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1. Introduction

This report is the result of the course /7 in Society held during the autumn of 2005 at Uppsala
University. IT in Society is a project course aimed at giving the students insight into the
interplay between technology, constructors and users, focusing on group dynamics and
cooperation between groups.

The topic for the course was the use of information technologies, primarily for telemedicine,
at Uppsala University Hospital.

Participants in the course were fourteen students from Uppsala University, Sweden, and four
students from the Rose-Hulman Institute of Technology in Indiana, United States. The
students come from different academic disciplines such as software engineering, computer
science, technical physics and socio-technical engineering, mostly at a master’s level.

1.1 STEVE

The name chosen for the project was STEVE — Student Evaluation of Telemedicine. The
general purpose of STEVE was to examine the use of telemedicine within a project called
SPEX, Spreading Excellence in Healthcare. SPEX based on cooperation between hospitals in
Italy, Spain and Sweden with the goal to market validate a business model for spreading
expert knowledge from specialized hospitals to smaller healthcare units. Chapter 2 provides a
more thorough description of the SPEX project.

The idea of STEVE was to take advantage of an outside perspective to create an unbiased
picture of how SPEX works. In doing so new strengths, weaknesses, problems and possible
solutions could be identified. Thus, STEVE will hopefully support SPEX in reaching its goal
of a more efficient and cost effective healthcare.

Specific goals for STEVE

Even though the general purpose and idea of STEVE have remained the same, the more
tangible goals have changed as the project has progressed. In the early stages of STEVE the
purpose was to examine the SPEX project with regard to four topics, with the ambition to
come up with suggestions for future changes that would improve the way the project worked.
The four topics were:

* Technology solutions for telemedicine

e Evaluation of the medical record system

* Efficiency, rationalization, expansion and increasing profit
* System expansion

About halfway through the project, the focus changed to an examination of three more
distinctly defined parts of SPEX, with the goal of producing three reports to be handed in to
the European Commission, which provides funding for SPEX. These reports will be part of
the basis for assessing the success of the SPEX project. The new areas of interest, as well as
the titles of the reports, were:

*  Quality of Care
* Trial Evaluation Report
¢ SPEX Business Plan

This STEVE report reflects the results of both sets of goals.
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1.2 Method

The method for reaching the general purpose of the STEVE project is to apply a socio-
technical viewpoint that focuses on how technological, organizational, financial and other
aspects have to work together in order for SPEX to be a success.

The method for obtaining specific information about SPEX, and information needed for the
three reports for the European Commission, has been to study all internal documents
describing SPEX. This was done in order to compile relevant information from questionnaires
handed out to patients and doctors, and to perform interviews with the following:

* Participating healthcare professionals (i.e. doctors and nurses)
* Medical technicians

* Technical partners

* SPEX administrative personnel

e SPEX managers

1.3 Outline of this report

The report will start with an explanation of SPEX and background information about the
Swedish health care system including workflow at two Swedish hospitals involved. All this is
found in chapter two. In chapter three technical solutions used in SPEX will be explained both
in a case scenario and in separate sections. An explanation of the network Sjunet, which
constitutes the backbone of SPEX will be thoroughly given. A short summary of the trial
evaluation (Appendix 1) is also given in chapter three. Chapter four contains an outline of
possible improvements of the quality of care, both by establishing a national medical record
system and by the use of SPEX. In chapter five economical aspects of SPEX are examined.
The chapter gives a background to economical consequences of SPEX and principles for
calculating costs. It also explains shortcomings of the methods and how new economical
models can lead to a reimbursement model. In chapter six we explore how SPEX can be
spread in the future and how alternative technical solutions can be incorporated to improve
the system. We also present a suggestion for a new SPEX environment prototype. Finally, we
finish with a summary and conclusions, were we discuss technologies, quality of care,
economical aspects and future perspective.

2 The SPEX project

SPEX, Spreading Excellence in Healthcare, is a telemedicine project funded by the European
Union. The objective is to market validate an organizational/business model for spreading
specialist healthcare knowledge using Information and Communication Technology (ICT).
Hospitals from Italy, Spain and Sweden are participating.

2.1 General idea

The idea is to transfer knowledge through a network (both technically and ideologically
speaking) from a highly specialist Center of Excellence (CoE) to a smaller healthcare unit that
is called a Point of Care (PoC).



The SPEX network model, with a CoE as the hub and a PoC as spoke, has four general
purposes':

* Avoid misuse of specialized clinical resources by treating ordinary cases at the PoC

* Improve service offered to patients by, whenever possible, treating them where they
live to avoid costly and unnecessary travels

* Expand the CoE:s catchment area for clinic cases that fall inside their mission

* Enhance the financial performance of the CoE:s by focusing on the most complex
cases

The idea is thus that smaller hospitals, the PoC, access to specialist knowledge from the
expert hospitals, the CoE, within some particular area. This is accomplished by the use of ICT
and telemedicine.

2.2 Pilot sites and field trials

To validate the SPEX prototype for spreading knowledge, field trials have been performed in
pilot sites in Italy, Spain and Sweden. In each such pilot site one CoE and one PoC have
started to cooperate in different clinical areas. During the project the pilot sites increased with
one PoC, Kyrgyzstan, with Uppsala as the CoE. This report will focus on the Swedish pilot
site, where the CoE is represented by the Department of Plastic Surgery at Uppsala University
Hospital, and the PoC is represented by the Department of Surgery at Mélarsjukhuset in
Eskilstuna, a county hospital.

2.3 Methods used

The methods used for spreading the knowledge in question are primarily tele-consultations
and tele counseling. Tools include live streaming video, videoconferences and shared patient
records.

To set up the technological solution needed, each pilot site has at least one technical partner;
usually an IT company specialized in healthcare. A technical partner in SPEX has two distinct
roles:

* To evaluate available tools on the market and choose the ones most suitable for
standing up to the functional needs of SPEX.
* To implement the chosen tools and provide service when needed.

In Italy the technical partner is called Telemedicina Rizzoli, in Spain TB Solutions and in
Sweden SY Steam.

2.3.1 Dissemination of Information

The main goal of SPEX is to spread excellence in healthcare, which has lead to the need for
dissemination of information. This could be done by guidelines or newsletters. The guidelines
would be a collection of clinical cases published by the CoE, where the PoC would have
access to the latest published version. To ensure that the consulted version is the latest, the
guidelines will be held centrally at the CoE and the PoC would be notified when an update is

" SPEX, Technical Annex, page 4



done’. The newsletters could contain updates on different interesting subjects from the CoE.
None of this has been tried in the Swedish part of SPEX since so few people were involved.

2.3.3 Training & Accreditation

One of the best ways to improve knowledge of personnel at the PoC is through training and
accreditation. The training could be a form of e-learning with tools like Explanograms and
Marratech® but could also be traditional classroom training. In the training process the
network in SPEX could be used to broadcast operations and medical examinations done at the
CoE, thereby provide a unique teaching tool for the PoC:s.

When several hospitals are involved in the future, much can be gained by scheduled clinical
case discussions. A fairly simple videoconference system allows specialists from the CoE to
discuss cases with many PoC:s simultaneously. This forum could also be used to discuss
specific cases and other problems encountered.

Accreditation of staff at the PoC could also be done with support from the network, which
allows specialist at the CoE to watch the staff development and progress through already
established communication paths. Neither training nor, accreditation have been tried in the
Swedish trial of SPEX since so few staff members at the PoC were involved in the trial.

2.4 The Swedish health care system and market

The Swedish population exceeded nine millions in the year 2004. Geographically Sweden is
divided into 21 counties, which are a municipalities with county responsibilities. Each county
is comprised of municipalities and there are 290 such municipalities in Sweden

The Swedish health care system can be divided into a public and a private sector. Together the
private and the public sector provide 1050 General Practitioners surgeries. The public health
care is responsible for about 99% of all care given in Sweden and is financed through taxes
and, to a very small extent, patient fees. The health care system can be divided into three
different levels: primary care, local hospitals and university hospitals at a regional and
national level. This division is made due to regional purposes and different responsibilities for
different bodies of government. The county councils are responsible for Swedish public health
care.

The primary care is where the patient enters the health care system. It consists of everything
from general practicing doctors to work therapists and counsellors. The doctors alone receive
more than 12 million visits every year, and the total number of visits is even greater. Nine out
of ten patients with a pressing need is given an appointment with a doctor. A special part of
the primary care is the elderly care. In difference to most other areas of care, the local
municipalities are responsible for this area, both for elderly people living at home and those in
nursing homes. However, the county councils are still responsible for all treatment made by
doctors.

Sweden has more than twenty county hospitals and about forty minor county hospitals that
take care of patients that can’t be treated in the primary care. The county hospitals have

? SPEX, Technical Annex, page 6
? Chapter 6

10



expertise to cover most of the health care.

The Swedish healthcare market divides the country into six regions. There are eight regional
hospitals in Sweden. The regional hospitals are also called University hospitals due to close
cooperation with medical universities in areas of education and research. Two regions,
Uppsala/Orebro and Skane have two University hospitals each. Uppsala and Orebro is a
SPEX pilot site region. Uppsala University Hospital (UUH) is a Centre of Excellence to
Eskilstuna Hospital as a Point of Care.

The regional hospitals treat all rare and complicated diseases and injuries. In order to save
money and to keep a high level of competence the most advanced expertise and most
expensive techniques are only located to a few national care hospitals. UUH has, amongst
other areas, specialized in complicated wounds and burn treatment. Through SPEX Eskilstuna
hospital can learn from and use excellence of UUH.

County councils and regions may buy services from private companies. Activities that are
carried out by private companies through municipalities or county councils/regions are still
financed using public funds. Due to the Swedish legislation the private companies are not
allowed to charge higher patient fees than government run care facilities, and they must offer
their services on the same term as their counterparts in the public sector.

2.5 Info on Workflow and the two Hospitals

This chapter will briefly give some information about Uppsala University Hospital and
Mailarsjukhuset in Eskilstuna. However, focus is on information that is important and
interesting for SPEX. The information will begin with general facts about the hospitals as a
whole followed by a description of the departments involved in the project. The chapter also
addresses the workflow before and after SPEX was introduced.

2.5.1 Uppsala University Hospital

Uppsala University Hospital (UUH) is the oldest university hospital in Sweden. The first
department was established in 1708. Today the hospital has around 40 departments and more
than 8000 employees. UUH accepts patients from the county of Uppsala, the Uppsala/Orebro
health care region and in special cases, from all of Sweden. The hospitals activities include
medical care, teaching and research. Education and research are done in cooperation with the
Medical Faculty of Uppsala University. The hospital has recently gone through a complete
reconstruction of its organization. The purpose of the reorganization was to get a more
efficient decision making process to reduce the hospitals overall costs and to get a more
efficient organizational management.

The Department of Plastic Surgery

The department that is involved in SPEX is the Department of Plastic Surgery. Its main tasks
are plastic surgery and burn wound treatment. The department has its focus on reconstructive
procedures on patients where there is a very high medical need. This includes, amongst other,
children with malformations, reconstructive surgery and removal of malignant tumours.

The burn unit at UUH is one of two centres in Sweden that can provide advanced care for
patients with major and complicated burns. It also includes a research department headed by
the only professor in intensive burn care in Sweden. The gathered competence in the areas of
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both pressure wounds and burn wounds makes the department a good choice for a “Centre of
Excellence” in SPEX.

2.5.2 Milarsjukhuset

Milarsjukhuset in Eskilstuna is Sodermanland® County’s largest hospital and all citizens of
Sodermanland have the right to be treated here. However, the hospital mainly treats people
living in the northern part of S6dermanland County. For some medical fields the hospital has
a county function which means that because of their expertise within these fields the hospital
provides the health care for the entire county. The hospital works closely together with the
Kullbergska hospital in Katrineholm and they have some joint departments. Mélarsjukhuset
offers:

* Non-institutional specialist receptions

* Intensive care unit

* Institutional health care units

* Departments for diagnostics and treatment
e Surgical units

* Rehabilitation centre

The hospital offers medical, surgical and psychological health care, planned and acute, around
the clock. The northern part of the county (Eskilstuna and Strédngnis) constitutes the main part
of the hospitals business and has 118000 citizens. Collaboration with the Kullbergska hospital
in Katrineholm in the western part of the county, with its 58000 citizens, make people in this
part of the county clientele to lesser extent.

Some statistics:

* 412 hospital beds

* 21346 treatments per year

* 141493 consultation per year

* 2500 employees (fulltime and part-time)

The Department of Surgery

The surgical department is the unit in Eskilstuna that is involved in SPEX. They are
responsible for performing emergency operations and more complicated planned surgical
procedures. Their main focus comprises of reconstructive surgery, surgical care, treatment of
malignant tumours, cardiology, endocrinology, urological and internal diseases.

2.5.3 Critical wounds

In this chapter the importance of patients with complicated wounds receiving correct
treatment by experts is described. At first there will be a short description of what critical-,
complicated- and problem-wounds can be and why these occur. Furthermore there will be a
short description of some routines in the treatment of critical wounds.

What are critical wounds?
Patients are referred to the CoE due to having critical, complicated, or problem wounds.

* A province governed as an administrative and political unit of Sweden
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These wounds are characterized by not healing within a decent time period after a routine
treatment and there is a risk that wounds becomes chronic. Patients that are predisposed to get
these critical wounds are e.g. elderly, and diabetes patients.

A chronic wound starts as an acute wound, but its inflammatory phase is prolonged, and the
healing becomes a non-healing wound”. It is further desired that there will not be oedema
around the wound, as this will hinder a healing of the wound®. The ordinary wound care
routines contain some of the following assessment of the wound with regard to:

* outward appearance

* size

* alterations

* Jlocalization

* smell

* secretion

* pain
After assessment wounds are cared for in accordance with specific clinical guidelines. An
example of a critical/complicated wound can be seen in Figure 2.1.

Figure 2.1 An example of a critical wound.

2.5.4 Work flow with and without use of SPEX

In this chapter there will be a short description of the work flow at the Centre of Excellence
(CoE) which is the Department of Plastic Surgery at Uppsala University Hospital, and the
Point of Care (PoC) which is the Department of Surgery at Eskilstuna Hospital. There will be
a short description of the work flow before and after the use of SPEX.

Procedures without use of SPEX
The Department of Plastic Surgery at the CoE is the department to which all patients, from
other hospitals, are referred if the wound of a patient is classified as a problem wound or

> Akademiska Sjukhuset, http://www.akademiska.se, last accessed: 21th September 2005.
S Universitets Sjukhuset Orebro, http://www.orebroll.se/uso/pagewide 14187.aspx, last accessed:

16th September 2005.
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critical wound. It is an appreciable number of patients that belongs to this category of
referrals, and these patients are therefore occupying beds at the department at CoE’.

The patients are admitted at the Department of Plastic Surgery and treated according to
appropriate clinical procedures and guidelines dependent on the specific patient situation.
In Figure 2.2 the clinical processes without use of SPEX are illustrated.

Clinical work flow

Y

Patient flow

[
I
L . Patient is given I
dPa_\tttletntt Isth Patl_entdls t standard Patient is |
& m! SIS > e & > treatment at | I. referred to CoE
hospital at PoC PoC
PoC |
Patient is Patient is Patient is Patient is
discharged |«&— treated at CoE «4— admittedto |4—— transported to 41—
from CoE reatedat %o CoE CoE |

Figure 2.2 Clinical processes in a situation where SPEX is not used. The existing processes for referring a patient from the
Point of Care, PoC (Eskilstuna) to the Centre of Excellence, CoE (Uppsala) is illustrated.

Procedures with use of SPEX
A patient that would previously be referred to Uppsala University Hospital from Eskilstuna
due to a complicated wound will be a candidate for SPEX®.

Dependent on the specific situation, clinical personnel can choose either to get advice from
the experts by tele-consultation (synchronous) or tele counseling (asynchronous)’.

2.5.5 Tele-consultation

Tele-consultation is used so that an expert at the CoE can help a person at the PoC with
advice and opinions about a patient. The clinician at the PoC can book a time with a specialist
at CoE. Before the consultation the clinician at the PoC will update the shared patient record
with the patient anamneses and pictures of the patient condition. In tele-consultation an
interactive video link is set up between the PoC and the CoE. With the use of a portable
camera, pictures and video can be captured for the doctors and patient to view. The video can
be seen by both doctors at the same time so they can discuss the footage. The computer that is
used together with the camera has specially designed software. This software is used so that
the doctor together with the video can send information that can be useful in treatment. This

" Albert Alonso, Lorenzo Cammelli, Benny Eklund, SPreading Excellence in Health Care, Deliverable D3.1,
User Needs version 2.0, SPEX, 3rd February 2005.

¥ Albert Alonso, Lorenzo Cammelli, Benny Eklund, SPreading Excellence in Health Care, Deliverable
D3.1, User Needs version 2.0, SPEX, 3rd February 2005.

? Market Validation and Support Action Review Report (MPRR), eTEN, Project Review Guidelines and Forms -
Annex I, January/February 2005.

14



information can be time, date, personal information about the patient etc. The video can either
be stored and viewed later or seen directly but in the course of SPEX the direct viewing was
the only method used. This was due to problems that occurred when the doctors tried to save
and edit video. However it could be possible to watch the videos later and store them on the
local workstation and later on a server. Before storing it the doctor would be able to add
information and do some editing of the video. In this method when the video is ready for
viewing, the doctor at the PoC marks it ready and the server then notifies the doctor at the
CoE.

Another kind of tele-consultation frequently used in SPEX is See& Share where doctors use
the phone when discussing the patient. During the discussions software is used so that the
doctors can draw on still images. These images will be seen by both doctors at the same time
and are available to help finding the right treatment for the patient'.

2.5.6 Tele counseling

Tele counseling is very similar to tele-consultation. The difference is that tele-consultation is
synchronous and counseling is asynchronous. In synchronous sessions communication is done
in real-time, i.e. both doctors are at their work stations at the same time which is not required
in an asynchronous session. In tele counseling the person at the PoC doesn’t have to be
present at the same time as the expert from the CoE. Tele counseling is usually via e-mail,
where doctors can send digital images and questions to experts and receive a reply in the same
form.

Emergency consultation

An emergency consultation is planned and performed within 24 hours, with the same
procedure as a planned consultation. A further possibility is to contact the CoE clinician by
3G mobile phones.

In Figure 2.3 the clinical processes, with regards to examination and treatment of a critical
wound patient, with use of SPEX is illustrated.

Patient flow I Clinical work flow
I Clinician at PoC Clgl/lglligtzt tﬁgE Clinician at CoE
I contacts CoE e advises the
for counselling an dition clinician at PoC
Patient is Patient is I
admittet to the —m examined at
hospital at PoC PoC
Clinician at PoC CoE and PoC
I contacts CoE to evaluate the
geta patient
I consultation condition: video
Patient is ; 8 I
) Patient is .
dzeieigzd < treated at PoC |~ |
from PoC

Figure 2.3 Clinical processes in a situation where SPEX is used. The processes that exists when a clinician from the PoC

contacts a specialist from CoE is illustrated.

' SPEX Deliverable D3.2 Prototype Functional Specification. David Menasci. p 21-22
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2.5.7 Comments

It should be remarked that to get a deeper understanding of how the personnel and their work
flow is influenced by use of SPEX at the Department of Plastic Surgery a complete work flow
analysis must be performed.

A complete work flow analysis can only be performed if the influenced participating hospital
department is involved and an observational study of the actual work flow is carried out.

3 Technical solutions

In this chapter description of tele-consultation, tele counseling and the six tools used to
achieve this communication is described.

To provide the services which are the foundation of SPEX, the Centre of Excellence (CoE)
need to be able to communicate with the Points of Care (PoC). This is accomplished by the
use of a distributing knowledge centre, where the CoE acts as the distribution centre and the
PoC as the receivers.

To be able to carry out tele-consultation and tele counseling, six tools have been identified
and used. These are: video streaming, videoconferences, video calls using 3G mobile phones,
shared desktops, shared patient records and IP-telephony. These are implemented using
mostly commercially available technology from various sources''.

3.1 Case Scenario

The tools in SPEX are used as flexibly as possible. In the trial the only fixed time was a video
streaming meeting scheduled once a week. The reason for the fixed time in which the video
streaming is used is the two-doctor-problem, which is that two doctors have to be online at
two different locations simultaneously. The other tools can be used outside of the fixed office
hours and some are even available from the doctor’s home. The patient’s consent is needed in
order to perform any kind of tele-consultation.

A typical consultation with SPEX makes use of the tools in the following way:

* At emergencies or at a follow up an evaluation can be made with the use of 3G mobile
phones. The technology provides high flexibility and the possibility to save moving
images to a computer, but lacks the details and image quality found in video. The big
advantage with this technology is that the specialist doctor in Uppsala has no need to
use his computer, only his phone. This makes the session more flexible and easier to
administrate.

* During the patient’s first visit to the PoC doctor, digital images are taken of the
wound. These images are included in the patient’s medical record and also available as
a basis for possible consultation through e-mail. At this point consultations can be
done through the shared patient records or See & Share desktop where the doctors can
discuss the photos asynchronously (shared patient records) or synchronously (See &

"' SPEX brouchure, Fridén et al p.1-2
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Share). In the case of e-mail consultations the doctors can do this from their home
computer which is both flexible and convenient.

*  When video streaming is concerned, the patient is briefed about the method and asked
if she/he is willing to participate in the study.

* [fthe patient agrees to tele-consultation a meeting takes place through video streaming
in a time slot decided by the doctors and patient. In the trials in SPEX a weekly
appointment was booked for this type of consultation. From Eskilstuna the streaming
is sent to Uppsala so the specialist can see the wound. In return a teleconference image
is shown in Eskilstuna so the patient can see the doctor. A speakerphone is used
parallel to the two tools in order to convey audio.

¢ Usually the shared patient record is created after the video consultation, but problems
with saving both the video and the conclusions made in See & Share sessions has
resulted in the record being mostly made up of images and text.

* Ifneeded a follow up meeting can be done via phone or email

3.2 The primary tools used

The tools for communications used in SPEX have, at Mélarsjukhuset, been developed by the
department of Medical Physics and Technology in close collaboration with the surgeon clinic.
The department is responsible for the purchase, installation, repairs and service of machinery
and equipment at the hospital. The collaboration between Eskilstuna and Uppsala started after
an initiative from the surgeon clinic. Dr Peter Gustafsson at Mélarsjukhuset had good
relations with Dr Morten Kildal at Uppsala University Hospital (UUH) and they together
thought of new technical solutions and ideas that they thought they needed to perform their
job better.

The idea behind the system was that it would be:

* Mobile and flexible
* User-friendly, require limited technical support
* Consisting of consumer electronics

The plan was also that every consultation would be summarized and used in the training of
doctors and also possibly district nurses, but since only one doctor from Eskilstuna
participated, training has not been attempted.

3.2.1 Shared patient records

The first major problem before SPEX was that the doctor in Uppsala needed to see the wound,
so they developed a system where you could send digital photos through Sjunet'* (see 3.3.5)
and have as a part of the shared patient records. Since there was no standard for patient
records the technical staff at SYSteam created a file area at Sjunet were the doctors could add
photos and notes about patients. The system with “shared patient records” was used at all
consultations and formed the backbone in the communication along with e-mails, since these
combined solutions allowed the two doctors to work asynchronously but still get much
information. The patients were referred to by means of unique codes on the Sjunet server, and

12 Sjunet is a network that connects the Swedish health care system. See 3.3
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the area was protected with a password check. The system is both safe and efficient but not a
permanent one. If a standard system for digital patient records would be implemented, a
complete solution is thought to take at least three years to get up and running.

3.2.2 Video-streaming

It was discovered that a still photo in the shared patient record did not give that much
information, it was better to see the wound via video streaming. Then you could get
information as to how the wound reacted when touched. In order to set up a video streaming
system between the PoC and the CoE a carriage with a PC, a video camera, a video server and
a speakerphone was set up at the PoC. A digital video camera was used and plugged into the
AXIS video server which converted the signal to MP2. The video server has an IP-address
which is connected both to the CoE and an FTP-server. The advantage of a video streaming
system is that it can be used in the doctor’s office or an operation room, since the equipment
is mobile.

The biggest drawback is that the doctors, the nurses and the patient all have to be present at
the hospitals simultaneously and therefore a specific time has to be reserved in order to
coordinate a time for consultation.

3.2.3 Videoconferences

The system with videoconference has only been used in combination with video streaming as
a complement. The quality of the picture shown by the conference system was too poor to
give further information about a wound, but could be used to show an image of the doctor in
Uppsala to the patients. The conference system used in Eskilstuna is mute and only gives a
picture presented on the PC screen. In early trials the system contained both picture and
sound, but problems with echoes due to the bare hospital environments resulted in the
solution with a mute conference system. Instead the solution concerning sound was to make
calls on speakerphone during the conference, and several different phones were tested. Finally
an IP-phone was used and the echo and distortions were minimized and was no longer a
distraction to the system. A positive feature with the conference system is that the system is
one-to-many and several doctors can therefore take part in the same conference meeting and
help asses a patient. Instead of a conventional conference system, used in large companies,
software was installed in the PC and a web camera was mounted on the screen.

3.2.4 Shared desktops using “See & Share”

The system with See & Share desktop was created after a request from the doctors. This
technology can be used to retrieve fast information since doctors can talk on the phone while
simultaneously illustrating on a joint screen image. However, the discussions and sketches
done during the See & Share session can not be saved directly but have to be summarized and
written into the shared patient record.

3.2.5 3G mobile phones

Use of 3G mobile phones was not included in the first version of the prototype, but added
after initiatives from the doctors themselves. Thus the doctors already possessed the necessary
knowledge for using the tool.
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This tool could possibly replace the video streaming system but it was soon discovered that
the picture quality was poor and could not be used for tele-consultation. The 3G phones were
instead used as a communication link between the doctors outside office hours. The
possibility to use 3G phones could still be possible if the technology improved, and the
doctors considered the 3G phones had sufficient quality for emergency consultations and
follow up visits.

3.2.6 IP-telephony
When Kyrgyzstan entered the project as the second PoC, the possibility for communicating
through “Free calls over the Internet” using the program Skype was also introduced.

3.3 Sjunet

In 1998 a project named Sjunet started as a cooperation project between seven county
councils. Sjunet connects the Swedish healthcare sector into a single private network for data
communication. Being connected to a mutual network makes collaboration easier within the
healthcare sector and resources can be optimized. Moreover, enhanced collaboration improves
the overall quality and provides better access to both general and specialised healthcare
services at considerably reduced costs. What started with a network consisting of only seven
nodes has now expanded to a nationwide coverage.

The network has the potential to make healthcare routines more efficient through e-health and
telemedicine. It also makes it easier to provide healthcare that focuses on the patient, since
transports can be minimized and the patient can be treated locally. Furthermore, the mutual
network creates opportunities for collaboration between different geographical regions as well
as across clinical boundaries, thus enabling optimization of healthcare resources and a
possibility to reduce the cost of care'.

3.3.1 Traffic on Sjunet

All information that comes from county councils, municipalities and private caregivers can
run through Sjunet. Many different actors can traffic the network providing that the
availability and security of the caregivers are not interrupted. That also includes information
that regards schools, real estates etc. When using a service within Sjunet the caregivers are
prioritized over the other traffic.

3.3.2 Technical description

The purpose with the infrastructure behind Sjunet was to build a platform between the county
councils and other parts of the healthcare sector where useful information can flow through
different services and applications.

The infrastructure is an IP-based computer net solution that is constructed on Ethernet VLAN-
technology. The network is a fibre-optical network, separated from the public Internet. This
enables a secure and reliable exchange of confidential data, such as patient records, that is not
suitable for transfer over the Internet.

B http://www.carelink.se/files/doc_2005629161019.pdf
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The network can manage capacities up to 1 Gbit/s and can therefore handle advanced real-
time critical solutions to problems. The technology enables an almost unlimited transmission
capacity which is necessary for services that requires lots of capacity, like downloading of
sound and images in real-time which is becoming more popular in healthcare. For Sjunet, this
means reliable transmissions for teleradiology, video conferencing, file transfers and
electronic prescriptions.

The nodes in the network are all connected to each other. Due to this structure there are
always alternative ways for the information to flow even if a cable is down. This also makes it
easy to connect for example a new hospital to the network.

3.3.3 Available services within Sjunet

Several examples of Sjunets’ services can be found within the field of telemedicine, including
the secure transmission of patient information, clinical rounds and teleradiology. Another
example is the vast number of prescriptions that nowadays are being transmitted
electronically to pharmacies. In addition, Sjunet is also used for IP telephony, file and media
transmissions and access to knowledge databases. These services are possible because Sjunet
is based on IP technology which makes all tools that are available for the Internet usable. The
technology means considerably enhanced availability, security and capacity. It also enables
Sjunet to continually be developed for future needs and services. Sjunet makes telemedicine
simpler and more flexible. If used correctly, telemedicine can improve the quality of care in
certain fields and lower costs through the more efficient use of limited resources.

3.3.4 Security

The network has to be exceptionally secure because of all the confidential information about
the patients that is being transmitted on it. According to tests there are very few losses of
information packets and small time delays on the network. The risk for outsiders to interrupt
and get hold of the secret information has to be very small. To obtain secure network different
precautions has been made:

* A security group with different capabilities has been established.

* Regular delivery tests are being made to keep the security high.

* Every user connected to Sjunet is obligated to have some kind of security device on
their computer, i.e. a firewall for the connection with Sjunet that checks incoming and
outgoing traffic.

*  All the users have to sign an agreement where security questions are being regulated'®.

3.3.5 Sjunet’s role in SPEX

In SPEX, Sweden had a great advantage having a network like Sjunet, where all hospitals
were connected, at the start of the project. This makes it easy and secure to communicate
between doctors at different locations. Due to the high transmission capacity on the network,
video conferencing can be made with medical accuracy and the doctor at CoE can see the
wound clearly.

" http://www.carelink.se/files/doc_2005629161019.pdf, page 6.
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One obstacle for the technical staff has been that there was no standard for patient records so
they had to create a file area on the Sjunet server where the doctors could add parts of
patients’ journal and photos. Though Sjunet is a secure network there are always risks that the
information about patients gets in the wrong hands. Therefore the patients are referred to by a
unique number and their name is never mentioned on the Sjunet sever, or in the e-mails sent
between the doctors. This is not a permanent solution but it is working well for this project.
There is an ongoing project named Nationell Patientoversikt (National Patient Summary) that
is implementing a solution for the shared patient record problem.

3.4 Summary Trial Evaluation Report

The Trial Evaluation Report, or document D7.3", is part of the deliverables that the SPEX
project is to hand in to the European Commission for evaluation. The report summarizes the
field trials of the SPEX prototype that have taken place in the three pilot sites in Italy, Spain
and Sweden. The purpose of these field trials is to test the SPEX system for spreading
knowledge from a Centre of Excellence to a Point of Care using technologies for
telemedicine. The purpose of the Trial Evaluation Report is to give a picture of how the
prototype and the field trials have evolved, how the system works and how it has been used,
what lessons have been learned and what changes these lessons have implied.

3.4.1 Method

The input to the document is based on other project deliverables (i.e. D3.1 “User Needs” and
D3.2 “Prototype Functional Specification™), questionnaires answered by participating
healthcare professionals and interviews with both participating healthcare professionals and
technical partners.

The document is structured so that each pilot site gives their view on a number of relevant
topics, including:

* SPEX System Testing

* User Training

* Real-Life Use of the Prototype
* User Feedback Collection

STEVE participation in creating the Trial Evaluation Report is limited to the Swedish pilot
site.

3.4.2 Prototype general idea

The general idea when developing the prototype for the Swedish pilot site has been that the
system should be easy to use for doctors and nurses and that it should require a minimum of
service. The prototype thus consists of tools that require very little development, i.e.
consumer electronics like an ordinary digital video camera and software for sharing desktops.
The task of the prototype is to make sure all functional specifications are fulfilled in as simple
a manner as possible.

' Appendix 1
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This approach seems to have been successful during the development of the prototype; neither
the users of the system nor the technical partners can identify any significant problems when
the technical solution was implemented.

3.4.3 Use of the prototype

When learning to use the prototype, the fact that it was the doctors themselves that identified
the functional demands was a great advantage. In this way the doctors had an initial
understanding as to why certain tools were used, which facilitated the learning process.

Judging by how little time was spent on practice, the goal of developing a system that is easy
to use has most certainly been achieved. The users also seem to agree that all tools have been
fairly easy to learn, the hardest being the tool for sharing patient records.

A total of 59 patients have been treated and the most commonly used tools are e-mail, shared
patient records and voice over IP. It is interesting to note that these “simple” tools are often
favoured over more powerful ones, like streaming video. This could suggest that the doctors
find it difficult to use the more complex tools or that practical and organisational reasons keep
the use down. However, it could also mean that a lot of patients can receive proper care by the
use of simple technological tools.

3.4.4 Problems encountered

No major problems have occurred that has obstructed the development of the system or
rendered the system temporarily useless while running. During the development a few minor
problems was identified and taken care of, but nothing out of the ordinary seems to have
occurred.

The functionality of the prototype also seems to be fulfilled without any serious problems.
The biggest problem with respect to functionality has been the sharing of patient data, which
is too time-consuming and not user-friendly enough. This task has therefore been transferred
from doctors to medical secretaries.

It is worth pointing out that the underlying infrastructure of Sjunet has been a prerequisite for
the design of the Swedish prototype. Without the ability to send secure data with high speed,
another approach probably would have had to be adopted to fulfil the functional demands.

3.4.5 Results

The main goals of SPEX are to provide better healthcare to patients on place at the PoC, and
to improve knowledge and experience of the doctors at the PoC by granting them access to
the CoE. Both of these goals seem to have been achieved. The patients are generally satisfied
(see ID2.7 Quality of Care Impact Assessment) and the doctors feel that they have gained new
competence.

3.4.6 Comments

When taking all input into this document into account (i.e. interviews, questionnaires, and
project deliverables) everything seems to point to the conclusion that the Swedish pilot site
has made a successful evaluation of the SPEX prototype. The opinions of the users and the
patients are coherent with the indicators that have selected for measuring in the areas of
clinical impact, technical functionality and economic balance.
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More treated patients and a higher overall use of the tools in the prototype would have been
desirable for making conclusions with higher certainty, but there is no indication that the
SPEX prototype has not been able to reach its goals.

4 Quality of care

This chapter is about evaluation of quality in the health care which is a complex task. Two
parties have to be taken into consideration, patients and staff. The patient’s view is relatively
easy to assess, but a patient without clinical experience might not be the best to decide quality
of a certain treatment. On the other hand, staff will generally regard their work as well done
and therefore attaining their joint opinion should be the aim of an evaluation. To evaluate the
care, questionnaires have to be filled out by both doctors and patients. These questionnaires
should also be based on known methods and experiences. From statistics from these
questionnaires conclusions could be drawn and thereby the result will be as adequate as
possible. This chapter also handles the issue of electronic medical records, a feature that is
hoped to increase quality of care by allowing any physician to access a patient’s medical
record.

4.1 Shared Medical Records

In Sweden today, there are many different systems for electronic medical records and there is
no standard for which system or application that should be used. Most systems that are in use
in hospitals and clinics are not compatible with each other.

When SPEX started to evolve in Sweden there were no electronic medical records
implemented neither in Eskilstuna (PoC) nor in Uppsala University hospital (CoE). All
medical records were paper based. Both hospitals implemented electronic medical records
during SPEX. Today the CoE is using an electronic medical record called Cosmic that is
provided from Cambio. The PoC is using another electronic medical record called SYSteam
Cross, which is now owned and supported by SYSteam, but formerly built and owned by
IBM.

These two different medical record systems that are used within SPEX in Sweden are not
compatible with each other. Communication issues between the record systems have been one
of the problems for SPEX. SPEX has not tried to integrate these two systems since the
introduction of the electronic systems was carried out during SPEX. Because there were no
electronic records when the project started, a temporary solution was designed for the
purposes of SPEX only.

Many ongoing projects are trying to solve the problem with medical record system, but so far
very few have succeeded. The biggest project in Sweden is the National Patient Summary
(Nationell patientoversikt), with the aim to build an infrastructure where all medical record
can connect. This project is evolving right now, but it will still take years before this system
will solve all integration issues. The SPEX technical partner in Sweden (SYSteam) have
decided to wait until better solutions are available on the market before trying to integrate the
two different medical record systems.
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The doctors in Uppsala, the specialists, need some information about the patient before
making a solid appraisal of the situation, especially in the asynchronous case when it is not a
video conference. The doctors in Uppsala need to read the patients medical record in order to
make a judgement in the case.

4.1.1 Temporary Solution

The technical solution designed by SYSteam for shared medical records consists of the use of
standard editions of; Word or Excel, a Quickplace server and a Lotus Notes Database.
Documents used during a session are first uploaded to the server and then shared by doctors.

This is a temporary solution that was implemented only for this project. It is not a permanent
solution that will be used in a future extension of SPEX. The reason why not more work has
been invested in this area is that funds are not intended for developing an advanced technical
solution to this problem, and also that the National Patient Summary (described later), is
already doing well funded research on exactly this problem.'®

The temporary solution used in SPEX is good enough for the moment, even though it did not
fulfil all technical specifications given. In this solution the same work is done twice, as the
doctor must write the same thing first in the shared document, then in the patient’s medical
record. The preferred solution is that doctors should be able to read and write to the same file,
the same record. However, this is not possible for the moment, because of restricting laws in
how to handle personal data of this sort. The laws that regulate this issue are not so flexible
and very limiting; they are not adapted to the technology available today. Many of these laws
are now about to be revised and changed to better suit the possibilities of modern technology.

Another problem is that existing electronic medical record systems are not built for sharing
information; on the contrary they are designed for protecting data.

4.1.2 National Patient Summary
“Nationell Patient Oversikt”, NPO, which would be translated “National Patient Summary” is
a Swedish governmentally funded project in the area of electronic medical records.

NPO started their pilot in October this year in the north of Sweden and it will be evaluated in
December. The doctors will continue working in their own medical records systems and the
idea is that other doctors will be able to access the information through a web interface. There
will only be read permission on the data, no one will be able to write or delete anything
trough the web interface.

NPO has much bigger funding than SPEX and that gives them a better possibility to find a
solution to this problem both quicker and better than would be possible for SPEX. There is no
reason for trying to integrate the systems and it is not what the hospitals want. The Swedish
law for medical records clearly states who may write what in the records. In the case with
telemedicine two separate records will be used, all caregivers write in their own systems even
though it is only the doctor at the PoC that is responsible for the treatment.

' Interview, Mats Forsberg, Uppsala 05-10-07
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4.1.3 Shared information within SPEX
In the specification for SPEX the need for sharing information about patients is stated and a
protocol based system for sharing data is defined. This is what is shared:

Shared text
Information that is transferred from the patient’s medical record to the shared web space:

*  Anamnesis, the case history. This is double documentation since this information is
already available in the medical record.
*  Measures. What measures will be taken.

Shared pictures
* Digital still pictures of wounds that doctors are examining.

Shared video
* A copy of video from sessions where streaming video was used. These clips can be
rather long.

The users must save and upload these parts; documentation and pictures, to the server. The
doctor in Eskilstuna has a secretary to help him with these things.'’

Today it is not possible to save pictures and video in the hospital electronic medical records.
But this is something that will be available in future versions of Cambio and Cross. The staff
do not want to have a separate system for pictures and video. However the problem is that
more technical knowledge will be required from users when more things are added to the
already knowledge demanding new tools. In SPEX this part has worked out well. It is
possible that doctors involved have a positive view on technology, and that this helps.
Technology easily becomes an obstacle.

4.1.4 Saved Video Session

Previously, it has not been possible to save video sessions. However, after the summer this
was implemented. A problem with the video sequences is that they are very long, which
makes it difficult to use them later. Generally, doctors does not have time to watch through a
10min video to see 30 s of interesting material. The problem then is who could edit the videos
after sessions. There are standard tools available, but they are not considered easy to use, and
mistakes may ruin an entire video.

Use of video clips has been questioned, but we believe that use of video may be more useful
than users think. Therefore, we believe that use of video is an important educational issue.

4.1.5 Comments

Research within SPEX has shown that there is no actual need in for shared patient records
between the two hospitals. However, doctors within the SPEX project need to open and read
medical records at other hospitals. There is no need for functionality to write in medical
records from other hospitals. If the solution only involves an “open and read” function, this
eliminates many of the problems with shared records. In the field of “open and read”

" Interview, Erik Fridén and Peter Gustafsson (Eskilstuna: 05-10-25)
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successful projects, which have solved similar issues, have been found. Consequently, we
believe that the best solution for SPEX would be that SYSteam Cross medical record opened
up and let the Uppsala doctors read records for patients that will be treated though SPEX.
This could save both time and money.

Since the patients are in Eskilstuna it is natural that Eskilstuna hospital has the responsibility
for the patient’s medical record. Uppsala is still required to have a separate journal where all
recommendations that are given are written down.

It is obvious that shared medical records will improve healthcare once it is installed and
doctors have learned the system. In the meantime when the system is being installed, the
shared system can be an obstacle in the working process for doctors.'® Problems like these are
very important when evaluating health care. In the SPEX project evaluation of quality of care
has been very important and an entire document was written due to this.

4.2 Quality of care in SPEX

One part of the STEVE project was to evaluate the Quality of Care'” in SPEX and write a
document about it. This document will be a part of the final EU report that the SPEX project
will present for the European Commission. The document will show that the SPEX project
improved the quality of care in the three countries involved.

4.2.1 Purpose

The purpose of the document was to evaluate how SPEX has affected the quality of care in
the three countries involved (Sweden, Spain and Italy). It has been of high importance to ask
the patients and physicians what they think of the treatment in the context of SPEX. This has
mainly been done by means of questionnaires for both patients and physicians. These
questionnaires have then been compared and conclusions from these have been made.

The document is also about both how the care was delivered before and after the introduction
of SPEX. Therefore one chapter states what clinical alternatives that were available before
SPEX. Another chapter looks into the clinical alternatives that SPEX has made possible. The
last of these two chapters also looks into other things that the SPEX project has made
possible. The possibilities vary between the different countries and therefore the chapter is
divided between the different countries.

The methodology used for the evaluation is also described in the document. In both of the two
and “Literature and experiences”, methodologies and different

b

chapters “methodology’
evaluation factors have been discussed. As well as the possibilities when evaluating has been
taken into consideration the limitations have also been of high importance.

4.2.2 Comments

SPEX has been very helpful for the patients involved. It is due to the SPEX project that the
patients have been treated more closely to where they live. The patients now have two
physicians that have been involved in the treatment instead of one, which was the case before

' Goran Karlsson, Uppsala nya tidning (9 december, 2005)
" Appendix 2
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SPEX. This has showed to be a positive aspect from the patient’s point of view. In the cases
where the patient still needs to go to the CoE due to severe injuries the rehabilitation part
could be done at the PoC, and that has been highly appreciated by the patients. The patients
have also appreciated the good communication between them and the physicians and
therefore felt as they have been actively participating in the treatment. Not only the patients
have felt that the care has been of a high quality, also the physicians have felt that the
delivered care has kept good quality.

The SPEX project has created new channels for networking, communications and
collaboration. The physicians are more likely to work together after SPEX while they already
know who they are collaborating with and can trust them. The rehabilitation possibility, with
help from the techniques used in SPEX, will bring different hospitals and staffs to work
together and thereby increase the quality in more geographical areas.

Evaluation outcome from the three countries should be kept apart, while evaluation is strongly
related to the environment where the evaluation took place. Differences between
environments should be clearly lined out for the comparison. No conclusions regarding other
countries should be taken from the evaluation from another country.

Patient satisfaction is often strongly influenced by expectations of care. Patients treated in
SPEX are much likely to be affected by their own expectations of the quality of care in SPEX.
For example, how much did they know of SPEX and the care delivered by SPEX before and
how did they think about it before they went to the first session?

Another aspect of SPEX is that a fourth country also was involved, Kyrgyzstan. The majority
of patients participating in the Swedish pilot of SPEX have been treated in Kyrgyzstan, with
Kyrgyzstan as the PoC and Uppsala as the CoE. Kyrgyzstan was added as a PoC in SPEX
later than the PoC Eskilstuna. In Kyrgyzstan the need for consulting was and still is very high
because of the high number of patients. After the and of SPEX, Kyrgyzstan will still need
help with the treatment of their patients.”’ How this will work and how it should be funded are
still open questions. Perhaps an organisation like SIDA could be interested in this project and
help Kyrgyzstan with funding money.

5 Economical impact

5.1 Economic consequences

The economic gains at the PoC, Eskilstuna Hospital, are primarily concerned with
eliminationg costs of sending the patient to Uppsala University hospital (CoE). These costs
are both concerned with costs of transporting patients, and level of care being lower and
thereby lowering cost burden for patient treatment.

* Interview, Morten Kildal (Uppsala: 05-10-28)
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Furthermore the municipality”' will experience an economic gain. This is due to patients
getting treatment early in the sickness stage, and the wound therefore will not have to be
redressed for many years after. Economic consequences for the CoE are restricted to only
being costs, as patients are now treated at the PoC.

5.2 Present principles for calculating costs
When developing a reimbursement system for a telemedicine project it must be based on a
win-win situation otherwise the business should not take place.

There are three basic principles for calculating costs for the CoE and the PoC; these are
described in the following text. At the end of the description there will be a discussion of
shortcomings of the methods.

1. Subscription agreement on hospital level
Uppsala University Hospital is paid an amount of 10 SEK per inhabitant in the municipalities
that the hospital has a bilateral agreement with. This payment should cover consultations over
the phone, mail and further development.

2. Subscription agreement between: CoE, PoC and municipality
Here an agreement should be made with the CoE and the PoC that can have a sub- agreement
with the municipality about the elderly home care.

3. Fixed patient costs for accomplished health care jobs
Here there will be a fixed cost to pay dependent on the health care service that is delivered.
This could for example be that the CoE is paid a fixed price for a patient consultation.

5.3 Shortcomings of the methods

The advantage of the subscription methods are that the CoE is ensured compensation, and the
disadvantage is that this form of payment will not stimulate further telemedicine development.
The problems with the subscription agreements are that it will not lead to further development
as the agreements are made for a longer period e.g. a year.

Regarding the third method of paying per used health care service, this might have the
consequence that the PoC will stop using the system at the end of the year if the budget is
low, the consequences may be that patients will not get the best treatment, or will have to wait
for treatment.

The problems with the methods mentioned above have led to a combination model: that is on
its way of being implemented in a contract between Uppsala and Eskilstuna. This method
combines a lower fee for service combined with a subscription fee. The combination will
hopefully lead to a solution that is beneficial for both parties. A future development of this
deal between the two hospitals could be to make it possible for the municipality to buy faster
care for its wound patients.

*! A political unit, such as a city, town, or village, incorporated for local self-government.
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5.4 Economic models

Seen from a scientific point of view SPEX is useful and developing. Knowledge is spread and
patients get better treatment. However the economic point of view is somewhat more difficult
to measure.

5.4.1 Socioeconomic impacts of SPEX

To evaluate economic costs of SPEX we have chosen to look at socioeconomic aspects of
SPEX. This means that we are estimating impacts of SPEX on society, and are evaluating
these effects against economic costs, by using defined socioeconomic analysis models. This
makes us capable of assessing costs against for example patient satisfaction and effects of
treatment against costs.

We have chosen to use a cost-effectiveness analysis to evaluate the effect of the new
treatment method with SPEX. It is chosen to evaluate costs against the number of days the
patient needs home care of their wound, before and after treatment with SPEX. As the cost
effectiveness method states that new technology should be implemented without further
analysis if the cost of new technology is less and if the effect of new technology is better.
Using this we have come to the conclusion that SPEX should be implemented. For a further
description of the cost effectiveness analysis see Appendix 3.

Regarding an evaluation of patient satisfaction against costs, we have chosen to use a cost
utility analysis. In the analysis we evaluated three patients’ health states before and after
treatment with SPEX, based on a health utility classification system. This was performed by
making the patient classify their health state in a questionnaire. The questionnaire showed that
the three patients improved from a health state of 0.59 to 0.72 on a scale where 0 indicates the
worst possible health state, according to the questionnaire, and 1 indicating a perfect health
state. To see a further description of cost utility analyses see Appendix 3.

5.4.2 Different economic models

Uppsala university hospital gains roughly 30% of its revenue from selling treatment to other
hospitals. With the usage of SPEX, and thereby making it possible to treat difficult injuries in
a hospital closer to the patient, Uppsala looses some of this. The solution is to let the PoC to
pay CoE for help they get from SPEX. This can be done by different means.

1. Subscription agreement on hospital level: Using this model the PoC pays an annual
fee to the CoE. This fee should cover consultation by phone, mail and further
development. The drawback with this method is that it could create an over usage of
the system and thereby costing much more for the CoE than gained from the fee.

2. Fee for service for accomplished health care jobs: Using this model there will be a
fixed cost to pay dependent on the health care service that is used. While this method
will cover the CoE:s costs and not create an over usage of the system there may be
reluctance from the PoC to use the system at the end of a year when budget is strict,
even if the CoE can offer better treatment.

3. Combi method: When using Combi method there will be an annual fee and a patient
cost these will be split so each covers 50% of the expense. This is the model most
likely to be used in Sweden.

29



5.4.3 Reflections on socio economic analysis

What can be difficult to measure with a socioeconomic method is if you want to measure
multiple effects against a cost. Then you will need to perform multiple socio economic
analysis for example cost effectiveness analysis.

We chose to measure patients’ health state by means of questionnaire based on a modified
version of health utility index. As we chose to look at only four aspects of patients’ health
state: Mobility, emotion, self care, and pain, we get a restricted view of the actual patients’
health condition.

Furthermore the results of the questionnaire we got, were only based on three patients and can
therefore be used as a template for how to do a real statistically correct analysis of results,
when more patients can be involved.

What is interesting is the idea of cost utility analysis, to evaluate health of patients, and trying
to state when a treatment is expensive or when it is inexpensive.

In an article in “Aftonbladet” Olle Svenning discusses aspects on the price of improving
health state of patients. How much is society willing to pay? It is a common opinion among
health economists and “Lékemedelsbranschen” (translate= Medical industry) that society is
willing to pay 900.000 SEK for improving the health state of a patient to the perfect health
state. A more expensive treatment is not profitable for society.

5.5 Reimbursement problems

By treating patients at the PoC and thereby increasing competence of doctors working there, it
is unavoidable that at the same time the CoE looses some of its competence due to lack of
new patients. It is calculated that 25% of a physician’s time is made up by competence
development and traditionally this cost is imbedded into treatment of a patient coming from
another municipality. This imbedded cost will disappear when utilizing SPEX and must be
remedied. Due to mentioned shortcomings of existing principles for calculating costs for
reimbursement a new and more effective model is needed. The new model for reimbursement
should take the following obstacles into consideration:

* Inhibit telemedicine development
* Consider low budget situations at the PoC

There should also be a focus on the following areas:

e Stimulate use of telemedicine in general,
e Promote use of SPEX in Eskilstuna.
e Make it a win-win situation for both the CoE and PoC.

5.6 Economics versus technology perspectives

Economy is very important in the use of any technology. It doesn’t matter if technology is
new or old. An introduction of new technology into a project takes time and costs are usually
high. Economy is typically an issue and the question asked is: “Will use of this technology
help to make or save money?” If it will not then there is often no real incentive to introduce
technology.
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The main thing to consider when introducing new technology into a project like SPEX is that
the needs of users must be the guiding principle. If users do not want/need new technology
then usage may be very limited. As seen in the evaluation of SPEX, usage of technology is
reversed proportional to the difficulty level of the technology, i.e. the user prefers easy-to-use
technology.

6 Ideas and suggestions for the future

This chapter goes into what the project can become in the future. First economic aspects
areconsidered. Further on it takes a look at different technologies that would aid the SPEX
project. An evaluation of different collaborative software is done. Finally the Explanogram
technology and the Marratech system are presented and the possible uses they have for the
project are discussed.

6.1 Spreading SPEX

6.1.1 Acceptance of SPEX

For the SPEX project to continue running in the future, it has to be considered a success from
several aspects. One of the main things is the economical point of view. If SPEX doesn’t
create an economical incitement in both the CoE and the PoC, it will not survive for long. The
first thing that has to be done is to close the first deal between the Uppsala CoE and the PoC
in Eskilstuna. Due to the combination of a subscription and fee for service method in the
contract, it would lead to treated patients and therefore a real start for SPEX without EU
funding. To gain additional patients actually treated in SPEX, some sort of agreement for
economical reimbursement from the municipality is needed.

Another important factor for the survival of SPEX is a general acceptance of the technologies
used among doctors. This is important from two points of view; the maintaining and
expansion of the project. If doctors and nurses currently working with the system do not feel
that it’s adequate for their needs it will be hard to find people that are willing to invest their
time in an expansion of the system It is therefore important to keep on improving the system,
especially the audio and video quality, as well as make it simpler and simpler to use. This will
in time save both time and money.

6.1.2 Competition and future expansion

Even if SPEX turns out to be economically effective and spreads worldwide, it could meet
increased competence as well as competition. Uppsala University Hospital could in the future
be a Centre of Excellence to several other hospitals and departments in Sweden and
internationally. The Hospital could also be a Point of Care to an international Centre of
Excellence. When the cost of healthcare and travelling expenses is a more economic
alternative, patients could be referred to Sweden from other countries, as well as from Sweden
to other countries. That is to a Centre of Excellence or Uppsala University Hospital accredited
hospitals, for safety, hygienic and trusty reasons. The Swedish healthcare market in the Baltic
States is presently small, but will increase since the Baltic States are now members of the
European Union. In the future SPEX may be used in addition to the present techniques. There
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are eight University Hospitals in Sweden. Each of them is a potential competitor to Uppsala
University Hospital on the telemedicine market. In Sweden (in particular the northern parts)
the population is widely spread out. This together with the fact that Sweden is a world leader
in Internet usage makes it a perfect country for telemedicine. A CoE that can convince a large
amount of small communities to use their knowledge will have an advantage over other
CoE:s. Sweden has however strict rules of who is responsible for the healthcare in different
stages of a disease, making it difficult to compete. The hospitals are not supposed to make a
profit but rather to reach break even. With projects like SPEX a hospital can hopefully reach
break even with less effort than without it. The university hospital that finds the best model
for a win-win situation will win this race. In multi-professional organizations such as
healthcare, attitude and collaboration issues will be most important.

6.2 Alternative technical solutions and tools

6.2.1 Development into other fields

A natural development of this system would be to expand it into different areas of practice:
dermatology, peephole surgery, stroboscopic examinations, ultrasound and other real time
examinations. The only limitation is that the video server only can handle

S-video format. If the organization around shared patient records is developed further, this
will probably minimize the need for the other technologies. Such a project is currently in
development in Sweden.

In the future it may be possible to put video file from streaming directly into patient records.
Today it is possible to insert still photos and x-ray photos.

6.2.2 Another approach to the SPEX Prototype

Improved to SPEX prototype

Through the analysis of the SPEX we have found some areas which can be improved and will
suggest possible solutions. One area in which several doctors had problems was transferring
files about patients from PoC to CoE and vice versa, this was both difficult and limiting. One
example is that files had to be uploaded to a central server in order to share them a task that
required both time and technical knowledge. The current process is not flexible or intuitive for
users; a more lifelike way of sharing documents is preferred by staff.

Tests of several “off the shelf”’-products found a better solution for file sharing using Groove
Networks. For the full collaboration software evaluation, see Appendix 4.

Groove software integrates most of the needs of SPEX as well as other functionality.
Integration makes SPEX easier to learn, use, and set up, as it is only one program instead of
several. We believe even this software can be improved upon however. Several ideas include
integration of video conferencing, like Skype Video that goes beyond Groove’s text and voice
chat. Other future improvements include marking sections of video files and dynamically
storing shared sketches. The SPEX model can be improved by moving towards an all
software system with one simple interface for real time and static collaboration tools, and with
data stored locally. This would make the system less complicated, easier to learn, and an
ability to spread faster to new CoE:s and PoC:s.
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Current SPEX prototype

LIVE Video streaming

SPEX Server
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3G mobile phone
| Videoconferencing |
| PC desktop sharing |

Eskilstuna (PoC) Sjunet

Uppsala (CoE)

Figure 6.1 Current SPEX prototype communication scheme. A central server is used for sharing of patient data.

Alternative SPEX Prototype

In the alternative SPEX prototype instead of uploading files to a central server they are
transferred directly from the doctors PCs at the Point of Care to the centers of excellence. This
eliminates complexity from the system making it easier to quickly set up an easy to learn
“drag and drop”-file sharing system. New locations using the SPEX prototype would not have
to go though the process of setting up a server for file sharing. This solution would also be
cheaper to implement.

LIVE Video streaming

Sener

DV
camera

*.-.--.---.

Explanogram

""""" | 3G mobile phone |

. | Videoconfere ncing |

_ Database ; | PC desktop sharing |

Video Archive | |
Eskilstuna (PoC) | Sjunet ‘ Uppsala (CoE)

Figure 6.2 An alternative SPEX prototype communication scheme. Here the central server is moved inside of the PoC and

the sharing of patient data is directly user to user.
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Collaboration tool

The collaboration tool we choose to use to demonstrate an improved SPEX model is the off
the shelf Groove Networks program called Groove Office. The program was the easiest to
learn and use. Its direct file sharing system and integrated application sharing tools were
improvements over the current system. It is not a perfect program however and with future
versions and competitors bound to improve on it with integration of video conferencing, and
other features. It does however demonstrate that greater integration and simpler file sharing
will make the SPEX model more viable. Several other off the shelf tools were experimented
with and the tool by Groove was the best for this application. For the full collaboration
software evaluation, see Appendix 4.

Differences from Old Prototype
* Faster and easier to use as it is integrated into a singel easy to use windows program.
* Stores and transfers videos, images, text, etc. instead of just a few file types.
* Previously separate features now integrated to make it easier to install, learn and use.
Currently video conferencing is not integrated.
* No central server allows for easier and faster data transfer that sidesteps privacy issues
involved with storing data off site.

File sharing

To share files, doctors can simply “drag and drop” the file they want to share onto a
workspace. The file is automatically transferred onto the workspace of the doctor on the other
side of the connection where they can simply click on the new file to view its contents. This is
possible with all file types; audio, video, text and others.

Sketch tool

The sketch tool has the same capabilities as the “See & Share” program currently used in the
SPEX prototype. It allows doctors on both sides of a connection to draw on an image at the
same time. Both doctors can see what the other doctor is drawing in real time. The advantage
over the previous system is that it is integrated with the file sharing, chat, and other tools. By
increasing the integration of the software the system becomes easier to set up, learn, and use.
Only one program has to be installed, learned, and used instead of several.

Cons to the new approach is that sketches still can not easily be saved and are not recorded in
real time for future viewing. The shortcomings of this program will be addressed in the next
major section that presents the Explanogram technique.

Future Features
There are further improvements to the current SPEX prototype that could be suggested:

* Adding indexes and using indexes in video clips

* Ability to save dynamic sketches

* Ability to save and index voice chats;

* Integrated video conferencing, as can be demonstrated with the newest version of
Skype.

* Ability to easily mark important sections of videos inside the integrated environment.

* Ability to mark on 3D-images and video.
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6.3 Explanograms

6.3.1 Background
Explanogram was developed at Uppsala University by Arnold Pears and associates in purpose
of complementing existing educational resources for teaching computer science.

Explanogram is a new way of being able to save an explanation that was written on a sheet of
paper together with a synchronised sound recording of what was discussed at the time. The
explanation can then be saved as an animated online presentation that later can be played back
in chronological order of creation of the written material. Using an Explanogram makes it
possible to rewind, skip forward, and examine specific areas of an explanation.

Teachers can easily explain something using pen and paper during a lecture or an office hour
consultation and simultaneously record the explanation which can be stored on the
Explanogram homepage. The teacher could now refer to the homepage when a student needs
an explanation instead of explaining the same thing over and over again.

6.3.2 The technology behind Explanogram

The technology behind Explanogram is rather simple. The only thing required is a special
pen, and paper with a special pattern based on a technology by Anoto AB. The pattern that is
printed on the paper consists of a grid of dots which has to be printed with carbon-ink due to
the infrared spectrum that the digital pen operates in. With this pattern, the camera inside the
pen easily can detect and locate its position on the paper. While writing, the pen stores the
user’s pen strokes and their positions on the paper. When writing is completed data is
transmitted from the pen to a web server by marking a send box on the sheet of paper. The
transmission of the information is either sent through a computer with a USB cable or through
a telephone with Bluetooth.
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Y ~Camera -
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Figure 6.3 The Anoto pen and the Anoto paper.

Information is then automatically forwarded to a Paper Lookup Server at Anoto AB where the
pattern on the paper is recognized and sent to the right destination, e.g. a database on a server
at Uppsala University. A user can now through a web browser easily get hold of the
Explanogram and replay it.

The beauty of an Explanogram is that it not only shows you the final image, but it shows you
the process by which that image was created. This dynamic drawing makes it very useful in
showing a process and is something that is very useful.
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Figure 6.4 The Explanogram shown in a browser.

6.3.3 How can Explanogram be used in healthcare?
Explanograms could be used in healthcare in two different areas, in telemedicine and for

teaching medical students.

Today the doctors involved in SPEX have expressed a lack of function of saving the
explanations of a procedure from the Centre of Excellence (CoE). Explanograms could be
used as a complement in the project to the already existing technologies. With this technology
the doctor at CoE could draw directly on an image with the injury while explaining. The
drawing on the picture together with the sound could then be saved and uploaded in a
database and reached by the doctor at the Point of Care. This database could be used as a
complement in tele counseling or as a reference for later use if a similar case shows up.
Additionally, these saved Explanograms could then be referenced when the doctor goes to
perform a surgery on the person from which they were created.
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Unfortunately, the way Explanograms are designed, it would be time-consuming to use them
in a real-time consultation.

o f«n] -

Figure 6.5 Explanogram demo

6.3.4 Improving adding sound and pictures

Today it is difficult to synchronize sound and pictures with an Explanogram if you do not
have a technical background. An easy application at the homepage for adding sound and
pictures would make it easier to use it, instead of putting the sound and picture file through a
terminal in the right directory as the Explanogram. This could be aided by a better user
interface.

Additionally, it would be much easier if a digital pen were developed that incorporated sound
recording into it. This could easily be done by adding a microphone to the pen. Unfortunately,
this is something that we have no control over because we are not the manufacturer of the
pens.

Another obstacle is that in order to write on a picture, you have to print the picture on the
special paper with an ink printer. Additionally, the possibility of printing the Explanogram
paper on an overhead project sheet, and then putting that overtop of the image would also
allow the use of a background image. This too is not efficient though. Ideally, you would be
able to combine background image with the Explanogram paper.

6.4 Marratech

Marratech is a tool for web based meetings (e-meetings). An e-meeting is a special
environment, available via internet, which provides possibilities to transfer speech, images,
communication through text, availability to share documents and be visible to the other

37



participants in the meeting. It works just like a telephone conference but with image and text
included. In order to use Marratech, a server is needed in the network and a client has to bee
installed on the computer. The user also has to have a microphone and headphones or a
speaker and preferably also a web camera (USB-camera). Marratech is currently used for
meetings in research and development projects, as a way for supervisors to provide
instructions for doctoral students while away and as a complementary way of communicating
with students taking distance tuition.

A Marratech server is already installed within Sjunet and a client is available to download
from Marratechs web page. The problem however is that the firewall on the computer, and
possibly at the hospital, has to bee disabled in order to make the program work, something
that is too uncertain to try at a hospital. If the technology was allowed, or the problems could
be solved Marratech could replace See & Share with an interactive platform that allows
recordable consultations from the doctor’s home computer.

Participants
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Environment has room for
everyone. The Particpants
area Qives you an averviaw
aof who is currently present

Voice over IP

To talk to your group, simply press
the microphone button. Low delay,
crystal clear Voice over IP provided
by Globzl IP Sound.

X S

PAOT o wwOeORs e S

[ e repens e

Whiteboard

The Whiteboard area is where all users can
intaract by sharing applications, M5 Office
documents, images and drawings.

Chat

Send a small
message or a
wehb link to
averyona or to
only one person.

Video
If desired, video can
be used within your
envirenment,
enabling you to
meet others with
high guality video,

Pointers, markers, live camera snapshots
and other tools are available to help you
share your ideas.,

Figure 6.6 A picture of Marratech with explanations.
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7 Summary and Conclusions

The objective of the STEVE project was to give an outside, independent view of the EU-
funded telemedicine project, SPEX. We aimed at being capable of giving an objective view
on the SPEX project that might inspire later telemedicine projects in the same area as the
SPEX project.

The objective of the SPEX project is to market validate an organizational/business model for
spreading specialist healthcare knowledge using information and communication technology.

In our outside view of SPEX we decided to analyze aspects we found had an impact on
telemedicine in general. We therefore chose to analyze areas of impact of technology, quality
of care and economic impacts.

When a treatment is changed to be performed with telemedicine, it involves an
implementation of new technologies that doctors need to use to perform their job. We
therefore decided to analyze technologies that are being used in SPEX, and doctors’
impressions of working with these technologies. This helped us getting an understanding of
health care professionals and their way of working. As patient and treating doctor are no
longer in physical contact, it is of great importance to analyze patient experience of the new
treatment method, and thereby the patient satisfaction. At last we chose to look at what is
needed to make a telemedicine project run and be economically beneficial for all involved
parts. We therefore decided to perform an economic analysis where we looked at both
economic perspectives together with social aspects.

7.1 Technologies

The technologies that it was chosen to use in SPEX in order to be able to provide tele-
consultation and tele counseling were analyzed regarding getting an impression of how usable
the different technologies are in the treatment of a patient. The concerned technologies are as
follows: Shared patient records, video streaming, videoconferences, shared desktops, 3G
mobile phones and [P-telephony.

Regarding shared patient records we found that shared patient records together with e-mails
provided a sufficient amount of information even though communication was asynchronous.

The advantage of using video streaming turned out to be the visual impression doctors had
when examining doctors for example pressed the wound. A shortcoming of this method was
that doctors, nurses and patients had to be present at the same time, which turned out to be a
practical problem when arranging a consulting time.

A positive aspect of videoconferencing was that several doctors can take part in the same
conference meeting and help assess a patient. 3G mobile phones turned out to have too poor
picture quality, and was therefore not widely used in SPEX. It was only used in situations
where doctors at the PoC needed a fast answer from the CoE.

7.2 Quality of care

When evaluating a telemedicine project it is important to look at the patient level of
satisfaction with the treatment. This is especially important as ordinary treatment with face-to-
face communication is substituted by a technology that mediates communication. As
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communication is not any longer direct, we found it of great importance to analyze
consequences by evaluating both patient satisfaction, and patient perception of the patient-
doctor communication together with the doctor’s perception of the quality of the treatment.

To get a measure of quality of care, it was chosen to use questionnaires, both for doctors and
patients. The questionnaires were based on an evaluation of how treatment was in the context
of SPEX. The greatest advantage, according to the questionnaire, is that patients have the
possibility to get treatment closer to their home. It was further found that patients felt they
took part in the treatment due to good communication between themselves and the doctors.

The questionnaire indicates that patients were satisfied with quality of care, and felt they had
received an optimal treatment. The doctors felt that they had provided quality of care that was
sufficient. This is a positive aspect of SPEX, as both the patient and the doctor find the
treatment sufficient.

7.3 Economic aspects

When looking at economic perspectives of SPEX, we decided to evaluate the economic
situation by performing a socio-economic analysis, where we took both economic costs and
impacts of technologies in society into consideration. By performing a cost effectiveness
analysis, it was possible to either calculate the price of switching from one technology to
another, or to state that the new technology should be implemented without further analysis,
due to cost of new technology being lower and due to new technology being more effective.
To evaluate costs against patient satisfaction of treatment we chose to perform a cost utility
analysis. By use of questionnaire and established health utility index we measured patient
satisfaction and found that patients improved their health state compared to their health state
before treatment with SPEX.

7.4 Future perspectives

Doctors indicated a lack of being able to save explanations during a session between the PoC
and the CoE. In this relation it was chosen to analyze whether the Explanogram could be a
support for that problem together with existing technologies e.g. tele counseling.

A further expansion of SPEX could be to other areas of medicine, for example in the field of
dermatology, peephole surgery, stroboscopic examinations, ultrasound and other real-time
examinations.

To ensure that SPEX could run in the future, when funding from the EU commission ends, it
is relevant to have a reasonable model for reimbursement. The model should ensure that none
of the involved parts will have the majority of costs, and none will benefit economically on
the business concept.

Such a model is necessary in order to promote development of SPEX, but also telemedicine
projects in general.

Several reimbursement models have been discussed in the SPEX project, but none was yet
found to be sufficient.
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Introduction

Document D7.3 covers a late phase of the SPEX project timeline. It summarises and evaluates
the field trials of the prototype that have taken place in the three pilot sites. It is thus part of
WP7 “Field Trials”, which is aimed at testing the SPEX system with real-life users and
evaluating their acceptance and satisfaction of the concept. This document covers tasks 7.1,

7.2 and 7.3, which correspond to the field trials in Italy, Spain and Sweden respectively.

Purpose of This Document
This document gives a picture of how the prototype and the field trials have evolved, how the

system works and how it has been used, what lessons have been learned and what changes

these lessons have implied.

To achieve this, the document takes as input other project deliverables (i.e. D3.1 “User
Needs” and D3.2 “Prototype Functional Specification”), questionnaires answered by
participating healthcare professionals and interviews with both participating healthcare

professionals and technical partners.

The document is structured so that each pilot site gives their view on a number of relevant
topics, including:

* SPEX System Testing

* User Training

* Real-Life Use of the Prototype

* User Feedback Collection
The contents of this document are to be considered a direct input to WP2 “Impact Assessment

and Business Plan”, which will allow the SPEX Consortium to move from a theoretical
business plan at the beginning of the Market Validation phase to a business plan based on the

experience gathered from the field trials.

Glossary
PoC Point of Care
CoE Centre of Excellence
CCu County Council of Uppsala
ESH Eskilstuna Hospital
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DV camera Digital Video camera
Quickplace An electronic shared workspace to support a task, project
or initiative.
Skype Program for making free calls over the Internet
Sjunet A national broadband communication network in Sweden
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SPEX System Testing

Italian Pilot Site

Spanish Pilot Site

Swedish Pilot Site

This section focuses on the technical solution used in the Swedish pilot site. Issues that are
addressed include the ideas behind the solution, what the resulting system looks like and what

technical problems the project has run into.

System development
To provide the services (teleconsultation, e-learning) that are the foundation of the SPEX

project, the Centres of Excellence need to be able to communicate with the Points of Care

through a high speed IP network.

In Sweden, a network of the required type was already in use before the SPEX project started.
It is called Sjunet, and it connects hospitals with each other and with county councils, private
providers of Care, pharmacies and suppliers. Thus, in Sweden, all SPEX communication and

data transfer takes place on Sjunet.

The general idea behind the technical solution in the Swedish pilot site was that the system

should be:

* Mobile and flexible.
* Usable and require little technical support.

» Consisting of consumer electronics and “off the shelf’ technology.
An initial evaluation of the functional demands that doctors had on the system showed that

tools were needed for sharing information about patients between the PoC and the CoE, as

well as the ability to send video images from the PoC to the CoE.

The first version of the system consisted of a shared online information depot for pictures and
patient records, and a videoconference system. However, due to low resolution and poor
image quality, the videoconference system was not able to convey useful information about
specific wounds from the PoC to the CoE. The system was therefore completed with a proper

DV-camera and a video server from AXIS, allowing streaming video of high quality.
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After a request from the doctors, a software solution for shared desktops called “See & Share”
was added to the system in a late phase. This allows users to make illustrative drawings on a
joint screen image and thus enhances the explanatory possibilities within the system. Another
feature that was also introduced by the doctors is the use of video calls through 3G mobile
phones. This is used in situations where the doctor at the PoC needs a fast answer from the
CoE, and as a way of contacting each other outside of office hours. The video quality is of

course reduced, but still deemed by the doctors to be good enough in many situations.

When Kyrgyzstan entered the project as the second PoC, the possibility for communicating

through “Free calls over the Internet” using the program Skype was also introduced.

Very little development of technology has taken place in the Swedish pilot site. The role of
the main technical partner, SY Steam, has instead been to explore what tools are commercially
available, evaluate these and implement the tools chosen to be most suitable for solving the

specific tasks.

Overall system architecture
As the above description of the development of the system shows, there are six primary tools

that are used within the Swedish pilot site:

» Shared patient records. Gives the doctors access to synchronized information
about each patient. Implemented as a secure web page using a Quickplace
server and a Lotus Notes database.

» Videoconference calls. Allows for several doctors to discuss and assess a
patient. Implemented using relatively simple software and a webcam mounted
on the PC screen. Mostly used to allow the patient at the PoC to see the
doctor at the CoE.

* Video streaming. The primary tool for conveying information about specific
wounds from the PoC to the CoE. The set up includes a DV camera, video-
and ftp servers.

* “See & Share” PC desktops. Commercially available software.

¢ Video calls using 3G mobile phones.

* Free calls over the Internet. Implemented by the use of Skype.
All voice communication between the doctors is done with an IP telephone. Other solutions,

such as using the sound from the DV-camera, were also tried but the sound quality was not

good enough.

52 The information in this document is provided as is and no guarantee or warranty is given that the information is fit for

any particular purpose. The user thereof uses the information at its sole risk and liability.



LIVE Video streaming

S

Data base
Patient records

VUUV”}
‘tuv!ﬂi-

Video Archive

‘I-II-I-II-II-.

3G mobile phone
| Videoconferencing |
| PC desktop sharing |

Eskilstuna (PoC) Sjunet Uppsala (CoE)

Figure 1 - A schematic view of the system
Figure 1 shows a schematic view of the system. Note that this does not apply for the second

PoC, in Kyrgyzstan. The primary tools used in the communication between Kyrgyzstan and

Uppsala are e-mail and voice over IP (Skype).

Figure 2 - The set-up at the PoC

Figure 2 shows how the system is set-up at the PoC. Basically it is an ordinary PC equipped
with a webcam and suitable software (i.e. MS Word, MS Excel, See & Share) that is

connected to a DV camera that sends streaming video to the CoE. There is also an IP
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telephone with speakerphone features and some additional equipment for the AXIS video
server. The set-up at the CoE is slightly different; there is no need for a DV camera for
streaming video from the CoE to the PoC, and the CoE uses a headset rather than a

speakerphone.

Problems encountered
Neither the users of the system nor the technical partners can identify any significant

problems with the technical solution that occurred during the development. There are however

a few smaller issues worth mentioning:
* The quality of the videoconference system was not sufficient for the user
needs, as described above.

» Agreeing on a satisfactory level of quality for the video streaming solution that
replaced the videoconference system took some time, and required testing of
different hardware and software equipment.

» SYSteam had to make minor changes in the configuration and the user
interface of the AXIS equipment for streaming video to make the tool more
manageable for the doctors.

* The sound quality of the speakerphone used at the PoC was problematic. The
examination rooms produced echoes that disturbed the communication with
the CoE, and it took some time to find a suitable solution using an IP
telephone.

Preconditions and dependencies
Neither the CoE nor the PoC used a digital system for medical records when the SPEX project

started. This is why a temporary solution had to be created for the doctors to be able to share
patient information. If such a digital system had been available it would have been a simpler
and more comprehensive alternative to the custom-made solution that is an integral part of the

system today.

The prototype used in the Swedish pilot site requires safe and fast data transactions. Sjunet
supplied an adequate solution to these otherwise costly demands. The video-streaming
solution would have been hard to implement without such an existing infrastructure and it is

likely that the Swedish pilot site would have taken another direction had Sjunet not existed.
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User Training

Italian Pilot Site

Spanish Pilot Site

Swedish Pilot Site

This chapter addresses how the technicians and users were involved in developing the

systems, and how they learnt to use the different technical tools available.

General approach
As previously mentioned, before any technical tools were considered, the doctors identified a

number of functional demands on the prototype. This procedure led to a better understanding

from the doctors’ side as to why certain tools are used.

When evaluating which tools fulfilled the functional demands, the degree of difficulty when
learning to use a specific tool was regarded as most important, along with the price of the
product in question. Whether the tools were specifically designed for use in healthcare was of

less importance.

The extensive evaluation also allowed the technicians who were involved to gain a lot of
knowledge about the tools and learn how to use them efficiently. This knowledge was then
passed on to the users. Before the first patient session the doctors and nurses had time to learn
the tools under guidance from the technicians. This was especially true for the video

streaming tool.

There have also been similar arrangements continuously throughout the project, to inform the
doctors and nurses about changes and improvements to the prototype. This ad-hoc form of
teaching was used instead of creating a simulator or some sort of training system; the fact that

not all tools were implemented at the same time made the learning easier.

An estimated three hours per user was spent on training before the prototype was tested in real

situations with patients.
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Learning to use the specific tools

Shared patient records
The temporary kind of solution that is used (see section 0) could have had negative

implications on the usability of this tool, but it has not been any harder than the others to
learn. However, the doctors and medical secretaries have experienced a few problems while

using it, mostly related to it being too time-consuming.

See and Share
This is the tool that is considered to be the most efficient by the doctors. It is fast to start up

and allows users to interact with each other in an easy manner. No long learning curve.

3G Mobile Phones
Use of 3G mobile phones was not included in the first version of the prototype, but added

after initiatives from the doctors themselves. Thus the doctors already possessed the necessary

knowledge for using the tool.

Free calls over the Internet
This technique is only used in the communications between the PoC in Kyrgyzstan and the

CoE. It is considered easy to learn and use by the doctors.

The time to start up and begin using a tool is of course intended to be minimal. In most cases,
what takes most time is to gather all the users that need to be present before the consultation
can begin. The start-up times for the actual tools are comparatively short. To make the doctors
use a specific tool it has also been important to minimise load times, a task which has been

carried out successfully in the project.

The general technical knowledge amongst the participants in the project has been assessed to
be slightly over the hospital average. The same goes for their attitude towards using new
technical tools. This, and the fact that the users participated in SPEX by their own free will,

most likely made the learning phase easier for the users.
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Real Life Use of the Prototype

Italian Pilot Site

Spanish Pilot Site

Swedish Pilot Site

This chapter summarizes the number of patients who have been treated using the prototype

solution and shows to what extent the different technological tools have been used.

Number of patients treated

In the Swedish pilot site, 59 patients have been treated using the prototype. 25 of them are
from the PoC in Eskilstuna and 34 from the PoC in Kyrgyzstan. Some of these patients have

been treated more than once, and more than one technical tool may have been used in each

such session.

Use of the technical tools

Table 1 shows which tools have been used, by whom and how many times.

Table 1 - Use of technical tools

Tool User(s) Number of sessions
E-mail, shared records Doctors, medical secretaries 44

Free calls over the Doctors 34
Internet

Streaming video Doctors, nurses 12

3G mobile phones Doctors 11

See and Share Doctors 10

In addition to the information in Table 1, all sessions carried out at the PoC in Eskilstuna have
used the custom-made solution for sharing patient records. This tool is not available at the
PoC in Kyrgyzstan. The tools that are available in Kyrgyzstan are those that do not rely on the

underlying infrastructure of Sjunet, which are e-mail, 3G mobile phones and Free calls over

the Internet.
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The task of input data to the shared patient records was transferred from the doctors to the
medical secretaries at the respective wards, because it was too time-consuming. This is the

only tool that does not demand that one person on each side work simultaneously.

Free calls over the Internet is the primary communication method between the PoC in
Kyrgyzstan and the CoE. This, in combination with the fact that Kyrgyzstan has a relatively

large number of patients, makes this tool the second most used in the pilot site.

Streaming video, used between the PoC in Eskilstuna and the CoE, has only been used in 12
sessions despite being the most powerful tool for conveying information about a specific
wound. One reason might be that video streaming requires four persons to be available at the
same time; one doctor and two nurses at the PoC and a doctor at the CoE. With more
experience and training, it might be possible to reduce the number of nurses needed to one.

This was also suggested by a participating nurse in one of the interviews conducted.

3G mobile phones have been used 11 times, proving that the suggestion from the doctors

turned out to be valuable.

The special “See and Share” software has been used 10 times, mostly to prepare a doctor at

the PoC before a consultation.

Comments
It is interesting to note that many of the “simpler” tools, such as e-mail, Free calls over the

Internet and shared patient records, are the ones most commonly used. This could suggest that
the doctors find it difficult to use the more complex tools or that practical and organisational
reasons keep the use down. However, it could also mean that a lot of patients can receive

proper care by the use of simple technological tools.
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Indicator Measurement Collection

Italian Pilot Site

Spanish Pilot Site

Swedish Pilot Site

This chapter briefly summarises the most important indicators for measuring prototype
performance that are identified in ID2.1 Economic Impact Indicator Definition and 1D2.2
Quality of Care Impact Indicator Definition. These indicators are measured at the start and the
end of the validation phase. For a complete record of the indicator measurements please refer
to ID7.1 Indicator Measurement at Validation Start and ID7.2 Indicator Measurements at

Validation End.

General network indicators
The status of the contractual relationship between the CoE and each PoC:

* Negotiations are being carried out between CCU and ESH for further
cooperation when the SPEX project ends.

* The question of prolonging the cooperation with Kyrgyzstan will be raised with
the Swedish Agency for International Development Cooperation (SIDA).

Clinical impact indicators
See chapter 4.3 of this document for detailed data on consultation volumes and nature.

CI2 - Profiles of care implementation during the project
There has been a continuous increase of clinical competence at the PoC. More structured

clinical treatment rules have been adopted.

CI3 - Long distance clinical updating meeting implementation
The e-learning has taken place via lectures on the internet, not via web-conferences.

Technical function indicators

TF1 - Indicators to assess viability of implementation
All clinical referrals within the SPEX project are available in an electronic format. PC

workstations are available in every visiting room at the PoC (ESH). Computer literacy is
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regarded as high, since the computer is a tool that is used in the daily work at the hospital by

the participating healthcare professionals.

TF2.3 - Advanced Clinical Service Indicators
Video streaming has been used in 14 sessions at ESH, and 3G mobile phones have been used

in 11 sessions.

Economic balance indicators
See ID7.2 and D2.9 Business Plan.

Health system economic indicators
See ID7.2 and ID2.7 Quality of Care Impact Assessment.
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User Feedback Collection

Italian Pilot Site

Spanish Pilot Site

Swedish Pilot Site

This is a summary of the technical evaluation of the Swedish pilot site. It is based on the
questionnaires listed below, in which the participating physicians from the CoE (CCU) and

the PoC (ESH) evaluate in detail the technological solutions that were used.

The three questionnaires addressed the following topics:

* Tele-consultation technical evaluation.
* Tele-consultation general benefits.

* Tele-consultation organisational aspects.
All questionnaires were answered by the physicians, Peter Gustafsson (ESH), Bengt Gerdin

(CCU) and Morten Kildal (CCU).

Tele-consultation technical evaluation
This evaluation form is used to evaluate the physicians’ point of view on the SPEX trials.

Data/protocol sharing
This area is evaluated with regard to three general issues:

* The design and the accuracy/completeness of the data collection.
* The process of adding new data.

* The process of retrieving data.
The overall picture seems to be that the design and accuracy of the data collection is

acceptable, and the ways of retrieving data are good. The problem with data sharing lay with
the process of adding new data. Two out of three physicians described the time to complete
data entry as “very long”. When asked about whether they had encountered any non-critical
errors in the service, one physician commented: “Complicated to input data. This is too time

consuming.”
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Biomedical images management
The evaluation reveals no apparent problems with the quality of the images and the rate of

transfer. The quality and transfer rate are regarded as “good” or “very good”.

Videoconference issues
The quality of video and audio are deemed “good” or “very good”. The same applies for the

frame rate (image continuity without “steps” in the image). However, one physician regarded
the synchronisation of audio and video as a slight problem. Overall, though, the technical

quality of the videoconference system used for tele-consultation services is regarded as high.

The usability also seems to be acceptable. The average time to start a tele-consultation is 2-5
minutes, and the system is almost always available and running. However, some problems
have occurred, though rarely; one physician has encountered network problems and audio

problems that have reduced the reliability of the service.

eLearning tool
Only two physicians have used this service, and no apparent problems are discovered in the

evaluation.

Other comments
“Storage of video images must be improved.”

Tele-consultation general benefits
This questionnaire is used to assess the physicians’ point of view on the general benefits

provided by tele-consultation and e-Learning services in SPEX trials.

Tele-consultation services
It is clear that the participating physicians think rather highly of the tele-consultation system.

They all think the system meets their professional needs, is user friendly and makes their

work easier. There is also consensus that the service decreases the patient stay time.

One comment, though, is that it is the patient that is the real winner and not the doctor from

the CoE.

When asked what clinical tasks were improved, and how the quality of the treatment was
affected by the use of tele-consultation services, the primary answers were these:
* More patients treated at the PoC.

» Early expert evaluation and a better basis for a good clinical decision.

» Earlier screening of patients.
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All physicians thought they would use the services on a weekly basis, and also thought that
the hospital would probably use it daily if only the services were properly implemented in the

organisation.

e-Learning tool
The e-Learning tool does not get quite as high grades as the tele-consultation service, but

there does not seem to be any direct problems with the usage.
The most important benefits are identified as follows:

* Better wound care in general; early identification of wound healing allows for
more aggressive interventions.

* Improved knowledge among students, who get the chance to see more
examples of problem wounds.

* Optimised contact between different healthcare providers.

Tele-consultation organizational aspects
This questionnaire is used to assess the physicians’ point of view on the organisational aspects

related to tele-consultation and e-Learning services in SPEX trials.

All physicians answered the question of how the tele-consultation and e-Learning services
meet the organisational needs with either “very good” or “excellent”. There were however
some suggestions for improvement: “On the way in an interactive mode between CoE and

PoC” and “Further development of 3G technology to computer”.

When asked if the organisation is ready for the services, the only problem identified is the

financial issues. The objective of the services is regarded as clear.

The values that the new services add are identified as fewer patient transports, faster
consultations and improved educational aspects. “Optimised spreading of excellence, in order

to allow for equal quality care irrespective of location of patient”.

Additional comments from interviews
In addition to the questionnaires, interviews were carried out with participating doctors and

nurses. The results from these interviews underline the problem with the shared patient
records being too time-consuming. One comment was that it is the doctor’s medical

knowledge that should be used and that the technological tools are needed to support this.

The doctors also noticed a slight over-use of the video streaming tool at the beginning of the
project. Now it is only used when needed; simpler technologies are enough in many

situations.
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An important general benefit that was identified is the new experience and knowledge that the
doctor at the PoC has gained. Both the new medical knowledge and the experience of using

new tools to treat patients are regarded as very positive.
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Summary and Conclusions

Italian Pilot Site

Spanish Pilot Site

Swedish Pilot Site

Prototype general idea
The general idea when developing the prototype for the Swedish pilot site has been that the

system should be easy to use for doctors and nurses and that it should require a minimum of
servicing. The prototype thus consists of tools that require very little development, i.e.
consumer electronics like an ordinary DV camera and software for sharing desktops. The task
of the prototype is to make sure all functional specifications are fulfilled in as simple a

manner as possible.

This approach seems to have been successful during the development of the prototype; neither
the users of the system nor the technical partners can identify any significant problems when

the technical solution was implemented.

Use of the prototype
When learning to use the prototype, the fact that it was the doctors themselves that identified

the functional demands was a great advantage. In this way the doctors had an initial

understanding as to why certain tools were used, which facilitated the learning process.

Judging by how little time was spent on practising, the goal of developing a system that is
easy to use has most certainly been achieved. The users also seem to agree that all tools have

been fairly easy to learn, the hardest being the tool for sharing patient records.

A total of 59 patients have been treated and the most commonly used tools are e-mail, shared
patient records and Free calls over the Internet. It is interesting to note that these “simple”
tools are often favoured over more powerful ones, like streaming video. This could suggest

that either the doctors find it difficult to use the more complex tools, or that practical and
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organisational reasons keep the use down. However, it could also mean that a lot of patients

can receive proper care by the use of simple technological tools.

Problems encountered
No major problems have occurred that have obstructed the development of the system or

rendered the system temporarily useless while running. During the development a few minor
problems was identified and taken care of, but nothing out of the ordinary seems to have

occurred.

The functionality of the prototype also seems to be fulfilled without any serious problems.
The biggest problem with respect to functionality has been the sharing of patient data, which
is too time-consuming and not user-friendly enough. This task has therefore been transferred

from doctors to medical secretaries.

It is worth pointing out that the underlying infrastructure of Sjunet has been a prerequisite for
the design of the Swedish prototype. Without the ability to send secure data at high speed,
another approach probably would have had to have been adopted to fulfil the functional

demands.

Results
The main goals of SPEX are to provide better healthcare to patients in the PoC, and to

improve the knowledge and experience of the doctors at the PoC by granting them access to
the CoE. Both of these goals seem to have been achieved. The patients are generally satisfied
(see ID2.7 Quality of Care Impact Assessment) and the doctors feel that they have gained new

competence.

Final comments
When taking all input into this document into account (i.e. interviews, questionnaires, and

project deliverables) everything seems to point to the conclusion that the Swedish pilot site
has made a successful evaluation of the SPEX prototype. The opinions of the users and the
patients are coherent with the indicators that have selected for measuring in the areas of

clinical impact, technical functionality and economic balance.

More treated patients and a higher overall use of the tools in the prototype would have been
desirable for making conclusions with higher certainty, but there is no indication that the

SPEX prototype has not been able to reach its goals.
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Abstract

The SPEX project has imposed changes to the chain of care and changes to how the patients are
treated. This document aims to explain these changes and to show how the quality of care has
improved during this project. Both the patients and the physicians have answered questions regarding
the treatment in SPEX and how the use of telemedicine has improved the chain of care. This
document will cover how the treatment was performed before SPEX and how this changed. To get the
patients’ view, each patient has answered a questionnaire. For the physicians’ view, there are three
questionnaires that have covered the users’ assessment of SPEX and this information has been
complemented with interviews.

Key Word List

Standards
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Executive Summary

This document describes the quality of care and how SPEX have changed and enhanced the care provided

at the involved hospitals.
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Introduction

Purpose of this document

The purpose of this document is to evaluate how the SPEX project has affected the healthcare in
the three countries involved (Sweden, Spain and Italy). To evaluate the healthcare it has been of
high importance to ask the patients and physicians what they think of the treatment in context of
the SPEX project. This has mainly been done by questionnaires for both patients and physicians.
The questionnaires have later been compared and conclusions from these have been drawn. The
document also contains both how the healthcare was before and after the introduction of SPEX.
Therefore this document includes two main parts, one about which clinical alternatives that was
available before SPEX and one about which clinical alternatives SPEX has made possible. This
chapter also looks into other things that the SPEX project has made possible. SPEX is different in
the three countries. For example the project has been introduced in different fields of medicine

among the countries. Therefore this document will discuss the three countries separately.

In the document the methodology is described, and the importance of having a well defined
methodology when evaluating the quality of care. In both of the two chapters “methodology” and
“Literature and experiences” methodologies and different evaluation factors are discussed. Both

the possibilities and limitations when evaluating have been taken into consideration.

Limitations
In the time frame of the Project it will not be possible to compare clinical outcomes of the treated patients.

The quality of care will have to be assessed through interviews with health professionals and questionnaires

answered by participating doctors and patients.

The intention was to evaluate the perceived quality of care before and after the introduction of the SPEX
services. However, the questionnaires have only been answered in the end of the trials and not before,
hence there is no reference data to compare with. While no questionnaires have been done before the SPEX
project initializing, the evaluation of quality of care will by all means be difficult. It should be kept in mind
that there exist no approach for evaluation that is suitable for all cases and circumstances. Questionnaire in

the way they have been used in SPEX is a methodology that is cost-effective and easy manageable.

There are a limited numbers of patients that have completed the questionnaires, hence the outcome is not

fully representative and there are difficulties to draw statistical conclusions from these.
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We do not have access to any information about the patient’s perception and expectations of the care
delivered regarding these patients. Hence the evaluation will not consider these aspects that might influence
the perception of the care. The perception also affects positively if the patients feel that they are

participating actively in the health care.

Glossary
Name Description
CoE Centre of Excellence
PoC Point of Care
SIP Sickness Impact Profile
PS-RESKVA Patient Satisfaction, Results and Quality
Skype Program for making free calls over the Internet
SIDA Swedish Agency for International Development Cooperation
HSDPA High Speed Downlink Packet Access
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Methodology

The SPEX project aimed from the beginning for a methodology that should have been well
suited for a research project where focus is on the statistical outcome. While SPEX utilities a
telemedicine concept on three different CoE-PoC arrangements, in three different countries, it is
not defined as a research project. Instead this project is a validation project, with the main goal
of achieving spread of the excellence. Therefore is the common indicator strategy too rigorous

and time consuming for this project.

The indicator strategy defined for both patients and doctors is described in ID.2.2. The idea for
the patient assessment was to conduct a Sickness Impact Profile (SIP), at the initial state of
SPEX. SIP is a behaviourally based, health status questionnaire that describes everyday activities
in 12 different categories. Patients approve activities that describe themselves and are related to
their health. Patient’s satisfaction with the care provided, should then have been assessed after
finalising their care within the SPEX system. This should have been done using a specially
designed instrument, based on relevant questions extracted from the PS-RESKVA instrument,

which is a validated instrument for assessment of patient satisfaction with care'™.

The described outline for methodology has not been conducted in the frame of this project, as
pointed out before this is a validation project where the primary goal is to achieve spreading of
the excellence. Focusing on spreading knowledge and new types of communication using
telemedicine tools does this.

The methodology used for evaluating quality of care has been conducted from five different

questionnaires. Four of them designed for users, i.e. doctors and one for clients, i.e. patients.
User

User satisfaction has been assessed through completing open questions. These questions have
been designed into questionnaires for evaluate the users’ perception of SPEX. Four different

questionnaires have been used, all developed and designed by TB-solutions in Spain.

e SPEX Services Evaluation Form in the technical domain
*  SPEX Services Evaluation Form in the professional domain
*  SPEX Services Evaluation Form in the organizational domain

2 Sorlie T, Sexton H C, Busund R, Sorlie D. Int J Qual Health Care 12: 31-40, 2000
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e SPEX Services Evaluation Form in the economical, ethical and legal domain

Two of these questionnaires will be evaluated within this report, SPEX Services Evaluation
Form in the professional domain and SPEX Services Evaluation Form in the organizational

domain. The doctors on both the CoE and on the PoC side have answered these questionnaires.

The information gained from the questionnaires has been complemented with
interviews with the doctors. These interviews have been open ended and the doctors
have been able explain their view of advantages and disadvantages with the project.

Patients

The questionnaire used for the patients consists of twelve questions. The questions have been
designed from a “common sense” on what the projects quality of care should evaluate. The
patients have been completing the questionnaire at the end of their treatment or up to a few

months afterwards.

The questionnaire have only been asked to the patients that been treated during a video session,
not where only pictures have been shared among the different doctors. This has been done by

telephone interviews with a nurse from the PoC.

The result of the questionnaires has been analyzed to get an understanding of the patients’
opinion of SPEX. No interviews has been conducted with the patients, however the interview
with the doctors provided important insights of the attitude of the patients and how they

experienced the telemedicine sessions in SPEX.
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Literature and Experiences

Assessment of clinical impact with scientifically unequivocal means is difficult. This is
something that all literature and experiences in this field agree upon. There is no methodology
that suites all cases, one has to look for the individual case and then adapt the best methodology
for the situation. Kept in mind should also be that the meaning of quality is diverse and
influenced by a number of factors. Quality is not a predefined quantity that one can measure and
easily compare to other results.

Many times the best adjustment to an evaluation is to use more than one method”™. To have a
mixed approach with more than one methodology limits the result from being biased. A mixed
approach would of course be more time-consuming and the effort would be bigger but as well
the result would be more reliable.
Irrespective of the approach taken, a key issue is that the chosen goals to be assessed must be well
described and rather detailed, so that the evaluation results may be easily compared with the goals.
Preferably, the goals should have a close connection to the evaluated system; in order to assure that positive
evaluation results may be definitely attributed to the system. In the SPEX context, focus on goals such as
effect on patient care is questionable because many other factors will influence such goals. Also to
remember is that the SPEX projects main goal is not to show statistical outcome from the quality of care

assessment.

Patient satisfaction regarding the quality of care is determined of a number of factors and strongly
influenced by the quality of contact with the medical staff and nurses. Factors as interpersonal skills are
highly likely to affect the outcome of the evaluation. The patient’s satisfaction is also often strongly
influenced with the expectations of care™. The patients treated in SPEX are much likely to be effected of
their own expectations of the quality of care in SPEX. I.e. how much did they know about SPEX and the
care delivered by SPEX before and how did they think about it before they went to the first session.

Patients are more likely to give a positive answer to the questions, if the feel that their care is being
discussed fully and they are active patients. Hence, civil status an important factor, as well as the patients

overall health condition can influence the perception.

» Burkle T. J Eval Clin Prac 7:373, 2001
* Sorlie T, Sexton H C, Busund R, Sorlie D. Predictors of satisfaction with surgical treatment. Int J Qual Health Care
2000, 12: 31-40
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The chain of care — and it’s complexity (How will SPEX
influence the way doctors are working)

Clinical Alternatives Before SPEX

Italy
We have just given a brief summery of what the treatment looked like before SPEX. Since

there was no information through questionnaires we did some interviews with the

participating physicians. We added no information about the quality of care in this section.

Spain
We have just given a brief summery of what the treatment looked like before SPEX. Since

there was no information through questionnaires we did some interviews with the

participating physicians. We added no information about the quality of care in this section.

Sweden

The questionnaires evaluating the quality of care were not filled out before SPEX was
introduced. Therefore it is difficult to make any conclusions about the situation before SPEX.
To be able to give an overview of how the treatment worked, a couple of interviews have
been performed with the physicians at both the CoE and the PoC. The interviews were

constructed by a couple of students at Uppsala University.

Before SPEX, when the patients arrived at Eskilstuna, the PoC, there were a couple of
different options of how to treat them. Either the physician decided to treat the patient himself
at the PoC, or the patient got a referral to Uppsala, the CoE. The patient got referred if the
physician considered the injuries to be too severe for treatment at the PoC. There are many
patients that receive a referral to Uppsala and hence the patients might have to wait for a long
period of time before a treatment is possible. The surgeon in Uppsala only has access to the

information provided in the referral and this does usually not included any pictures of the
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wounds. In some cases, once the surgeon in Uppsala sees the wound, the diagnosis could be
made right away. If the patient received the treatment at the PoC, the treatment would take
place without a second opinion from another physician. Another option for treating the
patients at the PoC was to reschedule the patient to a time when a physician from the CoE
came to the PoC for consultations. In this case a physician from the CoE would come to the
PoC to help treating patients with a second opinion. The injury of the patients who were

treated this way did not need the help from the CoE immediately.

Clinical Alternatives After SPEX

Italy

Here comes some information how we choose to write the part of the physicians’ perception of the quality

of care from the Swedish side.

First there is an introduction about which techniques the physicians work with and how it is to work in a
project such as SPEX. Then there is a section that contains a short summary of the physicians’ perception

of the care provided within SPEX. We have described some trends that we have seen in the evaluations.

The next section describes some important “need to know” concerning the questionnaire and how it was

performed.
We have then described more about the outcome of the questionnaires and information based on the
interview with the physicians. We have included some of the questions from the evaluation and written
more about result of these questions and how it could be explained. The areas that have been covered are:

*  How the care has improved for the patients

*  How the work has been improved for the physicians

*  How SPEX has an impact on the organisation

Spain

Here comes some information how we choose to write the part of the physicians’ perception of the quality

of care from the Swedish side.
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First there is an introduction about which techniques the physicians work with and how it is to work in a

project such as SPEX. Then there is a section that contains a short summary of the physicians’ perception

of the care provided within SPEX. We have described some trends that we have seen in the evaluations.

The next section describes some important “need to know” concerning the questionnaire and how it was
performed.
We have then described more about the outcome of the questionnaires and information based on the

interview

with the physicians. We have included some of the questions from the evaluation and written

more about result of these questions and how it could be explained. The areas that have been covered are:

*  How the care has improved for the patients
*  How the work has been improved for the physicians

* How SPEX has an impact on the organisation

Sweden

Although the number of physicians participating in SPEX is low, it is possible to
discern some trends from the answers. The questionnaires will together with
interviews be used to make overall assumptions of the perceptions of the

participating physicians.

The usage of SPEX has imposed changes to the chain of care and in many cases the
patients can be treated faster than they could have before. The purpose of SPEX was
as the name suggests to: spread excellence and in this sense the project is successful.
With help from the techniques used in the project, the surgeon at the PoC has been
able to treat patients at the PoC which earlier had to be sent to the CoE.

Some patients with severe injuries cannot be treated at the PoC and have to go to the
CoE to get the right treatment. These patients could be hospitalized for a long period
of time. With the methods used in SPEX it is possible for the patient to be discharge
from CoE earlier. The patient will then rehabilitate at the PoC with help both from
the physicians at PoC and the physicians from CoE. This follow up can easily be

done through video conferences.
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Some of the techniques used within the project have been very useful for the
surgeons involved and hence these techniques have been frequently used. The
physicians in Sweden are most content with the usage of shared desktop (“See and
Share”). The See and Share makes it possible for the physician at the PoC to see the
same desktop as on the computer that the physician at the CoE is using. The
physician at the CoE can then consult by drawing on a digital picture and the
physician at the PoC gets the same image on his or her computer screen. By printing
this image into a file it can be uploaded to a database where physicians can see the
pictures at any time. This enables them to use the time in a better way since both
physicians do not have to be working at exactly the same time. In some cases it is
useful for both the doctors to be present at the same time to discuss the patients. By
using the See and Share and a phone, the surgeons can go through several patients

and discuss the treatment in a much more efficient way then they could before.

Another important tool in SPEX was video conferencing. One disadvantage with this
has been that the technicians had to be present during the session due to some
technical difficulties. For some wounds it is essential to see the structure of the
wound and to see how the tissue reacts when touched upon. In these cases, video
conferencing is very helpful. Except from the advantages at the actual consulting
moment, the big advantage from this, according to the physicians, is that the videos

could be used for educational purposes later.

The physicians in the Swedish part of the SPEX project already knew each other
from earlier collaborations, and the SPEX project has made the connections even
stronger. Therefore, the collaboration between the physicians in the project has run
really smoothly, and in the future these physicians will probably work even more
closely to each other. The experienced gained from the collaboration can be very
useful for larger groups of physicians working together and thereby tele-consulting
can be used in a much larger community. Some physicians might have a problem
with forced collaborations with physicians they do not know from earlier, both in the
context of communication and in the context of hierarchy between the physicians.

Therefore, to get a good collaboration in the future it is important that physicians
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meet at conferences and building new networks for the future. Another method to
make new connection is through the patients that have to come to Uppsala for
treatment. Rehabilitation could then be done at the smaller hospital performed by the
physicians at the smaller hospital. The physicians in Uppsala could then consult with
the techniques used in SPEX and at the same time establish a personal contact to the

physician at the PoC.

To be able to show the physicians’ point of view regarding the benefits provided by the use of
SPEX, the physicians have answered questionnaires. The physicians’ opinions were captured

in three different questionnaires,

* General benefits of SPEX
* Organisational benefits of SPEX

* Satisfaction questionnaire

The questionnaires have been filled out by both physicians in Uppsala, the CoE, and in
Eskilstuna, the PoC. Areas that are covered in the questionnaires are how working with tele-
medicine fits the organisational needs, if the quality of care given has improved and if the
physicians feel that they provide better care and if it has facilitated the physicians work. To be
able to give a wider view of how the physicians have experienced SPEX, interviews have
been performed with the physicians at both the CoE and the PoC. All the physicians
participating in SPEX in Sweden have worked within the same medical field and they have all

used almost all of the technical solutions within SPEX.

The general impression from the physicians participating in SPEX is that they are overall
satisfied with the treatment that is provided in SPEX. With SPEX, more patients can be
treated at the PoC with the help of tele-medicine. This is of interest for both the patients and
the physicians. Another positive aspect within SPEX is the impact on the organisation. SPEX
helps starting a communication between different working groups and between the different

hospitals.

The questionnaires were sent to the physicians by e-mail, answered and then again sent back
to the administrators. If the questions would have been asked in person the outcome of the

questioners would probably have been higher. All the physicians answered the questionnaires,
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but the questions were fairly few and most of the questions were of type “multiple choice”.
The questionnaires were answered at the middle of the summer 2005. No questionnaires were
answered to evaluate the quality of care before SPEX. To be able to measure the difference,
the physicians have through interviews been asked questions about the difference of quality of

care before and after SPEX.

As mentioned before, all the participants were overall satisfied with SPEX. The physicians all
agree that they are able to provide higher quality of care with SPEX. The three different areas
where the improvements are most obvious are the patient’s quality of care, the knowledge

gained by the physicians and the increased communication within the profession.

A big part of the questions evaluate the use of different techniques. The different
techniques work very well both for the physicians and the patients. An improvement
would be to add techniques that have a more interactive mode between the
physicians at the CoE and PoC. Also the user friendliness of the different tools used
in SPEX, and the effect it has on the quality of care is evaluated. The global opinion
on the SPEX services is that everyone is very satisfied. Another opinion is that the
SPEX services improve the quality of the physicians’ knowledge significantly. More

knowledge often leads to better care.

The physicians at the CoE agreed that the treatment in SPEX is more improved for the
patients than it is for the physicians. The time that the patients spend in the hospital decreases
with the help of SPEX. The decreased time that is spent in the hospital is due to different
factors, early expert evaluation, early screening of patients and more treatment of patients at
the PoC. The patients do not have to travel long distances to the get the care they need. More
and better surgery at the PoC is also a result when working with SPEX. More patients get the
opportunity of treatment at the PoC.

As written before, more patients get treated at the PoC then before. All this can happen
because the physician at the PoC gets a second opinion from a physician at the CoE. Another
reason why it is possible to treat more patients at the PoC is because the physicians gained
more knowledge in the methods of treatment. This knowledge was gained throughout the time

working in SPEX together with the physician at the CoE. The physicians’ impression is that
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there is a two way communication where both the PoC and the CoE can exchange experience

and knowledge.

Also the organisation can gain a lot when working with tele-medicine. It is of importance to
have a good communication between both the employees at a specific hospital, but also
between different hospitals. Better and more frequent communication often increase the
exchange in knowledge between the physicians. Working in a project such as SPEX can help
starting this communication. The physicians have the opinion that the collaboration between
them will work better if they know each other before starting treating patients together. They
also find it important that the initiative to start a project such as SPEX is taken by the
physicians and not by employees higher up in the organisation. It can be hard for the
organisation to accept certain changes that can occur when starting new ways or working. The
physicians agree that new schedules have to be made for scheduling tele-consultations when

working with tele-medicine.

Kyrgyzstan
The majority of the patients participating in SPEX have been treated in Kyrgyzstan, with

Kyrgyzstan as the PoC and Uppsala as the CoE. Kyrgyzstan was added as a PoC in SPEX later
than the PoC Eskilstuna. In Kyrgyzstan the need for consulting is very high because of the high
amount of patients. The physician at the CoE and the physician at the PoC knew each other since
before SPEX started. This is also a reason why Kyrgyzstan became a part of the SPEX project.
The communication between the two countries has so far been made with e-mail and free calls
over the Internet through the program Skype. Since no questionnaires have been filled out by
the physician in Kyrgyzstan it is hard to evaluate the quality of care. The questionnaires have not
been filled out due to lack of time. Conclusions have been drawn from interviews indicating that
the number of patients that have been provided care has increased. Another conclusion is that the
quality of care has been improved. In addition, improvement in the communication between the
physicians at the CoE and the PoC was established. Since the knowledge at the PoC is high, the
communication between the two physicians has been of great interest even for the physician at

the CoE.

After the SPEX project, Kyrgyzstan still need help with the treatment of their patients, but how it
should be funded will be a problem. An organisation like SIDA could maybe be one way to solve

this problem since the hospitals in Kyrgyzstan are very poor.
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The result from the patient’s perspective (Patient’s
assessment).

All patients participating in a telemedicine session within SPEX have been asked to fill out a questionnaire
in order to evaluate the care provided within SPEX. The areas covered in the questionnaires are how the
patients experienced being treated with telemedicine at PoC instead of being transported to CoE, how they
perceived the care provided, how they assessed the attitude of the participating medical staff and how the

experienced the issue with integrity.

Limitations
It is not a sufficient number of patients have completed the questionnaires; hence, it is hard to make any

statistically conclusions from the result. The questionnaires will be used to make overall assumptions of the

general perception of the patients.

The patients have only answered these questionnaires at the end of the treatment and no evaluation was
done before these patients were introduced to SPEX. This makes it more difficult to make any kind of

conclusions, since we do not have access to any reference data.

There was no available information of the overall health condition of the patients before the treatment
within the SPEX project. The overall health status of a patient might influence how they perceive the care

and hence the result of the questionnaires.

Italy

Here comes some information how we choose to write the part of the patients’ perception of the quality of

care from the Swedish side.

The first section is a short summary of the patients’ perception of the care provided within SPEX. We have

described some trends that we have seen in the evaluations.

The next section describes some important “need to know” concerning the questionnaire and how it was

performed.

We have then described more about the outcome of the questionnaires and information based on the
interview with the doctors. We have included some of the questions from the evaluation and written more

about result of these questions and how it could be explained. The areas that have been covered are:

* How the patients perceive the care provided during the SPEX session and how they feel
about communicating with a doctor over the phone or over a videoconference.
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* How the patients perceive telemedicine session and how they feel concerning their
integrity.

*  How the chain of care have changed with SPEX and how the patients gain from this.
* how the patients assess the medical staff during this session

We have also included the questions where several patients have answered “do not know” and we have

tried to explain the cause of this.

Spain

Here comes some information how we choose to write the part of the patients’ perception of the quality of

care from the Swedish side.

The first section is a short summary of the patients’ perception of the care provided within SPEX. We have

described some trends that we have seen in the evaluations.

The next section describes some important “need to know” concerning the questionnaire and how it was

performed.

We have then described more about the outcome of the questionnaires and information based on the
interview with the doctors. We have included some of the questions from the evaluation and written more

about result of these questions and how it could be explained. The areas that have been covered are:

* How the patients perceive the care provided during the SPEX session and how they feel
about communicating with a doctor over the phone or over a videoconference.

* How the patients perceive telemedicine session and how they feel concerning their
integrity.

*  How the chain of care have changed with SPEX and how the patients gain from this.
* how the patients assess the medical staff during this session

We have also included the questions where several patients have answered “do not know” and we have

tried to explain the cause of this.

Sweden
Although the numbers of respondents are not very high, it is possible to discern some trends from the

questionnaires. The general impression is that the patients are overall content with the treatment provided
in SPEX. The patients have been overall content with the attitude of the staff that was taking care of them.
One of the purposes of SPEX is to spread health care in the sparsely populated areas of the country and to
provide specialized care at the local PoC. From the answers provided in the questionnaires, the patients
very much appreciated being treated at the local hospital instead of being transported to the CoE. There is

no available information whether the participating patients have been participating in any other
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telemedicine project prior to this. However, most of the patients felt very content with outcome of the

telemedicine session and they would recommend the service provided in SPEX to others.

The questionnaires were conducted over the phone in October 2005 by the nurse who participated in the
SPEX session together with the surgeons. Some of the patients were out of the country during this time,
hence the questionnaire was sent by mail to these patients. Since some time had passed since the treatment,

some patients needed an explanation of SPEX before answering the questions.

The nurse who conducted the evaluation had met all of the patients during the SPEX session, and some of
them at a previous occasion as well. This could have affected the result of since the patients have been
dependent on this nurse during the treatment. However, the evaluation took place in October 2005 and for
some of the patients this was a long period of time after the treatment took place. The nurse did not explain
that she had participated in the treatment and some of the patients might not have recognized her. It would
have been preferable if the evaluation was performed by a person who did not have any prior relation to the

patients in order to get an independent view of the project.

As mentioned above, a majority of the respondents were very content with the fact that they were treated at
the Eskilstuna Hospital instead of going to Uppsala University Hospital. All patients participating in SPEX
still had the option of going to the centre of excellence to receive the care. However, none of the patients in
the project choose to do so. The patients perceived the quality of the care received at PoC as very good,

which is a good outcome of a very important aspect of this project.

In some areas within health care, telemedicine could save both costs and time however there are not many
hospitals that provides this kind of care today. Telemedicine is more frequently used within the primary
health care than at the hospitals. For most of the patients if not for all, this was the first time they were
being treated with telemedicine. A majority of the participating patients were very content being treated
with telemedicine, and they answered very good or excellent to the question “How would you assess being

treated with telemedicine services”.

The legislation within health care is very strict since the information regarding the patient and their medical
condition is information with many privacy aspects. In the telemedicine session, information concerning
the patients is being shared among the two hospitals. It is very important that this information is not
accessible by any unauthorized person. It is also very important that the patients feel comfortable with the
situation where they are being recorded by a video camera. One central factor within the Swedish health
care is the questions concerning privacy. A majority of the patients responded that they felt excellent or

very good concerning their privacy during the SPEX session.

One thing that is very important that contributes to the patients’ well being, is their ability to actively
participate in the treatment and to understand what the physicians are talking about. In the first pilot in

Sweden between the CoE and the PoC in Eskilstuna, the physicians were using a ordinary phone, where
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only the physicians at the two hospitals could communicate. Since this negatively affected the patients’

ability to hear and to communicate with the physicians at the CoE, a speaker phone was used instead.

On the question “How was you experience talking to a physician only by telephone and video several of the
respondents answered “Do not know”. However, some comments are given that they did appreciate to hear
the opinion of the other physicians. The second consultant made the patients feel safer and more secure.
One reason to that several of the patients answered: “don’t know” to this question could be that the
evaluation was done a long time after the session and that the patients were not sure what to answer. The
physicians’ perception is that the patients didn’t apprehend the situation as their doctor asking another
doctor for advice. They considered the video conference as a second opinion from an expert,

complementing the opinion of the physicians at the PoC.

Another positive outcome was that the patients are content with the fast answers during the teleconference
sessions. The decisions have been made fast, which have been very much appreciated by the patients. The
way it worked before, the patients with complicated wounds gets a referral to the CoE. Some of these
patients can now be treated at the PoC with consultation from CoE instead. Hence one step of the chain has
disappeared and the patients in some cases get treatment much faster than they would have before. This is

not only to a great advantage for the patients, but also for the health care system in general.

The patients with more complicated wounds that have to be treated at the CoE also have a lot to benefits
from SPEX. These patients may be discharged from the CoE earlier than was possible before, and the
continuous treatment takes place at the PoC. These patients are often hospitalised for a long period of time

and it’s beneficial if they can then receive adequate care closer to their home.

Kyrgyzstan
The biggest patient group for the Swedish CoE has been the patients from Kyrgyzstan. Due to language

difficulties and time constraints, there are no available evaluations from these patients. Some of these
patients have participated during the SPEX session however most of the session with Kyrgyzstan have only
involved the two physicians. They have communicated using Free calls over the Internet and they have sent

pictures via e-mail.

Many of the patients in Kyrgyzstan have severe injuries and the fast decisions that can be made using the
techniques in SPEX are to a great advantage. In Kyrgyzstan they have very limited resources and many of
the patients have been helped within this project. Since it has worked very well, the number of patients
have increase significantly which could be seen as the service has worked very well. However, as
mentioned above, there is no information available how the patients have perceived the treatment. There
has not been any videoconference with Kyrgyzstan due to technical constraints, hence the patients have not
actively participate nor been able to communicate with the surgeon in Sweden. The two surgeons in
Sweden and Kyrgyzstan have communicated using English which most of the patients in Kyrgyzstan don’t

understand.
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The Quality in SPEX

SPEX has been very helpful for the patients involved and it is thanks to the SPEX project that
the patients have been treated more closely to where they live. The patients now have two
physicians that have been involved in the treating instead of one, which was the case before
SPEX. This has showed to be a positive aspect from the patient’s point of view. In the cases
where the patient still needs to go to the CoE due to severe injuries, thanks to SPEX the
rehabilitation part could be done at the PoC, and that has been highly appreciated by the
patients. The patients have also appreciated the good communication between them and the
physicians and therefore felt as they have been actively participating in the treatment. Not
only the patients have felt that the care has been of a high quality, also the physicians have felt
that the delivered care has kept good quality.

The SPEX project has created new channels for networking, communications and
collaboration. The physicians are more likely to work together after SPEX while they already
know whom they are collaboration with and can trust them. The rehabilitation possibility,
with help from the techniques used in SPEX, will bring different hospitals and staffs to work

together and thereby increase the quality in more geographical areas.

The evaluation outcome from the three countries should be kept apart, while evaluation is
strongly related to the environment where the evaluation took place. The differences between
environments should be clearly lined out for the comparison. No conclusions regarding other

countries should be taken from the evaluation from another country.

The patient’s satisfaction is often strongly influenced with the expectations of care. The
patients threaded in SPEX are much likely to be effected of their own expectations of the
quality of care in SPEX. I.e. how much did they know of SPEX and the care delivered by
SPEX before and how did they think about it before they went to the first session.
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Appendix A — Swedish Forms
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