follow-up, support from a
healthcare provider in close proximity is important [43,
44]. Specialist healthcare providers may lack important
information regarding facilities and local parameters for
treating the patient. In order to tailor the treatment and
follow-up of patients living in rural areas, better commu-
nication support is required. In the rural region of Fosen, a
broad range of projects providing increased health literacy
to the local population and to healthcare providers allowed
the telemedicine consultations to be successfully imple-
mented. The need to strengthen diabetes care had been
made apparent to those involved and created an enthusiasm
towards developing improved solutions for delivering
health care. The Styrk Video project was tailored to a rural
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area where the resources are scarce compared to urban
areas, but the enthusiasm and motivation of the local
inhabitants to improve health and well-being may be
higher. High-quality health care may be taken for granted
in an urban area, but may not be a matter of course in more
rural areas. The tripartite consultation represents a new
construct in both rural and urban areas, but can be per-
ceived differently in the two areas. The consultations was
perceived as a positive addition to already existing services
in the rural area, since the alternative still existed, but
implied spending most of the day travelling to the hospital.
In an urban area, such consultation might be perceived as a
substitute for the existing services provided by the spe-
cialist health care without offering any added benefits. In
terms of service innovation, it might therefore be better to
develop and test such new solutions in a rural area, where
the need for services is most apparent. Also, service
innovation in areas with limited resources and lack of
qualified personnel may be beneficial due to the constant
need for tailoring and finding new creative solutions,
adapted to the local context.

A bottom-up approach to service innovation has shown
to be a more sustainable solution than a top-down approach
[45]. The initiative to change the system as well as a
framework for implementing changes started within the
organisation. The participants were motivated by the per-
ceived needs and also received immediate reward for their
efforts in terms of increased knowledge. A bottom-up
approach to service innovation can thus support team
building and make different groups pull in the same
direction for a common goal. The utilisation of tools and
devices (telemedicine) was not the main purpose, but the
need for rapid turn taking and visual control for more
efficient communication made the telemedicine consulta-
tions and thus a tripartite solution possible.

We note that a limitation of this study is that the number
of participants is low, but the answers from all involved
were consistent, and they were also in accordance with
results from other studies done on telemedicine in the
healthcare sector [25]. However, the concept should be
refined and tested in a larger population and with more GPs
and specialists.

8 Conclusion

For patients with chronic diseases, continuous care and
follow-up by medical personnel from both primary and
secondary care are essential. The co-production of health-
care services provides integrated care that is holistic,
comprehensive and empowering for the patient. Improving
healthcare services through co-production between spe-
cialist and primary healthcare providers also has relevance
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for other types of diseases, especially lifestyle related and
chronic diseases. Co-production merges the specific fields
of expertise of separate healthcare professionals and allows
for a more holistic approach to healthcare delivery.

Telemedicine provided a platform for shared consulta-
tion that escaped the usual traps of misunderstandings
grounded in written communication between specialist and
GP. Healthcare professionals are trained in oral commu-
nication, something telemedicine supports. The consulta-
tions provided benefits for those involved in terms of
competence, decision support and involvement, and pro-
vided improved efficiency and quality for the healthcare
services. On the other hand, tripartite joint consultations
challenge the established models of healthcare delivery
between primary and specialist health care by crossing
organisational boundaries supported by different financial
structures. This makes it difficult to establish new prac-
tices, even though the healthcare professionals may be in
favour of change. This may also explain why joint con-
sultations are not in more widespread use.

Service innovation needs to respond to challenges felt
by healthcare professionals. The telemedicine equipment
used in this project is merely a tool to realise effective
consultations between professionals who feel they need
closer collaboration, both to increase their own competence
and to provide integrated care to chronically ill patients.
Future studies should investigate how telemedicine tripar-
tite consultations could involve also other healthcare pro-
viders, and in other fields besides diabetes.
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