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This article explores some of the consequences of 
the ethnographic prototype versus the specification 
driven strategy used to develop medical systems. 
We argue for an ethnographic prototyping design 
for new information and communication 
technologies (ICT) as these more clearly and 
actively involves the users in the design process 
and hence includes a deeper understanding of 
work processes in design. We suggest a framework 
in which “ proprietary”  technologies e.g. EPR and 
RIS technologies are seen as complementing each 
other through the use of “ gateways”  electronic 
standards. In conclusion Internet and electronic 
standards have the potential to open up and 
distribute PACS and RIS data and make it more 
available for diverse users in different contexts 
  
 

INTRODUCTION  
 
Medical work is a highly complex, distributed, 
dynamic, regulated, knowledge-intensive and often 
time-critical activity. To make treatment of ill 
and/or injured patients possible in these time-
critical, specialized and physically distributed work 
settings, medical staff constantly needs to 
communicate, give feedback and cooperate with 
each other. This is today supported by a number of 
technologies like Internet based applications, 
radiological information systems (RIS), picturing 
archiving and communication systems 
(PACS/Dicom). Where Internet applications have 
grown organically through processes of short 
release cycle  iterations, RIS and PACS have 
mainly been designed using a specification 
strategy. Today these systems form the basis for 
work within the departments.  
 
However, various RIS, EPR and PACS systems are 
being joined through “gateways” (Hanseth, 1996), 
electronic standards e.g. HL7 and Dicom  with 
technologies commonly used on the Internet such 

as ebXML.  This development has the potential to 
open up and distribute PACS, RIS and EPR data 
and make it more available for diverse users in 
different contexts. (Open) Internet technologies 
often have mature functionalities and are less 
expensive than other electronic standards. Internet 
technologies are the most promising alternatives to 
meet the challenges of interoperability and 
collaboration between heterogeneous networks of 
people and things in the future. We therefore 
suggest a solution  in which RIS, PACS, EPR and 
Internet technologies, interconnected through  a 
centralised process oriented intelligent gateway, in 
order to support medical processes without 
borders. We therefore suggest a solution in which 
RIS, PACS, EPR and Internet technologies are 
interconnected through a centralised process 
oriented intelligent gateway, in order to support 
medical processes without borders. 
 
But technological challenges are only one part of a 
successful development for how to make digitized 
radiology-work work. The other part is to create a 
successful design process that utilizes technical 
improvements through a deeper understanding of 
work practices. Here we argue for using an 
ethnographic design strategy, with emphasises 
prototyping based on thorough ethnographic work.   
 
The ethnographic strategy is based on 
comprehensive studies of, for instance, 
individuals’ work practices. It produces detailed 
design descriptions of functionalities supporting 
medical activities within various work settings  
involving interrelations between staff, departments, 
organisations and things. In ethnographic design, 
the researcher/designer tries to describe and 
understand activities as the people involved 
understand them. A most important feature in this 
process is the various methods used to find a 
common understanding between users and 



“developers” in the design process.  
 
In order to understand the interrelations between 
people and things, as technologies, in work 
practice the electronic standards will be described 
in the next section.   
 

STANDARDS 
We view standards as an agreement that 
establishes a framework within which to solve one 
or several problems e.g. building an infrastructure. 
An example of this is the rules for how different 
many medical actors should use the radiology 
request. Secretaries use the request to book 
examinations, radiographers to carry out 
examinations, radiologists to diagnose patients,  
clinicians to request radiological examinations and 
to carry out patient intervention and treatment, etc. 
The standard covers more than one local activity, 
and is applied in the context of making things work 
together over distance and heterogeneous metrics. 
Although its aim is to support cooperative work, 
not all standards can guarantee interoperability 
between entities. Communication must take place 
according to shared, standardized protocols. Work 
must follow standardized practices. In the 
standardized radiological network actors rely in 
their actions on other actors following the 
standards. It thus just as important to agree upon 
how to use the standard as it is to implement the 
electronic standard. Communication will not be 
reached unless both of these factors are agreed 
upon. 
 

ELECTRONIC STANDARDS 

During the past 20 years, international 
organizations and countless dedicated individuals 
have devoted great effort to the development of 
electronic standards for storage and transmission of 
radiological images (Jost, 1994). It is impossible to 
build large communication networks of people and 
things unless they are based on standards. As there 
is a great need for communication within 
Healthcare, the need for standards is obvious. To 
support this large-scale communication, a number 
of technical standards have been developed within 
Healthcare, such as Digital Imaging and 
Communications in Medicine (DICOM). DICOM 
is the ubiquitous standard in the radiology and 
cardiology imaging industry for the exchange and 
management of images and image related 
information. DICOM is also used in other image 
related medical fields, such as pathology, 

endoscopy, dentistry, ophthalmology and 
dermatology. Between 1983 and 1994 this standard 
was developed mainly by the American College of 
Radiology (ACR) and the National Electrical 
Manufacturers Association (NEMA). It is now also 
being developed in conjunction with JIRA/IS&C in 
Japan, CEN/TC 251 and reviewed by IEEE, 
ASTM, HL7 and ANSI in the USA. Lately 
DICOM entered into the territory of structured 
documents, DICOM structured Reporting (DICOM 
SR). This is a standard for documents that 
incorporate references to images and associated 
data such as waveforms.  

IHE (Integrating the Healthcare Enterprise) has 
since 1998 been a most central player of 
standardisation work. Its focus is to improve the 
way computer systems in healthcare share critical 
information. IHE includes medical specialists and 
other care providers, administrators, standards 
organizations, IT professionals, and vendors.  It 
creates the framework for passing vital health 
information seamlessly-from application to 
application, system to system, and setting to setting 
— across the entire healthcare enterprise. 
However, to address the interoperability problem 
in sharing electronic healthcare records IHE has 
specified the “Cross Enterprise Document Sharing 
(XDS)”.  

In general W3C/XML has been adopted by 
CEN/TC 251 to investigate various aspects of 
using XML syntax for health messages and 
documents. There are other actors involved 
applying XML on national or international levels, 
e.g., Norwegian KITH XML, which is a national 
specification of the content of data to be 
communicated, and there is ebXML for 
communication. Within HL7, its CDA module also 
provides an exchange model for clinical 
documents. Similarly, the ASTM Continuity 
of Care Record (CCR) was developed in 
response to the need to organize and make 
transportable a set of basic information about a 
patient's health care that is accessible to 
clinicians and patients.              

Different strategies are associated with the 
development of electronic standards. For instance, 
the European standards for Healthcare, including 
DICOM, are based on a specification-driven 
approach, seeking more homogeneous solutions, 
presupposing a common design implementation in 
all medical units. Simultaneously, other electronic 



standards have been implemented in Healthcare, 
such as the XML and other standards used on the 
Internet. The Internet society, in particular, has 
developed through a short release cycle strategy 
and is growing rapidly. It is based on the idea that 
there would be multiple independent networks of 
rather arbitrary design. The idea of the Internet was 
that any provider could freely design an 
application and make it work together with the 
other communities on the Internet. It emphasizes 
an underlying heterogeneous solution in work. 

 
There has been scarce research focused on the use 
of electronic standards in Healthcare (Hanseth,  
Monteiro and Hatling, 2006), although electronic 
standards are rapidly being introduced In Northern 
Europe i.e. Helse West (Norway), Tromsö 
(Norway), Västra Götaland (Sweden), Baltic 
project, NHS (UK),  are all planning or in the 
process of introducing electronic standards to reach 
independent interoperability within the next 
year(s). It thus seems important for us to strive to 
contribute an understanding of some of the 
consequences of electronic standards in medical 
work.  

 
The empirical data has been collected from a larger 
design study that was initiated in January 2005 at 
the Helse Vest and the Radiology Department, 
Sahlgrenska University Hospital, Gothenburg, 
Sweden. The research approach was to jointly, 
users as designers and traditional designers, 
identify how the electronic standards will be 
implemented in practice through the new 
communication technology “Infobroker”. The 
design methods used was ethnographic design 
focusing on design-prototyping-use iterations and 
data collecting. Over 50 hours of design iterations 
meetings have been conducted, each about 4 hours 
long. Most participants in each group attained 75 
% of the meetings.  
 

ETHNOGRAPHIC DESIGN 
In the design of ICT technologies supporting 
communication in large heterogeneous 
organizations, such as Healthcare, a design-
prototyping-use iterations or an evolutionary one 
may be applied. In such processes the application 
is developed through a series of versions, where 
each version is in use for a period, and the next one 
is developed based on the experiences with its 
predecessor. In order to inform the design of the 
prototype strategy’s potential in the design of ICT, 
we explore this bottom-up approach. This 
approach views design as a never ending process.   

 
An example of a design-prototyping-use iteration  
The Internet is based on the idea that there would 
be multiple independent networks of rather 
arbitrary design. It is designed for many different 
applications, such as e-mail, information transfer, 
remote logins, synchronous communication, disk 
sharing, and packet-based voice communication. 
As illustrated, the Internet was not designed for 
one application alone, but as a network on which 
new applications could be based. The idea of the 
Internet was that any provider could freely design 
an application and make it work together with the 
other networks in the Internet. It has so far proved 
remarkably flexible, adaptable and extendable 
(Hanseth and Monteiro, pp. 84, in manuscript). 
 
In an open-architecture network such as the 
Internet, the individual communities can evolve 
separately. Each application can have its own 
unique interface, which it can offer to users. Each 
community can design its applications according to  
its specific environment and their user 
requirements. What is unique with these 
technologies is that they have a user driven design 
process. They get their impact as well as reach and 
scope through their use. There are generally no 
constraints on the types of community that can be 
included or on their geographic scope, although 
certain pragmatic considerations will dictate what 
makes sense. In this way the Internet was 
developed on the assumption that there would be 
not one single, universal network, but rather any 
number of heterogeneous network technologies, 
just as healthcare is organized i.e. multiple medical 
actors joint in a heterogeneous cooperative 
network.     
 

INFOBROKER 
The team that designed the application Infobroker 
included radiologists, technologists, ethnographer, 
GUI designer and programmers.  From the tender 
various functionalities of the system had been 
requested e.g. first opinion/second opinion, image 
transfer, search possibilities, regional patient 
history and X-ray examination pool. The meaning 
of these functionalities will be based on the 
properties of the workflow part of the application. 
The designers need to consider the special 
meanings of application properties within a work 
practice, beyond the regular meaning of the 
application as the primary “tool” for the 
radiologist’s communication and diagnoses of a 
patient in a design process. However, these 
meanings are  impossible to foresee in advance, in 



particular for traditional designers, medical staff as 
designers may have an idea of these meanings and 
are therefore most important actors in the design 
process.  
 
Forming the basis of a mutual design platform 
In order to form a design basis between traditional 
designers and medical staff all work starts with a 
pencil and a blank paper. The designers put 
forward questions of how the medical staff would 
prefer to work in different situations. As the 
medical staff responds notes and drawings are 
made. All drawings are accessible for the entire 
design team jointly. The drawings functions as a 
checker of aligned meanings in the design process.  
 

 
Figure 1 Gui drawing 
 
The next step is for the designers to redraw the 
images to a premature GUI prototype. The GUI 
prototype is more complex than the initial image.  
 

 
Figure 2 Gui drawing 
 
All GUI prototypes are sent to the medical staff 
prior to a new meeting. In the new meeting the 
medical process is discussed parallel with the GUI 
prototypes in a design iteration. Notes are taken 

and drawings on the GUIs are made. To the next 
meeting the prototype is updated by a crib sheet. 
The crib sheet is most important as it contains 
detailed information about the entire functionalities 
of the system. At this stage many design members 
thought they had shared meanings of the features 
in the application but it is now realized that they 
differ severely. Important and valuable discussions 
from the medical staff bring the prototype to its 
next stage of evolution. This process goes on until 
the medical staff uniformly agrees upon the basis 
of the functionalities in the first version.  
 
As members of the design team cannot predict how 
the properties of the Infobroker will be applied the 
use of the Infobroker must be studied over time. In 
particular as the “real” effects may be linked to the 
insights of opportunities and realizations of new 
ways of organizing and carrying out the diagnostic 
work, and new services provided to the 
radiological customers and patients, based on the 
ICT’s properties. It has nothing to do with that the 
Infobroker is not “finished/ready made”. It is due 
to the fact that the “new” work practices rely on a 
complex interrelationship between the medical 
staff and the properties in the new Infobroker, the 
work practice and the Healthcare community as a 
whole. Therefore, in order to explore and make use 
of the “Infobroker” we need to study the 
interrelations between medical staff and Infobroker 
in various contexts using a design-prototyping-use 
iteration. By studying the links of medical staff and 
PACS, we as designers and scientists can 
understand how the technical properties influence 
the health performance. We can also understand 
the extent to which a technical property really 
succeeds in achieving a desired action, just as the 
“real” opportunities of the socio-technical network 
can be evaluated and considered during a process 
of change.  
 

REACHING INTEROPERABILITY  
History has shown that computer systems based on 
different electronic standards intervene in work in 
different ways, and that they do not always 
intervene in the ways in they were initially 
intended. For example, the PACS based on the 
DICOM standard have primarily attained a local 
role, although its initial aim was to support 
universal image communication within Healthcare. 
It has developed into an important tool supporting 
the production, retrieval, processing and archiving 
of radiological image data.  
 



It is postulated that the new ICT technologies, just 
as intranet applications, will quickly develope into 
an essential part of medical work practice. The 
ease with which images are distributed via intranet 
applications is very important, because it affects 
the users’ acceptance of these applications. The 
deployment of these technologies between entire 
Healthcare regions is examples of this.  
 
The standards, HL7, DICOM, KithXML, ebXML  
has the potential to grow and meet the challenges 
of interoperability and collaboration between 
heterogeneous networks of people and things. This 
standardization strategy has the potential to 
facilitate an evolutionary process where the 
application is developed through a series of 
versions with each version in use for a period; 
experience with the version is used as the basis for 
developing the next version. There are no 
regulating, institutional arrangements influencing 
the process. This opens up many possibilities in 
which bits and pieces of technical components are 
linked to the technology over time. The electronic 
standards are the gateway in between the 
proprietary applications and the Internet 
applications. Applying standardized interfaces in 
between various local systems to a third 
Internet/JAVA technology offers interoperability 
in between sites.      
 

CONCLUSIONS 
 
The study suggests that striving for seamless 
communication and solutions that allows a 
RIS/PACS/EPR vendor independence in a 
heterogeneous world has implications for the 
standard strategies and electronic standards  
applied. In this paper, we have illustrated the 
advantages of the prototype iterative strategy in the 
development of ICT technologies in large and 
heterogeneous organizations, such as Healthcare. It 
is important to stress that we are not choosing 
between two strategies and technologies. It is a 
great advantage and almost a prerequisite to have 
the PACS and RIS databases from which 
integrated sections of information can be retrieved 
and presented in an Intranet/JAVA application.  
What we suggest is that the RIS, PACS and ICT 
technologies complement each other. The time has 
come to open up RIS and PACS and make it more 

available for more users in different contexts. The 
electronic standards applied as gateways in 
between the two provides clear functionalities, 
stability and is less expensive than proprietary 
integrations. It has the potential to grow and meet 
the challenges of interoperability and collaboration 
between heterogeneous networks of people and 
things. This standardization strategy has the 
potential to facilitate an evolutionary process 
where the application is developed through a series 
of versions with each version is jointly discussed 
and, in the future, in use for a period; experience 
with the version is used as the basis for developing 
the next version. There are no regulating, 
institutional arrangements influencing the process. 
This opens up many possibilities in which bits and 
pieces of technical components are linked to the 
technology over time.  
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