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Abstract

This work describes the use of clinical guidelines in
public health care for decision support in a primary
care record system. The clinical guidelines were used
for decision support in primary care in order to
improve the quality of electronic referrals to a
hospital. Guidelines were developed by the specialists
at the hospital, but the design and the development of
the system was done in collaboration with general
practitioners working in primary care. This paper
sums up the findings from a study six months after the
introduction of the decision support system, and is
based on interviews with users in primary care. The
work processes differed between the practices;
General practitioners who wrote the referrals after the
patient had left the office did not find the system as
useful as the ones who wrote them when the patient
was present. The general practitioners were reluctant
to use guidelines that resulted in an additional
workload in terms of providing the hospital with more
information than before, but found the system useful as
a support for assuring that they made the right clinical
decisions. The guidelines were also seen as useful as a
support for refusing to refer the patient to specialized
care.

Keywords: Decision support, electronic referral,
electronic collaboration, quality, electronic health

records

1. Introduction

Norway has a public health system, but private
specialists and a few private hospitals also have a
limited market share. Each hospital is administered by
one out of four Regional Health Authorities (RHAs)
that are funded by the government. Primary care is the
responsibility of the local municipalities. Most General
Practitioners (GPs) are working in private enterprises,
in agreement with their local municipality. The

patient’s main contact with the health system is the GP
who acts like a gatekeeper for secondary care. Each
citizen is assigned to one GP’s patient list. When the
GP decides that a patient needs specialized care, a
referral is sent from the GP to a specialist. The patient
is free to choose which hospital or specialist he or she
wants to be referred to.

The GPs use their electronic health record system as
a basis for the referral process. More than 98% of the
GPs have electronic health record (EHR) systems and
they have been in common use for more than 10 years.
Most hospitals and private specialist also have EHR
systems.

Hospitals and GPs are connected to the Norwegian
Health Net that is a secure high speed network for use
in the health and social sector. Modules for producing
and sending electronic referrals are integrated with the
GP’s EHR systems, but the number of electronic
referrals sent is still low in many parts of the country.
This has been due to both technical and organizational
challenges [1-2], but the usage is increasing slowly.

The Norwegian hospitals have a constant pressure
from the government on the need for reducing costs per
hospital stay and at the same time increasing the
number of patients that they treat. Improved referral
quality is one of the factors that hospitals focus on in
this context. This could imply that more tests could be
performed by the GP before the patient is referred to
the hospital, or that more information about the
patient’s function level is provided in order to make it
easier to plan how long the patient has to stay or what
kind of assistance is needed. One possible way of
improving referral quality is through introducing
clinical guidelines as decision support in the referral
module in the GP’s EHR system. This has been trialled
on a limited scale in projects in Western Norway and
Northern Norway. There are no publications from the
project in Western Norway yet. The project in
Northern Norway [3] has a focus on reducing the
number of contacts with the hospital before surgery,
and is called the “One Stop Project”. This project
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objective is to aid the GP in the process of filling out a
referral template. So far the GPs have been reluctant to
participate in the project.

Paper based guidelines for use in the referral
process have been in available in Norwegian health
care for many years. These guidelines have been
developed in collaboration between representatives
from primary care and the hospitals. The
representatives from primary care have often been
Practice Consultants [4-6]. Practice consultants are
GPs who work in part time positions at the hospital
with issues that are related to collaboration across
organizational borders. The main drawback with the
paper based system has been that the guidelines are not
easily accessible in the referral process, and that they
are not updated on a regular basis. Studies has shown
that it is essential to integrate decision support with the
record system in order to achieve effects [7].

Internationally there are several examples of
projects where clinical decision support (CDS) has
been integrated with electronic referrals. Examples are
the Early Referrals Application (ERA) that was
developed in the UK [8], the Choose and Book system
in the UK [9-10] and Zorg Domain [11] in the
Netherlands. Experiences from these projects indicate
that it is difficult to get a good tradeoff between how
strong the requirements should be, because GPs are
reluctant to use systems that implies a heavier
workload on them or might result in major changes in
work processes. A recent US study on CDS integrated
in primary care EHRs shows that stronger
recommendations and stricter formats gives less user
satisfaction and corresponding effects [12].

2. The hospital case

Our study is from a medium size Norwegian
hospital, HOSPA. In order to try to improve referral
quality, a decision support project was introduced on a
limited scale. Six GP-practices and two hospital wards
(gastroenterology and urology) were chosen for the
project. As an average, 6-7 GPs work in each general
practice.

The GP practices had already introduced electronic
referrals two years before the project started, and some
GPs were sending electronic referrals to the hospital,
but on a limited scale.

The clinical guidelines were developed by the
specialists at the hospital. The guidelines were based
on international guidelines and recommendations, but
they were also to some extent adjusted to local needs.
Five sets of guidelines were developed for urology.
These were:

Men’s LUTS (Lower urinary tract symptoms).
The symptoms occur frequently. It is essential to
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clarify the reason for the symptoms, and whether it is a
physical hindering in the prostate or not [13]. The the
guidelines requested to clarify:

Is the patient a candidate for surgery?

Are there any indications of prostate cancer?

Is kidney failure likely?

Phimosis in young boys. Phimoses is a condition
where, in men, the male foreskin cannot be fully
retracted from the head of the penis. This condition is
common in young boys, but surgery might sometimes
be needed. This procedure is also a source of dilemma
and controversy and might also lead to complications
[14]. Guidelines have been developed in order to help
the GPs to decide which cases that needs to be referred
to the hospital.

PSA. Prostate-specific antigen (PSA) is a protein
that is present in small quantities in the blood plasma
of men with healthy prostates, but is often elevated in
the presence of prostate cancer and in other prostate
disorders. The guidelines assist in the decision of
which patients that should be referred to specialized
care and how the test results should be interpreted [15].

Hematuria. The guidelines describe the different
forms of hematuria (blood in urine) and provide
recommendations for which groups that need to be
referred to the different wards at the hospital
depending on age and zone of risk [16-18].

Kidney stone. Kidney stones occur frequently and
most cases do not require any interventions, while
other cases may require surgical intervention. The
guidelines assist in sorting out which cases need to be
referred to specialized care for elective or acute
treatment [19].

Guidelines for gastroendotology were developed in
line with international guidelines from [20-27]. The
themes covered were chronic diarrhea, gastro-
esophageal  reflux  disease, abdominal pain,
anemia/blood in feces, inflammatory bowel disease and
colorectal cancer.

An example of a short guideline for kidney stone is:

Patient with detected kidney stone in kidney or ureter
can primarily be referred to the hospitals urology ward.
Absence or presence of complications (pain or
infection) influences in the urgency level.

Referral to acute care if:

Detected kidney stone or highly suspected kidney stone
AND intense pain that cannot be treated in ambulatory
care or signs of infection

Referral to outpatient clinic if:

Detected kidney stone and no signs of infection.
Symptoms can be handled in ambulatory care.

CT scan or X-ray must follow the referral.

Referral can also include:

Urine-stix: (Hb, Leuk, Nitritt and Ph)




| Lab: (CRP, White, Kreatinin)

The guidelines were maintained in a tool called
the EHR interactor. The EHR interactor system was
linked to the specialist’s EHR system. Once a new
guideline was updated at the hospital, it would also
immediately be made available in the GP’s EHR
system. The guidelines were linked to ICPC2
(International Classification of Primary Care) codes.
This coding system is used by all Norwegian GPs.
Some guidelines might apply for a whole group of
codes, and the guideline would then be shown to the
GPs for all relevant codes.

The electronic referral was integrated with the GP’s
EHR system. When the GP decided to refer a patient to
specialized care, information from the patients EHR
would automatically be transferred to the referral form.
This included information about current medication,
family history and present status. Once the relevant
diagnosis code was filled in, a window with relevant
guidelines would show up on the right side of the
screen, if such guidelines were available. There was no
strict control on whether the GP followed the
guidelines or not, they were only a support for the daily
work process. The referral was then sent as an
electronic message to the hospital. There was
technically no difference in how the referral message
was sent whether the decision support has been used or
not.

The guidelines seen from the GPs perspective

The specialists originally wanted the guidelines to
be more extensive than they are today, but the user
representatives from primary care pinpointed that a
maximum number of five bullet points can be expected
to be read in every guideline. The GPs did also not
want any automatic input controls that could restrict
the GP’s work processes.

GP and Specialist
patient

GP's EHR Specialist's

EHR

System - system

EHR interaktor

Maintenance and use of clinical
guidelines

Figure 3:

3. Method

The work has been based on:

Participation in  meetings at HOSPA.
This includes a meeting in the steering committee, a
project group meeting and three meetings with project
members at HOSPA.

Group meetings with the GPs at their local
practices. All the GPs, nurses and secretaries who
were present in the office participated together with
project group members from HOSPA. The project staff
from HOSPA included project manager, technical staff
and preferably also one of the practice consultants or
GPs who had been active in the project. The meetings
started with a brief presentation from HOSPA, but
apart from that the GPs talked about the experiences
they had with the system so far and ask questions about
issues they were unsure of, or things they wanted to be
improved. One meeting was held at each of the 6
general practice locations that participated in the
project.

Semi-structured interviews with:

e Administrative staff that is responsible for handling
of the referrals when they first reached the hospital.
e Specialists who had been responsible for the
development of the clinical guidelines.
e GPs who had been participating in the project as
user representatives or practice consultants.
e GPs who have experiences with use of the decision
support system in their daily work
These interviews were performed independently from
the meetings. There are usually 5-7 GPs who are
employed at each location, but they are seldom present
at time same time. All the GPs who were present at the
time of the visit were interviewed, regardless of what
their role in the project had been. A total number of 20
GPs were interviewed. In one location, only one GP
was interviewed because they had just recently started
and had little experience with the project so far. The
other GPs had used the system for 6-10 months at the
time of the interviews. Four GPs were interviewed at
four locations and three GPs were interviewed at last
location. The interviews were semi structured [28]. The
GPs were free to provide all the input that they wanted
about experiences with the project, but some questions
were asked to all GPs. Examples of such questions
related to the use of the guidelines were:
e What do you think of the level of detail requested
in the recommendations in the guidelines?
e When do you use the guidelines, and do you see
any benefits from using them?
e Which improvements do you think should be made
to the decision support system?
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The GPs are often very busy, and the interviews
were done between patient visits or when the GP could
squeeze in a little bit of time for an interview during
the day. This would often be during lunchtime. The
interviews were analyzed in nVivo.

This work has not evaluated whether the decision
support has had any effect on the quality of the
referrals to the hospital. A separate evaluation of the
quality has been done by the clinicians, but the results
are not yet published. Preliminary results indicate that
it is difficult to see any changes in the quality at this
stage of the project.

4. Results

The GPs were positive to the use of electronic
referrals in general and preferred to use them if they
had an option to send electronically instead of paper
referrals.

The only GP who did not send electronic referrals
to HOSPA had not tested the system, but only heard
from someone else that it was “difficult to use”. Even
if the decision support was only available for a few
diagnosis codes, the GPs also sent referrals that were
related to all kinds of diagnoses. With a few
exceptions, all of the GPs had used the decision
support system.

The GPs said that they felt more confident about
which patients they should refer to specialized care and
which cases they were expected to handle at a local
level when they used the decision support function.
The decision support was also felt useful is
communication with the patient in order to document
why the case was not referred to specialized care.
Many of the GPs referred to phimosis in young men as
a good example where they also used the guidelinges
in communication with the partens.

Most GPs meant that the level of the decision
support was not too detailed: “We appreciate that the
specialists have accepted that they cannot ask for
information that is nice to have. If we shall use the
guidelines, they have to be short and to the point.”

The GPs could also decide by themselves if they
wanted to adhere to the guidelines or not. They said
this was a great advantage, because they did not have
to stop if requested information was missing.

Some GPs also found it useful to have guidelines on
which test that should be analyzed prior to referral:
“The guidelines are very useful as a checklist. Then I
know that I have not missed out on something that is
important for the specialists to know”.

On the other hand there were also GPs who said that
the number of tests/procedures that were requested
exceeded what should be included in the GPs daily
work tasks. “I have spent a whole day on following up
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a referral by phone because the hospital claimed that
tests were missing. They did not accept my request for
urography because | did not have the right form in my
EHR system and wrote a letter instead”.

Some GPs claimed that the hospital wanted to move
too much of the work load from specialized to primary
care and that the suggested guidelines were still too
detailed.: “I think some of these procedures are very
tough for the patient and you really need a very good
indication to do them. I think it should be the
specialist’s responsibility to request them.”

On the other hand, there were GPs who requested
why the hospital could not let them do direct booking
of “simple” surgical procedures without the need of an
appointment at the hospitals outpatient clinic. It was
referred to the fact that many private specialists would
admit patient for knee procedures without an
introductory contact, and that the patient could be
saved for a long waiting time and sick leave from
work.

The GP’s representatives in the project team had
pointed of that the it was important that the system
should not require more time to be used for the referral
process than before the system was introduced. This is
in line with findings in a study from the UK [29] where
the GPs were reluctant to use the Choose and Book
system because of additional workload. The GPs were
mostly positive to the way that the hospital had
handled the relation to them during the design,
development and pilot phase. They had been involved
through their representatives Even if the GPs had been
in direct contact with the practice consultants, they
signalled that they trusted them as their representatives.

Many of the interviewed GPs had a good relation to
HOSPA because they had worked there themselves or
because they had a long term relationship with HOSPA
and had a trust in that they offered high quality
services. In theory patients in Norway has a free choice
of hospital, but in practice both GPs and patient select
the local hospital as their first choice unless the waiting
lists are exceptionally long. This is line with
experiences that Green et. Al. found when they asked
patient about their use of the Choose and Book system
in England [29]. This would often also save the GPs
from spending extra time in contact with a hospital
where they are not familiar with the internal
organization, and the referral process can also be more
time consuming. As an example one of the GPs told of
a patient who had a grandmother who lived close to
another hospital, and that she (the GP) had to send the
referral to this hospital first, before the patient finally
wanted the referral to be redirected to the local
hospital.

On the other hand HOSPA had a reputation for long
waiting lists for patients that were referred to the gastro



department. One of the main reasons why HOSPA had
chosen gastro as one of their pilot wards was that they
wanted to provide the GPs with better service from this
department and hopefully attract more patients that
were handled by private specialist today. During the
pilot period this strategy did not seem to work. The
interviewed GPs still referred many of the cases that
did not require acute surgery at the hospital to private
specialists. The interviewed GP told that this was
mainly due to the long waiting time for the patient.
They did not have any objections to the quality of the
services from the hospital, but improved possibilities
for electronic collaboration and the access to decision
support did not make them change service provider as
long as the waiting times still were longer.

The decision support did not fit equally well with
all of the GP’s work processes. Some of the GPs write
the referral after the patient has left the office, and the
decision support would then be available too late in the
work process, because you get access to it at the time
when you enter the referral module and write the
ICPC-code.

The current version of the system offered a very
limited number of guidelines. The GPs wanted to have
access to guidelines for more specialties. The existing
general guidelines should also be connected to more
than one ICPC code.

5. Recommendations

The GPs were positive to decision support when
they felt that it fit with their need and local work
processes. The collaboration between specialists at the
hospital, GP and practice consultants in the project
seemed to have contributed to the GPs’ positive
attitude. The GPs were satisfied with the way that they
had been included in the project and that their input
had influenced on the design. It is specially
recommended to include user who have a similar role
like the practice consultants in projects that are related
to collaboration across organization borders.

The comments from the GPs also indicated that the
GPs are not a homogeneous group. The work processes
differ from GP to GP and more work with the product
is needed in order to better satisfy the GPs as a mixed
group. Even within a practice office, some GPs wrote
the referrals while the patient was present in the office
while others did postpone this until the end of the day
or a time when the work did not interfere with patient
consultations. This means that the GPs also need to
have access to the guidelines earlier in the work
process than at the time when they actually write the
referral.

There were also differences in whether the GP
primarily had focus on the patient needs and accepted
to do more work locally, or if the GP was reluctant to
taking on an additional work load in order to improve
the quality of the referrals. A good decision support
system seemed to be a useful aid in the referral
process, but if the result in the end is longer
consultations and fewer patients treated, most GPs
would probably object to using the system. If the
decision support could be kept at a level that leads to a
“win win” situation for both GPs and specialists, the
system is likely to be used and maintained by all
parties.

The number of guidelines in the system was too
limited. The maintenance of clinical guidelines is time
consuming and requires participation from the actors
who are supposed to use them. HOSPA is a medium
size Norwegian hospital, and it is not likely that the
costs regarding maintenance and development of the
guidelines can be justified by the benefits. It should be
considered to cooperate with other actors at a regional
or national level in order to establish a basis of
specialty specific guidelines that can be used by all
hospitals and then extend this basis with necessary
additions at a local level.
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Summary

Objective: Lack of access to updated drug in-
formation is a challenge for healthcare pro-
viders in Norway. Drug charts are updated in
separate EHR systems but exchange of drug
information between them is lacking. In order
to provide ready access to updated medi-
cation information, a project for consent-
based access to a core EHR has been estab-
lished.

Methods: End users have developed require-
ments for additions to the medication mod-
ules in the EHR systems in cooperation with
vendors, researchers and standardization
workers. The modules are then implemented
by the vendors, tested in the usability lab, and
finally tested by the national testing and
approval service before implementation. An
ethnographic study, with focus on future users
and their interaction with other actors regard-
ing medicines and medication, has included
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Introduction

Professor Anders Grimsmo at the Norwegian
EHR Research Centre has estimated that
medication-related errors cause 190 deaths/

semi-/unstructured interviews with the in-
volved organizational units.

Results: The core EHR uses the EHR kept by
the patient's regular GP as the main source of
information. A server-based solution has been
chosen in order to keep the core EHR acces-
sible outside the GP's regular work hours. The
core EHR is being tested, and the EHR-vendors
are implementing additions to their systems
in order to facilitate communication with the
core EHR. All major EHR-system vendors in
Norway participate in the project.
Conclusions:The core EHR provides a generic
basis that may be used as a pilot for a national
patient summary. Examples of a wider use of
the core EHR can be: shared individual plans
to support continuity of care, summary of the
patient’s contacts with health providers in dif-
ferent organizations, and core EHR informa-
tion such as important diagnoses, allergies
and contact information. Extensive electronic
cooperation and communication requires that
all partners adjust their documentation prac-
tices to fit with other actors’ needs. The imple-
mentation effects on future work practices
will be followed by researchers.

Methods Inf Med 2009; 48: m-H
doi: 10.3414/ME9214
prepublished:

year in Norway (population 4.5 M) and that
160,000 unintended incidents occur outside
hospitals every year. The estimates are based
on results from [1]. A study in Trondheim
municipality revealed that in 50-90% of the

cases where the municipality administrates a
patient’s medication, there were discrepan-
cies in the information about medication be-
tween the home nursing care and the patient’s
GP [2]. A study has indicated that 35% of
such errors could be prevented [3]. It is as-
sumed that a considerable number of these
medication-related errors are due to faulty or
inaccessible drug information.

An increasing number of elderly people
live at home and municipal authorities seek
to provide them with integrated care. This
implies securing both safety, medical treat-
ment, pastimes, bolstering of independence
and self-respect, as well as sustenance and
cleanliness. Medication, which involves both
ordination information, distribution of
medication, evaluation and sampling as well
as documentation and its coordinative com-
munication, is a significant but yet only a part
of employees’ daily concerns. The work
practices of home care nurses, and those of
the other involved parties, are characterized
by a hectic pace and the arrival of eventual-
ities that fragment the flow of orderly pro-
cesses [4].

In terms of keeping their drug charts up-
dated, the clients who live mainly in their own
homes pose a large challenge due to the need
for collaboration between many actors. While
securing consistent information on a pa-
tient’s medication is in the interest of all par-
ties involved, the sheer number of actors also
complicates the issue. As well as involving a
variety of units and employees within the
municipality’s own organization, other actors
include private doctors, the county hospital
in case of emergencies or planned treatments,
pharmacies, the multidose supplier, social se-
curity’s medication refunding systems, vari-
ous rehabilitation and specialist facilities,
nurses for hire and alarm-call services. Not to
discount the efforts of family and friends who

Methods Inf Med 2/2009
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also figure as part of the picture. This plethora
of private vs. public and semi-public organ-
izations ensures that electronically based
communication and collaboration is a com-
plex challenge and currently virtually non-
existent due to both lacking technological
solutions as well as suitable regimes of collab-
oration that may satisfy juridical and privacy
concerns. Initiatives to achieve more elec-
tronically based communication now appear
near fruition, after some 20 years of diverse
efforts, in the shape of a core EHR.

Objectives

In order to reduce the number of drug-
related unintended incidents, Trondheim
municipality initiated a drug chart project
based on a core EHR. The project focuses on a
group of mostly elderly people (age 80+)
living at home but with an extensive need for
healthcare services.

The project was launched as a joint initi-
ative between the municipality of Trond-
heim, the Norwegian Centre for Informatics
in Health and Social Care (KITH), the Nor-
wegian EHR Research Centre (NSEP), and
the regional ICT unit of the Regional Health
Authority of Mid-Norway (HEMIT). KITH
has a national responsibility for standard-
ization of electronic cooperation in the health
and social sector in Norway. The project is
linked to the Norwegian government’s
national strategy for e-Health, Teamwork
2007 [5].

The collaboration between diverse types
of end users, various providers, standardizing
and funding bodies along with actors who
hold supplementing competence in areas like
medicine, ICT and research related to socio-
technical studies on information infrastruc-
tures has been assumed to provide an arena
for creative processes whose results may be
reused by the more than 400 other municipal-
ities in Norway. In addition to reuse of results
at a national level, the project is also linked to
international standardization and research
with basis in the European Commission’s
eHealth action plan [6]. Actors from KITH
and NSEP have ongoing collaboration with
European research and standardization ini-
tiatives related to patient summary, allowing
for mutual exchange of information in a
wider context. Development of national stan-
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dards has been limited to areas where inter-
national standards did not cover the project’s
requirements.

Although the initial objective was to re-
duce the number of drug-related incidents at
a local level, work so far, including the study
on work practices, has indicated that there isa
need for a core-EHR solution which could be
used for more purposes than drug informa-
tion alone. A wider objective is to provide a
basis for a more generic Norwegian core
EHR.

Methods

“Action research aims to contribute both to
the practical concerns of people in an im-
mediate problematic situation and to the
goals of social science by joint collaboration
within a mutually acceptable ethical frame-
work” ([7],p 7). The described strategy for es-
tablishing both technology and suitable col-
laboration, for securing updated information
for the municipality’s clients, may be seen as
an example of action research. While the gov-
ernment’s and other actors’ motivation might
espousedly be one of pragmatics based on
lessons learned, the resulting project and its
wider interaction fits the theoretical defini-
tion of action research. Additionally, the wide
participation aiming to bridge and negotiate
the differences and requirements of a wide
range of diverse actors represents a socio-
technical approach to systems building char-
acteristic of insight from research on infor-
mation infrastructures and their establish-
ment [8].

The main author has followed the project
as a case from the initiation. The project has
used a development method which has been
applied with success by several cooperative
projects within the health sector in Norway in
recent years. End users develop requirements
for additions to the EHR systems that can
facilitate the collection of the information
necessary for work practices. This is done in
cooperation with developing providers and
vendors, researchers and standardization
workers. New standards, or extensions to
existing ones, are developed by KITH based
on the users input. Vendors subsequently
develop new EHR modules based on the
requirement specifications. The modules are
then tested in the usability lab at NSEP, and

the vendors’ implementation of the com-
munication standards are tested by the na-
tional testing and approval service at KITH.
The vendors are refunded only 30-50% of
their development costs via public funding.
The remaining development costs are meant
to be covered by customer licenses when the
project in spread to new users.

The cooperation with NSEP and the Uni-
versity of Technology and Science in Trond-
heim (NTNU) has also provided opportunity
for the second author to follow the project as
a participant of an ethnographically inspired
study to gain insights into the future users’
daily work practices, routines and challenges.
In particular, focus was on their interaction
with others in regard to medicines and medi-
cation. The study included semi-/unstruc-
tured interviews with nine organizational
units collaborating on medication of the
client, several of which will participate di-
rectly in the pilot project. The other units will
be implicated indirectly.

Results
The Core EHR Drug Chart

The core EHR uses the EHR kept by the pa-
tient’s regular GP as the main source of infor-
mation. All Norwegian healthcare providers
are obliged to forward any relevant health in-
formation to the patient’s regular GP unless
the patient explicitly refuses. Drug informa-
tion is automatically copied from the GP’s
EHR to the core EHR on a separate server that
handles the requests. A server-based solution
has been chosen in order keep the core EHR
accessible outside the GP’s regular work
hours.

The core EHR will be updated automati-
cally when pharmacists, hospitals and other
healthcare providers send information to the
GP. Information about medication that is
changed or new will be transferred from the
hospital to the GP when the patient leaves the
hospital. Information about cures and medi-
cation used only at the hospital will not be con-
sidered part of the core EHR, and will not be
sent. The patient’s GP is responsible for the
core EHR and will check all information re-
ceived from other healthcare providers in
order to detect any medication inconsistencies
before it is accepted as part of the core EHR.
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3

Actors will receive updated drug-informa-
tion based on requests sent to the core EHR
system. Each request is automatically checked
against the set of distribution rules and if the
request is covered by one of these rules, a
message containing the requested informa-
tion is automatically returned. Medication
messages that have not yet been handled by
the GP will also be visible, but will be clearly
marked as unread.

The patient and his/her GP jointly decide
the distribution rules to be followed:

o distribution rules are partly based upon
ENV13606-3;

e who may receive healthcare informa-
tion;

o explicitly named healthcare professionals
to be included or excluded;

o healthcare professionals having a specific
role;

o why they need to receive healthcare infor-
mation.

o A set of standardized request options is
used to specify why the requesters need the
information.

o The patient’s consent is either given for a
specified period of time or for a specific
period of care.

When the GP registers the patient’s consent,
the patient will also be provided with a docu-
ment that shows the actors that are given ac-
cess to his/her drug chart. The patients may at
any time change or withdraw their consent, or
change the distribution rules.

To comply with Norwegian legislation, the
core EHR is updated by messaging. Standard-
ized messages will be implemented by the
vendors. Access to the core EHR can also be
provided by web-services.

Discussion

All EHR-Systems Need to
Communicate with the Core EHR

To achieve an up-to-date drug chart, it is also
necessary to involve all the EHR-system ven-
dors related to all the actors that contribute
input to the chart. This means that vendors of
all the communicating EHR systems had to
beincluded in the development project, rang-
ing from hospitals to GPs and home care
nursing facilities. The inclusion of the phar-
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macies was also attempted, but although
positive their participation has been delayed.

All the hospitals in Regional Health
Authority (RHA) Mid-Norway are using the
same EHR system from Siemens. The EHR
systems in the region are all operated from the
same location, but the hospitals’ databases are
kept separate due to Norwegian legislation.
Doosselaere et. al. [9] give an overview of
issues related to legal and regulatory barriers
or gaps that may exist between current EU-
regulations and the need for sharing informa-
tion in eHealth applications. Norway also has
challenges with legislation within its own
borders. Although it would be technically
possible to share EHR information between
the hospitals, this cannot be done without the
patient’s consent.

The municipality of Trondheim uses an
EHR system in community care from the ven-
dor TietoEnator. This system is in use at both
nursing homes and homecare by both ad-
ministrative workers and healthcare pro-
viders.

The GPs in Trondheim have been using
EHR systems for more than a decade. They do
not keep paper records any more, and rely
solely on the electronic record. The GPs use

*  Based on a model by Torbjorn Nystadnes, Norwe-
gian Centre for Informatics in Health and Social
Care (KITH).

their EHR system actively while the patient is
in the office. Thus their systems need to be
easy to use, and new functionality must only
be added in a way that does not force changes
in work routines without also providing iden-
tifiable benefits. There are currently EHR sys-
tems from two vendors, Profdoc and Hove
Medical in use by the municipality’s GPs.
The project involves many actors and also
covers the development of new standards.
This adds to the complexity of the project, but
the project would on the other hand also not
be possible to sustain as an isolated pilot.
Ideally one would like to develop a small stan-
dalone pilot as a starting point, but drug
charts are already in use as a module in all the
vendors’ EHR systems. The issue is not lack of
drug charts, but rather the lack of coordina-
tion between them. The existing drug charts
may be regarded as pilots that demonstrate a
need for better integration by involving all the
implicated actors from the set out.

From Local Project in Trondheim
to SUMO

Stavanger and Tromse municipalities also
initiated local drug chart projects at the same
time as Trondheim. Tighter cooperation be-
tween the projects was considered to be
beneficial in the long run, although this
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would also to some extent cause delays. De-
velopment of common standards and imple-
mentation of the same standards for all EHR
vendors would be highly advisable, both from
the vendors, users’ and the authorities’ per-
spectives. The project in Trondheim mu-
nicipality only counted for one third of the

EHR-vendors in Norway, but with a joint pro-

ject between Stavanger, Tromse and Trond-

heim all major vendors would be covered.

The three projects thus decided on coopera-

tion, and the projects in Trondheim and

Tromse are now using the same core-EHR

system. All three projects plan to use the same

set of message standards. To comply with

Norwegian legislation, the core EHR is up-

dated by messaging. Access to the core EHR

can alternatively also be provided by web-
services.

An application for funding the EHR-sys-
tem vendors’ development of client modules
for interaction with the core EHR was sent to
Innovation Norway, and was approved late
2006. The funding was limited up to 50% of
the vendors’ own cost estimates. The require-
ments from Innovation Norway were that the
implementations should be based on stan-
dards and use of the Norwegian Cooperation
Architecture [10]. KITH has developed the
national cooperation architecture in cooper-
ation with the RHAs, the Directorate of
Health and the Norwegian Medical Associ-
ation. Basic requirements for this architecture
are:

o All messaging traffic should use the
national broadband infrastructure, The
Norwegian Health Net.

e Only standardized messages should be
used.

o The vendor’s message implementations
should be approved by the Norwegian
Testing and Approval Service at KITH.

o ebXML framework should be used.

o Application receipts should be sent for all
messages.

A project to coordinate the vendors’ work,
called SUMO, was established in early 2007.
The SUMO project has been running a
number of workshops with vendors and users
throughout 2007. Messaging standards for
administration of the core EHR, and ex-
change of EHR information, have been devel-
oped by KITH based upon requirements
from users and vendors in the SUMO project.
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The new messaging standard for communi-
cation between the EHR systems is based on
reusable components [11], and will probably
prove to be a useful basis for development of
future communication standards in Norway.
Requirement specifications for the client
modules in the vendors’ EHR systems have
also been developed. The vendors are in Sep-
tember 2008 at a stage where they are im-
plementing the standards and the client-
modules in the EHR systems. The project is
due to finish in 2009, and the first pilots will
be up and running during 2008. The core
EHR is already developed, and is scheduled to
be tested by Trondheim and Tromse munici-
palities.

Implications of the Development
Strategy

The project works closely together with the
national ePrescription project and other
national projects initiated by KS, the Norwe-
gian Nursing Association and the Norwegian
Medical Association. These projects are stra-
tegic and also linked to [5].

It is crucial for the vendors that larger
national projects are coordinated and that the
same set of standards can be shared and
reused. The Norwegian vendors do not want
to develop non-standard solutions. The ven-
dors want new modules as part of a standard
package, and even if the development of a
new module was fully compensated, the
maintenance cost would still be high for both
vendor and customer if the module did not
comply with the installed base.

From the start of the project in Trondheim
municipality, the initial project’s expected
completion date has been delayed with at
least a year. This is mainly due to the need for
coordination with other projects and na-
tional initiatives. The fact that the vendors
have a limited number of software releases
per year, including that release dates do not
match across vendors, has also been a chal-
lenge. This has caused individual delays of up
to five or six months.

The Norwegian Association of Local and Regional
Authorities (KS) is a national organization for mu-
nicipalities, counties and public enterprises under
municipal or county ownership.

The above illustrates an apparent need for
the existence and cultivation of large net-
works of action which coincides with re-
search insights from the development efforts
on health information systems through ac-
tion research in South Africa [12].

Context and Future Work Practices

Other issues to be evaluated are the overall ef-
fects of the new systems for the work practices
of the various healthcare providers. The core
EHR effectively provides a gateway for secure
electronic communication on client medi-
cation between diverse parties and tech-
nological platforms. While this ensures a com-
mon location of documentation, it remains to
be seen how the various actors will need to ad-
just their documentation practices in terms of
timing their activities as well as tailoring their
information in order to ensure usability for
the various end users. The standard ensures
structured information, but end users, with
the help of their own EHR, will still need to
‘translate’ the information to a form suitable
for their own uses. For instance, what the doc-
tor ordinates may be substituted by the phar-
macy with the synonym-drug they have avail-
able, which may result in two pills with an-
other name instead of the original one. The
home care nurse may need to alter the timing
of dispensing, compared to the doctor’s ordi-
nation, in order to accommodate their own or
a client’s timetable. Lessons from the research
within CSCW (Computer Supported Cooper-
ative Work) indicates that work processes will
need to be continually revised when new tech-
nology provides new functionality in interac-
tive contexts. Collaborators will need to devel-
op new patterns of interaction through the
new media [13]. The implementation effects
for future work practices will be followed by
researchers.

Conclusions

The work so far, including the ethnographic
study, has indicated that there is a need for
core-EHR solutions that can be used for wider
purposes than drug information. This is also
in line with other European initiatives. Bernd
Blobel [14] concludes that establishment of
shared care must be supported by distributed,
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interoperable information systems. New in-
formation infrastructures which have grown
from regional networks into national net-
works, like the Norwegian Health Net, provide
possibilities for better and more secure com-
munication than few years ago. The health-
care providers at different levels do have access
to EHR systems, but still the possibilities for
exchange and sharing of health information is
limited, as also addressed in [9].

The core EHR and the model from the
SUMO project can provide a good basis for a
more general Norwegian core EHR. The
RHA’s ICT organization, NIKT, and the Di-
rectorate of Health have now initiated pro-
jects to evaluate how a core EHR can be estab-
lished in the years to come. Examples of a
wider use of the core EHR can be: shared indi-
vidual plans to support continuity of care,
summary of the patient’s contacts with health
providers in different organizations, and
core-EHR information as important diag-
noses, allergies and contact information.

© Schattauer 2009

More extensive electronic cooperation
and communication, requires that all part-
ners adjust their documentation practices to
fit with other actors’ needs. The implemen-
tations effects on future work practices will be
followed by researchers.
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ABSTRACT

The paper addresses the increasing need for
collaboration in the Norwegian health sector, and how
collaborative systems can be designed to facilitate
exchange and sharing of health information. An
upcoming national health reform, the coordination
reform, will have focus on how patients can get health
services in, or closer to, their homes. The change in the
cooperation processes between primary and specialized
care will trigger the need for better collaboration
platforms. Design of electronic collaboration systems in
health care has been challenging, and deployment of
existing systems has been slow. This paper addresses how
the Locales Framework can be used to do an analysis of
the current situation and provide a basis for design of
future collaborative systems. The framework seems to be
adequate for analysis of collaboration processes in the
health sector, and as a basis for establishing general
recommendations for design of collaborative systems.

KEYWORDS: Locales Framework, Health Care, Design,
Awareness, Boundary Spanners

1. INTRODUCTION

Hospitals in Norway are organized under 4 Regional
Health Authorities (RHAs). Each RHA is responsible for
a group of Health Authorities (HAs) that includes one or
more hospitals. The health system is public, but there are
also a few private specialist clinics and practices that offer
services in competition with the public system. Primary
care is the responsibility of local municipalities. Most

General Practitioners (GPs) are working in private
enterprises, in agreement with their local municipality.

All patients are assigned to one GP’s patient list. All
primary contacts with the health care system, except acute
care, should be channeled via the GP. Most patients who
are admitted to the hospital have been referred by their GP.
When the patient has finished the treatment at the hospital,
the normal procedure will be to return the patient to
community care under the GPs responsibility.

Costs related to specialized care are rising rapidly in
Norway. As people live longer due to improved health
care services, more and more citizens will need care on
their elderly days. Many people are also saved from a
sudden death as early newborns or in traffic accidents, but
may need specialized care for long periods.

The hospital administrations want to keep the patient’s
hospital stay as short as possible in order to reduce costs.
Patients who are ready for transfer to primary care and are
waiting for admittance to nursing homes, rehabilitation or
home care support to be organized, are filling up hospital
corridors.

A new coming Norwegian health reform will have focus
on how the patient can be provided with improved health
services in community care, closer to their homes, and at
the same time reducing the need for expensive specialized
care. The reform is named “the Coordination Reform”.

This health reform is also likely to be followed by
economic incentives, and resources will be transferred
from the hospitals to the municipalities. The
municipalities will have to pay the hospitals according to
the number of patients they refer to specialized care, and
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there will also be a high cost to pay for patients who have
finished their hospital stays, but have to wait in hospital
for community care to be organized.

The coming health reform is likely to put more focus on
the need for collaboration between actors in secondary
and primary care. The expectation of shorter hospital stays
and the possibility of rising costs for the municipalities
due to delays and prolonged stays will make the need for
availability to the right information at the right time more
visible than before. The municipalities need to know as
much as possible about the when the patients are likely to
finish their stay, the expected medical status at time of
return and the need for services like transfer to nursing
home, home care or rehabilitation services. It is also likely
that the GPs will need to consult specialists more
frequently than today in order to get a second opinion or
advice regarding the patient’s medical condition. Easy
access to quality assured clinical guidelines will also be
essential.

Shared care is cooperative health care across
organizational- and often also geographical borders.
Shared care will typically involve a diversity of health
workers as GPs, medical specialists, nurses, midwifes or
physiotherapists. All these actors should work together
with a common goal: Better health care services closer to
the patient’s home. ICT-systems that support shared care
can be used in places where health workers from different
organizations and patients interact. Design of
collaborative systems that can support shared care is
demanding, because both an understanding of the nature
of the collaborative work processes and the ability to
foresee how new collaborative tools can support existing
or future work processes are required.

The electronic collaboration between the caretakers in
different organizations has so far mainly been based on
electronic messaging, but web-based solutions and access
to shared core medical information have also been tested.
[1]. A cooperation architecture is developed by major
actors in the Norwegian health sector. The basic
requirements for this architecture are:
(1) all messaging traffic should use the national
broadband network, the Norwegian Health Net
(2) only standardized messages should be used
(3) the vendor’s message implementations should be
approved by the Norwegian Testing and
Approval Service at the Norwegian Centre for
Informatics in Health and Social Care (KITH)
(4) the ebXML framework should be used
(5) application receipts should be sent for all
messages.
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The first version of the cooperation architecture is based
on messaging, but an extended version of the architecture
is also developed for web services.

Application
Messagecontent "
Personal signature
ebXML-framework
Mailbox |

Norwegian Health Net

Internet

Figure 1. Collaboration Architecture, Message
Version

The Norwegian message standards are national standards
are based on the recommendations from the technical
committee TC251 within the European standardisation
organization CEN. CEN/TC251 is also collaborating with
HL7 and ISO, and work to harmonize the standardisation
activities related to health informatics is ongoing.

The vendors of Electronic Health Record (EHR) systems
for use both in specialized and primary care have been
provided with limited national funding in order to develop
communication interfaces that support the national
message standards. The specifications of the user
interfaces of the communication modules that are
integrated in the GP’s EHR systems, have been based on
recommendations from a user group that was established
by the Norwegian Medical Association. When the
implementations have been tested and approved by KITH
they will included in the updated overview of the status of
the vendor’s message implementations. This overview is
easily accessible on KITH’s website, www.kith.no. The
purpose of the website is to make the customers more
aware of the EHR system’s limitations and possibilities
for electronic collaboration.

The expectations of benefits from better electronic
collaboration have been high in many countries as
exemplified by Cannaby et al. [3] and Bower [4]. An
analysis of EHR cases by Dobrev et al. [5] also shows that
interoperability and information exchange is a prime
driver of benefits from EHR systems. Interoperability is
here defined as the ability to exchange, understand and act
on patient and other health information and knowledge



among linguistically and culturally disparate clinicians,
patients and other actors, within and across jurisdictions,
in a collaborative manner. The deployment of electronic
messaging in Norway has been much slower than
expected, even though all communicating actors have
implemented EHR systems, messaging standards are
available, communication interfaces are implemented in
the EHR systems, and all actors are connected to the
Norwegian Health Net. A series of meetings between the
RHAs, The Norwegian Medical Association and KITH in
2007 indicated that the reasons were both technical and
organizational [2], but as an increasing number of
technical challenges have been solved, more attention has
been focused on the interplay between organization and
the technical solutions.

Further development of collaborative systems is needed,
but one of the main challenges is: How can we design
systems that support collaboration across organizational
boarders in a way that support all actors’ needs and work
well in daily practice?

Changes in the cooperation pattern will have implications
on the involved health worker’s work processes. How can
we make sure that they get access to the right information
when they need it? How can new possibilities for
collaboration be used as a means to improve the quality of
the information that is shared? How can health workers
be aware that new information is present, at how can they
make other parties aware that they have added new
content that might be of interest? If the work processes are
changed, and the workload is shared between the health
workers in new ways, how can we assure that the actors
trust each other and accept the new changes?

2. METHOD

In order to be able to give some guidelines for further
design of such systems, an analysis of the existing
situation is beneficial. It is necessary to understand the
nature of the work. Collaborative processes often involve
actors in many organization that work with complex
problems. Various methodologies, both qualitative and
quantitative, can be used to get an understanding of the
work.

In this case, information about the current situation has
been collected by means of semi structured interview [6],
[7] with users in two hospital wards and a GP practice.
The interviews have been transcribed and analyzed.
Participation in meetings with the hospitals and at national
workshops and seminars has also provided valuable
information is addition to reading of reports and national
strategy documentation.

The author has also participated in a collaboration project
with a small hospital where a Practice Consultancy
System was established as a mean to improve
collaboration. Practice consultants are GPs that work in
part-time positions at the hospital. This could typically be
2 days a month. Their mandate is to work with
improvement of procedures that are related to
collaboration between primary and specialized care. Some
examples of activities are: revisions of procedures for
referrals and making templates for documents that are
exchanged e.g. discharge summaries, referral and
laboratory reports in cooperation with specialists at the
hospital. The practice consultant will also often be used as
resource persons in projects where new ICT-solutions that
support shared care are introduced. The practice
consultant’s practice would often be used as a pilot site.

The author has also been administrative project manager
of a pre project that established a basis for a national Core
Medical Chart project [1]. Experiences from this project
have also been to see experiences with electronic
collaboration in a broader context.

Qualitative and quantitative data have also been collected
through a national survey. A questionnaire was sent to all
the 28 HAs. 23 (82%) of the forms were returned, among
them the forms from all the largest hospitals. The forms
were filled out by different categories of personnel, but
most of the respondents were responsible for cooperation
departments or were project managers for collaboration
projects. The main rationale behind the survey was to find
out what the status and plans were regarding electronic
collaboration with primary care in general, but more
specifically in relation to electronic referrals. Some of the
questions gave room for additional open ended comments.

The Locales framework has been used for analysis of the
collected information.

2.1. The Locales Framework

Fitzpatrick [8] describes how wicked problem situations
can involve people who interact in and with complex
contexts involving social, organizational, physical and
technical dimensions. She has based her work on input
from many different sources in the CSCW-community.

She has defined the Locales Framework that is based on
five aspects:
1. locale foundations that identifies the social
world with spaces and resources
2. civic structure that identifies relationships of the
social world and the locales

161



3. individual views as different perspectives of the
locale

4. interaction trajectories that identify the dynamic
and temporal aspects of the living social world
and the interaction within and across locales

5.  mutuality, identifying the mutual communicative
process through which awareness is achieved

The five aspects capture the complexity of the reality and
can potentially help to position concepts into a coherent
framework. They are thought to support:
e Analysis of work in complex situations
e Design of systems motivated by an interactional
rather than technological perspective

These aspects all provide different perspectives or ways of
understanding the locale in question, but they are also
often interdependent and partly overlapping. The locale is
constituted in the relationship between the social world
and its use of space and resources.

., Socialworld
Interactional
needs

Designing
support for the
workaday world

Understandingthe
nature of the daily
work

Siteand
means e=

Figure 2. The Locales Framework

Figure 2 illustrates how the Locales Framework connects
the social world and the spaces and resources that they
interact with. An example of use of the framework is
provided in [9]. The authors have been reflecting upon
differences between anticipated and actual user behavior
when using a system that was designed based on the
framework theory.

3. ANALYSIS

3.1. Foundation

The primary social world of interest in the Norwegian
health care case is comprised of the health workers, the
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patient’s relatives and the patient, who all share the
common goal of better health services closer to the
patient’s home. More focus on this common goal will
hopefully lead to a process with drift from a situation
where small groups of people were working together in
locales at a local level (hospital, nursing home or general
practice) to a situation where actors from the different
locales work together in a new locale that is shared, figure
3. The locales to left are social words that are related to
physical spaces like buildings, while the locale to the right
might be related to a virtual domain.

Figure 3. Drift from Communication between Locales
to Collaboration in One Locale

Different medical specialties like cardiology, oncology, or
pediatrics will probably need their own locales that are
shared across organizational boarders. These locales will
be partly overlapping.

Infrastructure

The motorway for information sharing and exchange in
the Norwegian health sector is available to many actors in
the health sector. The Norwegian Health Net (NHN) is a
closed secure high speed network that connects almost all
hospitals and GPs. An increasing number of
municipalities with nursing homes and home care offices
are also connected to the net. One of the main uses of the
health net is broadband communication between the
hospitals, but more and more information is also
exchanged between hospitals and primary care. The main
challenge so far has been that a very limited number of
services are available. The Norwegian health net is a
technical infrastructure, but only to a limited degree an
information infrastructure. Development of end user
services has so far mainly been the communicating
parties’ responsibility. The new health reform will suggest
that NHN shall be owned by the government and not the 4
Regional Health Authorities that operate the hospitals
today. This intention is to emphasize that the health net is
available for all actors in the health sector. The new NHN
will also get an extended responsibility for adding new
services to the net. This will probably also include
collaborative systems as a national core EHR.



Existing services that are available in NHN are message
exchange (discharge summaries, referrals, lab requisitions
and results..), web-based systems for requisition of
laboratory tests and different telemedicine solutions.

Some tools to support collaboration are present

ICT has been used as a tool to support the clinicians’
work-processes in Norway for more than two decades.
The first Norwegian EHR systems for use in General
Practice were implemented as early as in 1984 [10]. 98%
of the GPs have had these systems in daily use since 2001
and EHR-systems are also present at all Norwegian
hospitals. These systems started as administrative tools,
but have over time emerged to be systems that support
daily clinical work-processes. The focus has also changed
towards shared care that involves several caretakers in
primary and specialized care.

In order to make the trajectories between primary care and
the hospital as efficient as possible, there is a need to
register, communicate, and interpret the information that
is exchanged by all the involved parties. The information
can either be sent as a message, the receiver can actively
get access to information that is stored by the other party,
or the sender can actively register information in a system
held by the cooperation partner. It might also be possible
to share information in a system held by a third party. The
selected technical solution can depend on national
legislation, and agreements between the communicating
actors.

In Norway the most commonly used alternative is
messaging between GPs and hospital (referrals and
discharge letters..). A few hospitals use a web-based
referral system where the GP registers the referral in the
hospitals system. Core EHR-systems that includes the
most essential information about medication and contact
are at a pilot stage. It is likely that ICT-solutions for
sharing of essential health information in core databases
will be more common. It is also a trend towards web-
based solution that owned and operated by hospital or
private actors where there is a strict control both on which
input should be registered in the systems and which
information should be shared

The deployment process of solution for electronic
collaboration has been very slow. The survey that was
answered by the hospitals addressed the challenges
regarding deployment of electronic referral.

The answers differed a lot from region to region and
hospital to hospital. The most significant answers were:
e It is not evident that costs related to introduction
of electronic referrals can be justified by the
benefits.

e The hospital can receive referrals, but the GPs
are not sending.

e It is difficult to integrate new modules for
handling of electronic referrals in the hospitals
EHR-system, and the hospital awaits new
technical solutions.

e The hospital does not want to have a mixed
solution of electronic and paper referrals and
awaits the GP’s initiatives.

e Work processes need to be changed at the
hospital, and decisions about changes are needed,
but not made.

Dobrev [5] concludes that EHRs and ePrescribing are not
quick wins, they are sustainable wins. It takes at least four,
and more typically between six to eleven years to realize a
cumulative net benefit.

3.2. Civic Structure

Legislation in many countries does not permit doctors at
different levels in the treatment chain to share medical
information. Information sharing requires the patient
consent, and consent based systems are not always
practical in daily use. The legislation in Norway is
changing very slowly, and is still quite restrictive. The
introduction of a proposal for a law change that will
permit sharing of core EHR information based on consent
has led to heated debates in the media. Patient seem to be
very reluctant when it comes to how much information
should be shared, and patient organizations seem to be
more concerned with the possibility for sensitive
information in the wrong hands than the possibility for
better treatment if the clinicians have access to the right
information at the right time.

Norwegian health workers are obliged to use health
records to document the patient contacts. Complaints from
the patients about procedure failures and maltreatment is
getting more and more common, and thus documentation
of the actual treatment and procedures followed is getting
more and more important.

3.3. Individual View

The purpose of the information: Documentation for
you, me or other actors?

Figure 2 gives examples of some of the involved actors.
They all belong to their own social world or locale, but
have to work for a common goal in the shared care
context and in the common locale. Their main focus is on
how to produce and get access to relevant medical
information. Medical information produced for use in one
context, has to be used by other actors in a different
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context. When a person writes information into an EHR,
the recorded documentation might be used in several
contexts and from different views:

e Documentation as a part of the internal work
process that covers the treatment of the patient at
the hospital. The hospital stay should be as short
as possible, but on the other hand, the patient
should also be well enough to not be readmitted
within a short period of time. The patient will
normally be treated by many doctors and nurses
at different shifts, and accurate information about
the patient’s medical condition, medication and
treatment plans needs to be available at a “need
to know” basis.

e  Documentation for the patient. The patient is
getting closer and closer to a customer, and
requests access to his or hers own EHR. Many
patients even have bedside access to their own
EHR. This also means that the EHR-
documentation must be written in a language that
is understandable for non-experts.

e Documentation for the next level in the treatment
chain. The GP would request EHR-
documentation that is important for further
treatment when the patient returns to primary
care. The GP would typically not be interested in
details regarding surgery or a cure that was given
during the hospital stay. Information about
current medication when the patient leaves the
hospital is important, and information about the
outcome of the hospital stay, scheduled
appointments with the specialist and expectations
for further treatment in primary care.

e Documentation for reporting to national registers,
e.g. a “patient register” with administrative
information about hospital stays or quality
assurance registers as the Norwegian Cancer
Registry.

e  Documentation for reimbursement. In Norway
hospital get paid from the government according
to have many patients and which diagnoses they
treat on an annual basis.

e Documentation for research purposes.

As an example from the interviews: The GPs are very
concerned with the amount of time that is spent on
documentation and the registration process has to be as
efficient as possible. Documentation of the outcome of the
consultation, suggested treatment plan, scheduled
appointments and medication are examples of information
that is present in the GP’s EHR. His or hers income is
likely to depend on the number of patients treated, and the
time for each consultation is very limited. If the GP
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decides to refer the patient to a specialist, sufficient
information for making the appointment should shared
with or passed on to the actor in question. On the other
hand, hospitals are concerned with missing information
like X-rays, lab-test and medication. Missing information
leads to duplicate tests, possible maltreatment and need
for extra appointments.

3.4. Interaction Trajectories

The patient’s GP is the gatekeeper to specialized care in
Norway. Annually 2 million referrals are sent from GPs.
25% of the referrals are related to cases where the patient
is admitted to the hospital immediately, while the
remaining 75% results in a contact at a hospitals
outpatient clinic or an appointment with a private
specialist.

The responsibility for the patient will normally be
transferred back to primary care, when the patient has
finished treatment in specialized care. The discharge letter
will then be sent to primary care from the specialist or
hospital.

Many patients will need community care services after
they leave the hospital. This can include home care
services, a short or long stay at a nursing home or
rehabilitation service. The nurses at the hospital will try to
get these services organized before the patient leaves.
The patient can often depend on the services for a long
period. Many patients will also be readmitted to the
hospital, and it will then be necessary to inform the
service providers that the patient does not need services
for a while.

Patient

Home care/
Nursing home ﬁ
\ General practitioner /

Figure 4. Shared Care

Specialized care/
Hospital

The new health reform will imply that the patient be
provided with more health services at the municipal level
and fewer in specialized care. This can also lead to a need
for more supervision from specialists and increased
collaboration between many health providers. The patient



and the relatives are also more likely to be involved in
taking care of health related issues.

An increasing number of patients suffer from chronic
diseases like diabetes, COPD and chronic heart conditions.
These patients will often require services from specialized
and community care simultaneously, and it is important
that all actors have access to updated medical information
about the patient.

3.5. Mutuality

Awareness in collaborative health systems

Souza [11] focuses the problem of “To whom should I
display my actions, and whose actions should I monitor”?
These questions are highly relevant in shared care because
health workers need access to health information that is
updated by many parties. Awareness of new content that is
added is important, but should on the other hand not be to
disturbing in the daily work process. GPs that have been
involved in a Norwegian core medical chart project [2]
were very concerned that they should be disturbed in their
daily work by flags or alarms that were popping up on
their screens or interrupting their work processes. They
did not want be informed immediately when medication
was prescribed for their patients by other doctors, but
wanted to check this on a list at a daily basis. The GPs
were also not interested in information about cures that
were prescribed by the specialist for a short span of time.
(As an example: Antibiotics for treating some kind of
infection)

Enough, but not too much information

The doctors also only want to have access to the
information they need, and not all the information that
could possibly be available about the patient. A better
structure of the medical record and better possibilities for
filtering of information could have helped on this problem,
but unfortunately most of the EHR-information is just a
big lump of free text. Important information can be
hidden in the hospitals EHR-information, but the GP does
not want to have the responsibility for searching through
all this information in search for something he or she does
not even know is present. Instead of sharing all
information, doctors seem to be more satisfied with
getting the information they need transferred as an
abstract, or getting access to some core information about
the patient as current medication, diagnoses, allergies and
updated demographic information.

Trust

Trust is important in collaborative work, but it is a
challenge for health workers, as for most other people, to
trust others recommendations. This can particularly seem
difficult when you interact with people that you do not

know very well. As an example, the waiting list
coordinator commented during an interview that a project
where GPs could refer patients directly for hernia surgery
was terminated because there had been several cases
where the hernia could not be found when the patient was
admitted to the hospital. The specialists at the hospital
meant that the GPs were not qualified for choosing
patients for surgery. In interview with a representative
from the hospital management later, it was on the other
hand claimed that “missing hernia” would also often be
the case even if the patient was admitted via the hospitals
outpatient clinic, and that the problem was not necessarily
related to the GPS competence.

Practice consultants as boundary spanners

Boundary spanning primarily concerns the exchange of
information [12]. A boundary spanner is defined as one
who attempts to influence external environmental
elements and processes. Levina and Vaast [13] and
Orlikowski [14] have also studied how organizational
competence emerges in practice, and how actors in a new
joint field develop interests in spanning boundaries and
eventually transforming knowledge. The practice
consultants can be seen as boundary spanners who can
bridge general practice and specialist services in health
care.

The practice consultants were first introduced in the Fyn
region in Denmark in 1991. Practice consultants are
General Practitioners (GPs) that work in part time
positions (10-15%) at the hospital. 10% of the GPs in
Denmark held a position as a practice consultant in 2002
[15]. 100 practice consultants and 27 hospitals were
included in the Norwegian Practice Consultancy System
in 2009. When the practice consultant is present at the
hospital he or she will work with issues that are related to
collaboration across organizational boundaries.

As an example of how the practice consultants work, a
survey by a group of Norwegian practice consultants [16]
showed that 37 % of the referrals had insufficient
information. The Norwegian practice consultants have on
basis of the study and in cooperation with the specialists at
the hospital made a checklist for the referral process that
can be used by the GPs. A new study will follow to see if
the referral practice has improved after the new
requirements are effectuated.

The health workers in different organizations seem to
need to get a better understanding of the cooperating
actors work processes. Norway has so far had positive
experiences with practice consultants. According to the
survey to the hospitals in 2008, 75% of them have practice
consultants, and the hospital reported that they have good
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experiences with their effect on improvement on
collaboration.

4. RESULTS AND RECOMMENDATIONS
FOR DESIGN OF COLLABORATIVE
SYSTEMS IN HEALTH CARE

The Locales framework has been used as an aid for
analysis of the current situation in the health sector in
Norway. Some guidelines for further design of
collaborative systems are provided based experiences
from ongoing work.

Expect slow deployment and allow for parallel systems
So far, the main means of communication between actors
in the locales in the health sector have been phone, paper
and electronic messaging, but systems where actors can
share information and communicate more synchronously
are becoming more and more common. Due to the nature
of work in health care [17], it is still likely that many of
today’s communication types will be kept up in parallel
with electronic collaborative systems, and that the
replacement will happen slowly [5], [18].

Norway has a large installed base of EHR systems. New
collaboration services must to be easy to access from the
practitioners EHR systems and not be standalone systems.
Pilots do not necessary have to be integrated with all EHR
systems from all vendors at an early stage, but it is
essential that pilots have a potential for deployment and
adheres to cooperation architecture requirements and
national strategies.

Context is important

Information that is supposed to be shared, needs to be
suited for the context in question. The referral can be seen
as example of a boundary object [19]. A generalized
version of the referral has been established as a standard
that can be used as a basis, but interviews with users at the
hospital and GPs have indicated that specialized referrals
might be needed in different locales. The locales can be
related to specialties like rehabilitation, urology,
cardiology or physiotherapy. It is important that the actors
easily can access information that they need, but they must
not be overloaded with too much information.
Collaborations systems need to develop over time and the
boundary objects related to them are also likely to change
and need to be adjusted to local needs of the collaborating
actors.  Standards developed by standardization
organizations as CEN or ISO and national standards are
important as a basis for the boundary object, but the actual
use of the standard in the context in question, must be
agreed at a local level. As an example, an XML-format
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standard for referrals can be used for exchanging different
types of referrals as referrals for rehabilitation,
physiotherapy or clinical surgery. Different subsets of the
standard may be used in these cases.

Make sure that collaborating actors have a joint
understanding of each other work processes

A common understanding of the needs of actors who are
going to share the health information should be developed
over time, and could also imply changes in both
specifications of data, user interfaces and technical
solutions. It is also important to get to an agreement
between the different actors who are involved in the
collaboration. The need to “see each other” by making
each other’s activities and needs visible [20]. The tension
between doctors in primary and is likely to remain, and it
is not evident that new technical solutions will be more
used than the existing ones if they do not support the
health workers work processes to a sufficient degree at all
levels.

The practice consultants should be used actively in order
to get better awareness of the GPs needs at the hospital
side, and to get better awareness of the specialists needs at
the GPs side.

The system must the trustworthy

The interviews showed that many GPs fear that electronic
messages or information that is shared in a core EHR will
not be read by collaboration partners or get lost. This
implies that mechanisms for securing that information is
transferred and read must be in place. The ebXML
framework is designed to support secure transfer of
information, and should be used actively when designing
new XML based applications. Systems for logging and
handling exceptions should be present and application
receipts should be used.

New collaborative systems in health care should be
designed with functionality that helps the actors to get
aware of other actors’ actions, but care should be taken in
order to not overload health workers with interruption and
messages that are not important to their work processes.
Cabitza and Simone [21] show some good examples of
how supportive technology can provide actors with
awareness information about other actors’ use of work
conventions in a document-mediated collaboration.

Use practice consultants as boundary spanners

Extended use of practice-consultants can be beneficial for
a better understanding of other actors needs and establish
trust across organizational borders. This includes work
with procedures and guidelines that need to be shared
among a group of actors. Guidelines should possibly be



made available as decision support in the clinicians EHR-
systems. It is important that these guidelines are easily
available, but that they also do not “clutter” the clinician’s
workspace. Practice consultants should play important
roles as boundary spanners in both the design of new
systems and the deployment.

5. THE FUTURE OF COLLABORATIVE
SYSTEMS IN HEALTH CARE

Electronic collaboration in the Norwegian health sector is
at the moment based on use of electronic messaging.
Systems that are based on web services and include
decision support possibilities and provide services to the
patient are in pilot use. These systems are likely to diffuse
and replace the existing solutions over time, but the
experiences so far show that they way from pilots to
national solutions in long and tedious. Deployment of the
standardized message based solutions should go in
parallel with development of the next generation systems.
The Locales framework seems to be adequate for analysis
of collaboration processes in the health sector, and as a
basis for establishing general recommendations for design
of collaborative systems in the health sector. As
experiences from pilots grow, the Locales framework
model in the paper could also be extended, and used as a
basis for designing new collaborative systems.

REFERENCES

[1] V. Heimly, K. E. Berntzen “Consent-based Access to core
EHR Collaborative Approaches in Norway”, Methods of
Information in Medicine, 2/2009

[2] V. Heimly, “Standardization, innovation and deployment of
electronic referral software in Norway”, Journal of
Telemedicine and Telecare 2008;14

[3] Cannaby, Westcott, Pedersen, Voss, Wanscher The Cost
Benefit of Electronic Patient Referrals in Denmark: Summary
Report, Medcom/ACCA 2005

[4] A.G. Bower, “The diffusion and Value of Healthcare
Information technology, Adoption rate of electronic health
records consistent with similar IT in other industries”, The
Cerner Quarterly, Q3,2005:16-27

[5]1 A. Dobrev, T. Jones, K. Stroetmann, Y. Vatter, K. Peng, “The
socio-economic impact of interoperable electronic health
record (EHR) and ePrescribing systems in Europe and
beyond”, Electronic Health Record (EHR) IMPACT Study,
Unit ICT for Health, Directorate-General Information Society
and Media, European Commission, December 2009

[6] S.Kvale, DOING INTERVIEWS, Sage 2007

[7]1 J.A. Holstein. and J.F. Gubrium J.F: THE ACTIVE INTERVIEW,
Sage 1995

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

G. Fitzpatrick, THE LOCALES FRAMEWORK-UNDERSTANDING
AND DESIGNING FOR WICKED PROBLEMS, Springer 2003

N.A. Romero, G. Mc Ewan, S. Greenberg, “A Field Study of
Community Bar: (Mis)-matches between Theory and
Practice”, 2007 International ACM Conference on supporting
group work, pp 89-98

EPJ MONITOR, Annual report, Norwegian EHR Research
Centre (in Norwegian), 2009

C.R.B.d Souza, and D. Redmiles, "The Awareness Network:
To Whom Should I Display My Actions? And, Whose Actions
Should T Monitor?," ECSCW’07: Proceedings of the Tenth
European Conference on Computer Supported Cooperative
Work, Springer, Limerick, Ireland, 2007, pp. 99-117.

R.L. Daft., Organization Theory and Design (3rd ed.), New
York: West Publishing Co, 1989

N. Levina, E. Vaast, “The Emergence of Boundary Spanning
Competence in Practice: Implications”, MIS Quarterly, June
2005

W.J. Orlikowski, “Knowing in Practice: Enacting a Collective
Capability in Distributed Organizing”, Organization Science,
May/June 2002, pp 2449-273

Muusmann Research & Consulting, Evaluation of the Danish
Practice Consultancy System, June 2002 (in Danish)

K.J. Lonning, T. Kongshavn, E. Husebye, Quality of referrals
from general practitioners to outpatient clinics, Journal of the
Norwegian Medical Association, 2009; 129:1868-9 (in
Norwegian)

1. Moser, J. Law, “Fluids or flows? Information and
qualculation in medical practice”, Information Technology &
People, 2006

A.G. Bower, The diffusion and Value of Healthcare
Information technology, Adoption rate of electronic health
records consistent with similar IT in other industries, The
Cerner Quarterly, Q3, 2005:16-27

S.L.Star, J. Griesemer, “Institutional ecology, translations and
boundary objects: amateurs and professionals in Berkeley’s
Museum of Vetebate Zoology 1907-1939”, Social Studies of
Science, 1989 19 (3): 387-420

T. Erickson, W.A Kellogg, “Social translucence: an approach
to designing systems that support social processes”, 4CM
Transactions on Computer-Human Interaction, 2000, pp 59-
83

F. Cabitza, C. Simone, ““...and do it the usual way”: fostering

awareness of work conventions in document mediated
collaboration”, proceedings ECSCW 2007, Springer

167



168



Paper 8

Step by step, Climbing the stairs from the introduction of electronic
health records to electronic collaboration,
Mediterranian Conference on Information Systems, MCIS 2011

169



170



STEP BY STEP

Climbing the stairs from the introduction of electronic health records to electronic
collaboration

Vigdis Heimly ', vigdis.heimly@idi.ntnu.no
Eric Monteiro ', eric.monteiro@jidi.ntnu.no

1. Department of Computer and Information Science, Design and use of Information System
Group, Norwegian University of Science and Technology, Trondheim, Norway

2. Norwegian Centre for Informatics in Health and Social Care, KITH, Trondheim, Norway

Abstract

Collaboration across organizational borders is often needed. Experiences from some of the electronic
collaboration projects that have been initiated in the health sector show that it is challenging to
establish solutions that are sustainable and can be deployed in wide scale. The case in this paper is
from a medium size hospital in Norway where electronic collaboration related to referrals has been
introduced through a stepwise process. The first step was to introduce traditional electronic
messaging. The next step was to implement decision support in order to improve the quality of the
referral. The following step will probably be a dialogue based support where general practitioners
and specialists can communicate about patients, and where the dialogue is kept as a part of the
patient’s electronic health record. This paper sums up the findings after the introduction of the
decision support system. The results from the first steps are promising, but they also show that it is a
sociotechnical interplay between the different actors that need to be balanced in order to establish a
solution that will be used by all actors.

Keywords: Electronic referral, deployment, electronic collaboration, boundary spanners, stepwise
process, quality, decision support
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INTRODUCTION

The potential of ICT to enhance efficiency and quality of healthcare delivery through collaboration is
well rehearsed (Hasman, Ament et al. 1992), (Stroetmann, Jones et al. 2006), (CANNABY,
WESTCOTT et al.), (Harno, Paavola et al. 2000). Still the collaboration across geographical,
institutional and/ or professional boundaries all too often rely on inaccurate, inconsistent, (partially)
irrelevant or outdated information. The development, use and widespread deployment of collaborative
ICT in healthcare in Western countries lag significantly behind ambitions and plans. (Greenhalgh,
Stramer et al. 2010), (Bal and Mastboom 2005), (Pothier, Awad et al. 2006), (Heimly 2008; Heimly
2009).

Against this background of a rather bleak track-record to date, we report from and discuss a project to
improve collaboration between general practitioners (GPs) and hospitals that has been welcomed by
the clinicians. The aim of the paper is, without resolving to “critical success factors”, to discuss the
crucial importance of attention to defail and a stepwise approach. 1f the Devil resides in the details,
the opposite also holds true. For instance, rather than reiterate the need for adequate training for the
users, we analyse the form, timing and location of this training i.e. the way training is situated. This ia
also in line with findings T. Greenhalgh and her researchers did in their evaluation of the SPINE
project (Greenhalgh, Stramer et al. 2010).

1 COLLABORATION IN HEALTH CARE, STATUS AND
CHALLENGES

Norway has a public health care system, but some private health care actors are also present in the
market. Each citizen is assigned to one GP’s patient list and the GP is the gatekeeper to specialized
care.

Consultation with
General practitioner

- Referral
. -
J \ Surgery in

\ Specialized care
Discharge - ___‘ \

summary
= Discharge
Communitycare
summary
Figure 1: Communication between primary and specialized care

The GP decides whether the patient needs to be referred to specialized care or not. Primary care is the
responsibility of the municipalities. Specialized care is organized within four regional health
authorities that are funded by the Department of Health. When the GP decides that the patient needs to
be transferred to specialized care, a referral will be sent to a specialist who will review the referral and
decide what kind of further actions need to be taken. The specialist will consider the patient’s rights
according to legislation, and will give the patient priority on the waiting lists based on the information
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that the GP has provided in the referral. When the patient has finished treatment in specialized care, a
discharge summary will be sent back to primary care from the specialist. The document is written or
dictated by a specialist and contains information about: diagnosis, finished treatments at the hospital,
current medication, planned appointments in specialized care and proposals for further action in
primary care.

This process has traditionally been paper based, but since specialists in hospitals and GPs use
electronic health record systems as a means to support their daily work processes, electronic referrals
and discharge summaries have been introduced.

The figure illustrates some possible steps in the process of implementation electronic referrals. Many
Norwegian hospitals have started by scanning the paper referrals into their EHR-systems. At the same
time GPs have produced paper referrals from the EHR-systems. The referrals have been sent by
ordinary mail to the hospital.

Choise of service provider
and booking functionality
for patients

Dialogue functionality to facilitate
collaboration between GPs and
specialists

Decision supportin the GP’s refferal
modulein the EHR system

Electronic message- or web- referral

Hospital EHR system G'?'S EHR system
Scanning of paper referrals Print of paper referrals
Figure 2: Steps in the introduction of electronic referrals

The next step has been message- or web-based electronic referrals. Decision support assisted by
guidelines have been tried out in order to improve quality of the referrals in some projects like Zorg
Domain in the Netherlands (Bal and Mastboom 2005) and the Referral Hotel project in Denmark.
Further steps can also include functionality that can support a more direct dialogue related to referral
that includes both specialist and GPs. Patient can also be provided with software that can be used for
booking and choice of service provider. Examples of projects where patients have been involved are
the Choose and Book project (Eason 2007) and also again the Danish Referral Hotel.

Standardized health messages, based on international standards from the European standardisation
committee CEN/TC251, have been available for the Norwegian Health actors since the mid nineties,
but the deployment process has been slow. This has proven to be due to both technical and
organizational reasons (Heimly 2008). Experiences from other countries show a similar pattern
(Heimly 2009).

2 THEORY

Systems that are intended for collaboration across organizational borders are challenging to design,
develop and deploy because many stakeholders with potentially different interests are involved. Issues
like how can we best ensure that the collaborating actors have a joint understanding of each other
work processes, and how can we make sure that all the involved parties get some benefits are cruicial
(Heimly 2010; Heimly 2010), but how do we do this in practice?
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According to Berg (Berg, Aarts et al. 2003) sociotechnical approaches aim to increase understanding
of how new information systems and communication technologies are developed, introduced and can
become part of social practices. Berg suggests that the largest challenge for the sociotechnical
approach is how to interrelate the nature of health care work with the characteristics of formal tools.

As an example of a tool that did not fit daily practice Winthereik and Vikkelse (Winthereik and
Vikkelse 2005) describe how discharge summaries from the hospitals do not “fit” with general
physcian’s demand: they have to manually rework (filter, delete, rewrite) the discharge summaries to
fit their own agenda of deciding what to do with their patient next.

Carlile (Carlile 2002; Carlile 2004) describes progressively complex processes (transfer, translation,
transformation) at the three corresponding levels in a framework for managing knowledge across
boundaries. Levina and Vaast (Levina and Vaast 2005) have also studied how actors in a new joint
field develop interests in spanning boundaries and eventually transforming knowledge.

According to Munkvold and Ellingsen (Munkvold and Ellingsen 2007) it is important to develop
mechanisms that strengthen the relationships between different nodes in trajectories in health care. In
order to bridge the gap between primary care and specialized care, many hospitals in Norway have
employed practice consultants (Heimly 2010) (Kvamme, Olesen et al. 2001; Kvamme, Olesen et al.
2001). The practice consultants are boundary spanners who work as GPs in primary care, but also have
a part time position in specialized care. Their role as practice consultants in specialized care is to work
with issues that are related to collaboration across organizational borders. Typical work tasks would be
to ensure that referrals and discharge letters are structured in a way that benefits the communicating
actors both in specialized and primary care.

3 CASE

3.1 The project site

In this paper we address experiences with the first steps in the introduction of referrals a hospital that
in the following text is called HOSPA, in Southern Norway. The hospital moved to a new site in 2008.
As part of the building process for the new hospital, some funding for development of ICT solutions to
support collaboration between primary care and the hospital was also provided.

Already in 2006/2007 a project that intended to deploy standardized messaging of discharge letters
and referrals was initiated. At the time when the first project was evaluated (Petersen 2008), electronic
discharge letter were in widespread use, but electronic referrals were only in limited use.

One of the experiences from the first project was that the introduction of electronic solutions did not
necessarily mean that the quality of the referrals was improved. It was recommended to initiate a
following deployment project that also included decision support for the GPs.

3.2 The patient trajectory

An illustration of the hospital internal trajectory for a case where the patient is referred from primary
to specialized care is shown in figure 3.

The figure shows that the patient might have to go to the hospital for 5 visits before the actual surgery
can take place. This is a process that requires a lot of resources from the hospital, and the patient does
also have a long waiting time before he or she finally can be admitted for surgery.
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Figure 3: The patient’s visits to the hospital

3.3 Introducing clinical guidelines

The idea behind introducing clinical guidelines in the
Patient ID GPs EHR system was that the guidelines could prevent
the GPs form referring patients who did not need to be
treated by a specialist, and also ensure that necessary
results from laboratory tests and image diagnostics
were made available to the specialist. This could
reduce the number of visits needed, and also reduce
hospital costs per patient.

Diagnosis:
ICPC-code S—

Guidelinesthatare .
linkedto ICPG.code Two wards were selected for the project: Urology and

Referral text Gastro. The basis for the selection of these wards was
that they requested improved referral quality, the
specialist showed interest in the project and that there
had also been complaints from the GPs about the
hospital service level regarding waiting time for the
patients and feedback in the referral process. A pre
project for a decision support project was therefore
introduced in parallel with the deployment of
traditional electronic messaging.

Figure 4: Guidelines in the EHR system
3.4 Technical solution

The referral is produced from the GP’s EHR system, partly based on information that has been written
in the patient’s record and additional information that has been recorded in the referral module that is
an integrated module in the EHR-system . When the GP decides to refer a patient to specialized care,
information from the patients EHR will automatically be transferred to the referral form. This includes
information about current medication, family history and present status. Once the relevant diagnosis
code is filled in, a window with relevant guidelines will show up on the right side of the screen, if such
guidelines are available. There is no strict control on whether the GP follows the guidelines or not,
they are only made as a support in their daily work process. The referral is then sent as an electronic
message to the hospital. There is technically no difference in how the referral message is sent if the
decision support has been used or not.

The guidelines are maintained in a web-based tool that is available for the specialist at the hospital.
When a new guideline is updated at the hospital, it will also immediately be made available in all the

175



GP’s EHR systems. The guidelines are linked to ICPC (International Classification of Primary Care)
codes. Some guidelines are only linked to one ICPC-code, while others are linked to a group of codes.

The guidelines are based on international guidelines and recommendations, but they are also to some
extent adjusted to local needs. The specialists originally wanted the guidelines to be more extensive
than they are today, but the user representatives from primary care pinpointed that a maximum number
of five bullet points can be expected read in every guideline. The decision support module was
installed in six general practices. As an average, 5-7 GPs work in each general practices, and the
intention was that all the GPs should start using the system.

4 METHOD

4.1 Approach

The project management wanted an evaluation report in order to decide what further steps should be
made based on the experiences from six locations. The study was initiated by the project manager and
steering committee of the project. The work was done in the winter/spring of 2010 and started 6
months after the GPs had started to use the module that included decision support. The main focus was
on the current step on introducing the decision support, but information about the first steps of the
introduction of the message based electronic referrals and further expectations for electronic referrals
was also gathered.

A qualitative approach was used because the intention was to get hold of information about the GPs
daily use of the system and how it interrelated to their work processes.

4.2 Data collection

The work has been based on:

e Participation in meetings at HOSPA and notes from these meetings. This includes a meeting in the
steering committee, a project group meeting and meetings with project members at HOSPA.

e Group meetings with the GPs at their local practices. All the GPs who were present in the office
participated together with project group members from HOSPA. The project staff from HOSPA
included project manager, technical staff and preferably also one of the practice consultants or
GPs who had been active in the project. The meetings started with a brief presentation from
HOSPA, but apart from that the GPs talked about the experiences they had with the system so far
and ask questions about issues they were unsure of, or things they wanted to be improved.

e Semi structured interviews with:

o Administrative staff that is responsible for handling of the referrals when they first
reached the hospital.

o Specialists who had been responsible for the development of the clinical guidelines.

o GPs who had been participating in the project as user representatives or practice
consultants.

o GPs who have experiences with use of the decision support system in their daily work

The GPs work in general practice locations, and there are usually 5-7 GPs who are employed at each
location, but they are seldom present at time same time. All the GPs who were present at the time of
the visit were interviewed, regardless of what their role in the project had been. A total number of 20
GPs were interviewed.

The interviews were semi structured. That means that the GPs were free to provide all the input that

they wanted about experiences with the project, but some questions were asked to all GPs. Examples

of such questions were:

e To which actors do you send electronic referrals and what is the volume?

e Which improvements do you think should be made to the existing electronic referral system?

¢ Do you collaborate with the practice consultants and which results do you eventually see from their
work?
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e What do you think of the collaboration with the hospital regarding referrals, and how could it
possibly be improved by means of ICT-support?

e What are your experiences with the technical solution?

e What are your experiences with use of the national recommendation for content: “The good
referral”?

The GPs were also asked a set of questions that were specifically related to the use of the clinical
guidelines. The results from this part of the study are analyzed in more details in a separate paper
(Heimly 2011) but a summary of the results is also included in the results chapter in this paper.

The GPs were often very busy, and the interviews were done between patient visits or during
lunchtime.

Meetings with the representatives from the HOSPA and the GPs were held as lunch meetings at the
GPs premises. HOSPA provided lunch and came to visit on days when the GPs had announced that
they were not too busy.

5 RESULTS

The interviews showed that the GPs were positive to the use of electronic referrals in general and
preferred to use them if they had an option to send electronically instead of paper referrals.

The GPs were mostly positive to the way that the hospital had handled the relation to them during the
design, development and pilot phase. The GPs said that the collaboration between the project team and
the general practices had been good. The GPs felt that they had got the help they needed, but the bugs
had also been so few that they did not have to spend a lot of time on contact with the hospital. They
had been involved through their representatives (practice consultants and one GP that worked part
time in the project team). Even if the GPs had not directly been in contact with the practice
consultants, they signalled that they trusted them as their representatives.

The GPs pointed out that it was very important that the system could be adjusted to their needs and
that the requirements from the specialists should not restrict the way they wrote their referrals too
much. Two of the comments were:”Even if you refer two patients for the same diagnosis, the cases
can be very different. It is therefore meaningless to have a predetermined set of questions that must be
answered. It should be the GP’s decision to provide the relevant information. If not so, the system will
not get out of the testbed”. “The specialists at the hospital have had to understand that a two-page
overview with information that in nice to have is not going to be produced by the GPs. It must be
information that is summarized and to the point. If the requested referral process is too time
consuming, other hospitals than HOSPA will be preferred”.

As a basis for how the GPs and specialists should use and understand the electronic referral form, a
national recommendation called the “Good referral”, has been developed by GPs and specialists based
on a consensus process. The GPs were encouraged to use this recommendation for content. The
interviews showed that with a few exceptions the GPs used this recommendation and were satisfied
with it as a basis. Comments from the GPs were:

e The structure is ok, and the template is well integrated with the EHR system.

e [t suits with my needs.

e [ have not heard any complaints and I think all the GPs here use it.

e It works well.

One of the GPs suggested a change to the recommended order of the elements in the structure and
wanted to put the actual description of the patient’s current problem more up front.

The GPs had limited education in use of the system. It was commented that the system was very
simple to use, and the GPs did not have to spend a lot of time on education. Representatives from the
project team had visited for lunch meetings, the GPs had assisted each other to some extent, but most
of all the users relied on that the user interface was easy enough to use without spending time on
education. A few of the users had experienced problems with the system that had been solved with
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assistance from colleagues, and one had stopped using the system because he did not want to spend
time on solving the problem, but overall the technical solution seemed to work well and was trusted.
Some of the GPs even trusted the system so much that they expected that all referrals would go
through the system without errors, and one if the practices did not even check the log to see if all
application receipts had been received from the hospital.

In theory patients in Norway has a free choice of hospital, but in practice both GPs and patient select
the local hospital as their first choice unless the waiting lists are exceptionally long. This is line with
experiences that Green et. Al. found when they asked patient about their use of the Choose and Book
system in England (Green, McDowall et al. 2008). This would often also save the GPs from spending
extra time in contact with a hospital where they are not familiar with the internal organization, and the
referral process can also be more time consuming. As an example one of the GPs told of a patient who
had a grandmother who lived close to another hospital, and that she (the GP) had to send the referral to
this hospital first, before the patient finally wanted the referral to be redirected to the local hospital.

Many of the interviewed GPs had a good relation to HOSPA because they had worked there
themselves or because they had a long term relationship with HOSPA and had a trust in that they
offered high quality services. On the other hand HOSPA, had a reputation for long waiting lists for
patients that were referred to the gastro department. One of the main reasons why HOSPA had chosen
Gastro as one of their pilot wards was that they wanted to provide the GPs with better service from
this department and hopefully attract more patients that were handled by private specialist today.
During the pilot period this strategy did not seem to work. The interviewed GPs still referred many of
the cases that did not require acute surgery at the hospital to private specialists. The interviewed GP
told that this was mainly due to the long waiting time for the patient. They did not have any objections
to the quality of the services from the hospital, but improved possibilities for electronic collaboration
did not make them change service provider as long as the waiting times still were longer.

With a few exceptions, all of the GPs had used the decision support system. Some of the positive

aspects they mentioned were:

e They felt more confident about which patients they should refer to specialized care and which cases
they were expected to handle at a local level.

e Useful to have guidelines on which test that should be analyzed prior to referral.

e The level of the decision support was not too detailed, and they could decide by themselves if they
wanted to adhere to the guidelines or not.

e Focus on the decision support system lead to extended use of electronic referrals in general.

Some negative aspects with the current version of the decision support system were:

e Some GPs write the referral after the patient has left the office, and the decision support would then
be available too late in the work process.

e The current version of the system offers a very limited number of guidelines. Guidelines are needed
for other specialties than gastro and urology, and some of the more general guidelines should also
be connected to more than one ICPC code.

e Experienced GPs say that they seldom need the guidelines

It was noted as important that the GPs liked the solution because it was not compulsory to fill in a
number of predefined fields. The guidelines were just optional guidelines, but most GPs found them
useful. The GP’s representatives in the project team had pointed of that the it was important that the
system should not require more time to be used for the referral process than before the system was
introduced. This is in line with findings in a study from the UK (Rabiei, Bath et al. 2009) where the
GPs were reluctant to use the Choose and Book system because of additional workload.

The GPs did also not have a good understanding of whether the results of their use of the clinical
guidelines were important or not. Some of the GPs had a clear understanding of that if their use of the
guidelines could improve the quality of the referrals and thus influence on the time span until the
patient was admitted to specialized care, they should use the guidelines. Many of the GPs on the other
hand told that they missed feedback from the hospital: "It is difficult to improve your work, if you do
not get any feedback on what the expected quality requirements from the specialist are”. The hospital
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on their side also said that they had too little time for asking for supplementary documentation or
providing feedback on missing information or misunderstandings regarding addressing. In many cases
the result was that the patient was scheduled for an appointment at the outpatient clinic that might
have been unnecessary if the quality of the referral had been better. “It is an ongoing dialogue inside
the hospital about the low quality of referrals” was one of the comments. The GP would sometimes
need to add additional information after the referral was sent. This could include new test results or a
notification about changes is the patient’s status that could indicate that the patient should be
prioritised. Sometimes the GP would also like to request what the status of the referral was. In rare
cases the referral had also become lost at the hospital site.

Many of the GPs told that they also used the referrals for sending requests about a referral that was
already in the system or additional information about the patient. This initiated problems in the
receiving end, because more manual work was needed to sort out which documents were updates or
questions related to referrals. As one of the GPs said: ”In the future I would like to see what the status
of the referral is at the hospital. Then I can communicate this to the patient. I would also like to
communicate directly with the specialist who is responsible for the patient at the hospital.”

The specialists who were interviewed at the hospital would also like to have the possibility to request
more information about the patient electronically. This could include more information about the
patients function level in order to decide if the patient was likely to need to stay an extra day at the
hospital before/after surgery or additional test results.

6 DISCUSSION

Because HOSPA to a large extent installed most of the ICT systems at their new site from scratch,
they did not have the same installed base of ICT systems that had been developed and extended over a
long period, as many actors in Norwegian health sector have. The introduction of electronic referrals
had already started two years prior to the introduction of the decision support project. Many of the GPs
had originally been sceptical to the electronic referrals. As the system had been in use for a while, they
started to trust the technical solution. This first “simple” step seemed to be an important basis for
further deployment of the decision support system. The next step is planned to be the implementation
of a dialogue tool.

The electronic referral can be used as an example of a boundary object in relation to Carlile’s
framework: format standards for referrals developed by CEN, ISO or other standardization
organizations will be at the bottom layer. The semantic layer will consist of interpretations of the
standard for daily use, where clinicians and other health workers have made agreements on which
information they exchange. At the pragmatic level, different interests among actors have to be sorted
out and may lead to changes in daily work processes. Bal et al (Bal, Mastboom et al. 2007) describes
how referrals can influence the integration of those two domains. “It does so, however, not through the
technical application, but because this application forms a new shared object in the context of which
ideals of integrated care can be further developed and actors are able to get hands-on experience.”

This can also be seen as a process where agreements about standards and the implementation of
infrastructure and EHR systems are building blocks that are a basis for deployment. At the same time
theses building blocks are not necessarily fixed, and changes would often be needed, especially if the
project is a pilot or one of the first to use this basis. If so, the development of the standards would
often also be a part of the projects and to a large extent influenced by the users’ requirements.
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Figure 5: Boundary Framework, Referrals

At the semantic layer, agreements about which information that is needed and how this should be
interpreted need to be made. Although not all GPs in the project use the “Good referral” as a basis for
the work, the interviews indicated that most of them do. Still this is only a general recommendation,
and adjustments at a local level can be needed as indicated by the GP who wanted to change the order
of the elements in the structure. It should also be considered to develop recommendations for
extension of the “Good electronic referral” for the different specialties at a local level as long as there
are no national recommendations.

One of the main findings from the case, was that there is not a common understanding of how the GPs
would like their referral solution to be, because their work processes differ a lot, even within the same
practice. Some GPs write the referral when the patient is in the office while others write the referrals at
the end of the day. It also varies if the GPs use clinical guidelines actively in their work, and how they
communicate with the patient. This relates to requirements from the GPs about flexibility in use and
that there should be no mandatory input controls to check whether the guidelines have been followed
or not. It seems to be a difficult task to standardize the GP’s work processes, and it is probably also a
better option to let the ICT-systems be flexible enough to support different work processes.

The mismatch between expectations from the hospital and the GPs might partly be solved by ICT-
support as clinical decision support, but a better understanding of each other’s work process and need
across organizational borders is also needed. Practice consultants and the GP in the project played an
important role as boundary spanners in the design phase to ensure that the system would be usable in
general practice. The GPs trusted them as representatives for themselves. As a consequence, the
practice consultants should probably also be given a more visible role in communication of the
hospital’s needs back to primary care. This should be done in collaboration with the hospital.

As a success factor for further development and deployment of the system, one of the GPs said:
”Ownership to the solution is essential. Even if it is the specialists who have the most benefits from
the system in terms of better referral quality, it is essential that the GPs feel a strong ownership. If the
specialist will be the future owners of the system, the GPs will probably dislike this and not feel so
committed to use the system. It would be better to give the ownership of the system to the GPs who
work as practice consultants at the hospital, or the GP who has a special responsibility for
collaboration issues at the hospital”.

Building the basis for an improved collaboration between the actors can be seen as a stepwise process.
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If the bottom steps are not present, it will be very challenging to develop collaboration system the will
adopted by the involved actors.

7 CONCLUSION

HOSPA seems to be successful with their deployment of electronic referrals despite that many other
Norwegian hospitals struggle with their deployment. All GPs except from one said that they preferred
to use electronic referrals when they could. Traditional electronic messaging has been the first step,
followed by a slow move towards the solution supported by decision support. Based on the feedback
from the GPs, it seems like the focus on electronic referrals in general in the project, has led to a
situation where electronic referrals are preferred also when decision support is not available.

There can be small differences between projects that are adapted by the users, and projects that fail. In
this project it seems like a rather slow, but stepwise approach has been successful. The technical
solution supports most the GP’s work processes in a good manner. The involved actors also seem to
trust each other and most of them see benefits of using the electronic referrals. The use of practice
consultants as boundary spanners and active representatives in the project may also have led to a
situation where the GPs feel a stronger sense of ownership and commitment to the system.

When it comes to further development of the decision support solution, more guidelines are requested.
Clinical guidelines should also be developed for the other specialties at the hospital. There is also a
need for extended collaboration about additional information to the original referral and requests
around status of the referral. The next step will probably be to extend the system with a dialogue based
service, where GPs and specialists can communicate about the patient cases.
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