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Útdráttur: 

Markmiðið er að kanna viðhorf notenda SÖGU gagnvart viðmóti, flokkunarkerfum og 

notkun kerfisins.  Sá þverfaglegi hópur sem hér er átt við eru sjúkraþjálfarar, 

heilbrigðisritarar, læknar og hjúkrunarfræðingar. Notendamiðuð hönnun (e. user 

centered design) er aðferðafræði sem notar margs konar lausnir frá grafískri hönnun, 

viðmótshönnun og upplýsingatækni til að þróa lausnir sem best hæfa hverjum notenda í 

samhengi við þau verk sem hann sinnir.  Í þessu tilviki að hafa yfirsýn hvað varðar 

sjúkragögn, meðferðarmarkmið og framvindu í takt við þarfir sjúklings og meðferðaraðila.  

Verkefnið var fjórþætt: staða fræðilegrar þekkingar hvað varðar íðorðasöfn og 

flokkunarfræði með hagnýtt gildi innar rafrænnar sjúkraskrár.  Viðtöl við einstaklinga með 

mikla þekkingu á fagskráningu og rafrænum sjúkraskrám.  Hönnun á -og gagnaöflum með 

spurningarlista,úrtak =70.  Þýði voru notendur rafrænnar sjúkraskrár- SÖGU á einni 

heilsugæslu, tveim heilbrigðisstofnunum og Landspítala Háskólasjúkrahúsi.  Tilgangur 

þess að kanna stöðu fræðilegrar þekkingar, safna gögnum með viðtölum og þess að leggja 

fyrir spurningalista var að afla þekkingar sem nýst getur við hönnun hagnýtra 

notendamiðarðra lausna fyrir klíníska notendur rafrænnar sjúkraskrár. 

Niðurstöður sýndu meðal annars að flestir notendur telja sig færa tölvunotendur, 

að traust á skráningu kollega er mikið jafnt innan sem milli fagstétta, að notendur SÖGU 

eru óanægðari á LSH en í heilsugæslu og á heilbrigðisstofnunum og að flestum notendum 

finnst aðgengi að gögnum ábótavant.  Einnig að ekki er mögulegt að vinna þverfaglega 

fyrirmælagerð innan rafrænnar sjúkraskrár Íslandi enn sem komið er." 

Frekari verkefni: Hönnun frumgerðar notendaviðmóts fyrir þverfagleg fyrirmæli.  

Klínísk prófun á viðmótshönnun.  Fýsileikakönnun: eykur þverfagleg sýn á fyrirmæli og 

framvindu gæði meðferðar? 

Leitarorð:Notendavæn viðmótshönnun, rafræn sjúkraskrá, íðorðasöfn, fagmál, 

þverfagleg rafræn fyrirmæli, klínískt notagildi, samskipti manns og tölvu. 
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Abstract: 

The purpose of the research was to collect data from users of the Icelandic EHR system 

SAGA regarding interface design, taxonomies and usability that can be used in designing 

pragmatic user centred solutions for the clinical users of an EHR.  The interprofessional 

user group consisted of doctors, nurses, medical secretaries and physiotherapists. 

User centred design is a methodology applying solutions from graphical design, 

interface design and information technology in order to develop solutions that are 

appropriate for each user in the context of the tasks the user need to accomplish. Here 

the task is keeping an overview regarding health records, treatment goals and processes 

as the needs of both patient and care providers evolve.  

This project had four phases: A review of clinical taxonomies and interface 

terminologies.  Interviews with experienced clinical users and administrators of SAGA  

The output from the interviews guided the survey design submitted to a random sample, 

N= 70.  The population was EHR-SAGA users from one primary health care centre, two 

rural health institutions and from Landspitali University hospital. 

Key findings included that EHR users are generally confident in computer use and 

that interprofessional trust in documentation is high both within and between 

professions.  Access to data between wards and institutions is though more of an issue 

and there is significant difference in user’s satisfaction between types of institutions.  

SAGA users in primary healthcare and health institutions like SAGA better than 

Landspitali University Hospital users.  Also they show that interprofessional CPOE within 

SAGA is not possible yet. 

Further work:  Designing an interprofessional CPOE paper prototype.  Clinical 

testing of prototype design.  A Pilot study aiming at answering the question “Does the 

collaborative use of CPOE render better outcomes of patient care?”  

Key words: Clinical usability, CPOE, Interface terminologies, UCD, taxonomies, 

EHR, Interprofessional, HFE.  
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Introduction 

Clinical health care personnel are people that have devoted years to study in their 

respective fields of nursing, medicine, physiotherapy and diagnostics.  They are 

dedicated to providing excellent patient care. The information systems and 

software these professionals are offered for use at work should respect, reflect 

and build upon that professional knowledge.   

Health care involves managing extensive knowledge about health and 

illness.  It requires extensive documentation of signs & symptoms, findings, plans, 

processes and diverse evaluation.  Although the medical field is the most 

documentation intensive industry in the world it is the least automated (Stern & 

Shamus, 2004). It is well known that access to timely data, reliable knowledge 

bases, collegial consultation and exchange of relevant information is vitally 

important.  Still as these words are written the use of MHI (medical health 

informatics), computer technology and intelligent interface design in most clinical 

settings is sadly lacking.  The time it takes for medical knowledge to migrate from 

publication to clinical practice is approximately 17 years (Ortiz & Clancy, 2003; 

IOM, Patient Safety, 2004).   Actively using MHI should shorten that time span 

markedly and thus increase the quality of diagnosis, treatment and evaluation of 

quality. 

The IOM (Institute Of Medicine) defines quality as “…*t+he degree to which 

health services for individuals and populations increase the likelihood of desired 

health outcomes and are consistent with current professional knowledge” (IOM, 

Institute of Medicine, 2009).  Medical informatics has been defined as the 

scientific field that deals with biomedical information, data and knowledge –their, 
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storage, retrieval and optimal use for problem solving and decision making 

(Shortliffe, 2001). 

Investing in MHI should be a rewarding task for health care management 

as it can yield a great return on investment (ROI).  There are other industries such 

as aeronautics, car manufacturing, power plants and the software industry that 

have invested large amounts of time, money and expertise on developing smarter 

and safer ways to work (Aaron, 2002; Bercun, 2005; Bias & Mayhew, 2003; Likert, 

2004); Wickens, 2000).  Health care now has the joy of using that armory of 

expertise to determine what solutions are usable for health care, modifying 

promising ones and supplementing the rest in order to be well equipped for the 

journey of high quality-low budget health care.   

This research is measuring the perceptions of users in urban and rural 

primary health care and a university hospital of usability, terminology and the 

electronic health record- SAGA which they currently use. This research may be 

used to improve clinical software in general and the interprofessional order entry 

process in particular.   

Framework for study 

The term “interprofessional” in this paper refers to nurses, doctors, 

physiotherapists and medical secretaries.  The term interprofessional also refers 

to interaction between professionals, including who does what and when (Scoles 

& Vaughan, 2002).  What all health care professions share regardless of their 

specialty are the recipients of care- the patient and that patient’s best interests.  

Health care today is characterized by more to know, more to manage, more to 

watch, more to do, and more people involved (Committee on Quality of Health 

Care in America , 2001).  Given the complexity of modern medicine and health 
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care, it is inevitable that MHI will play an ever increasing role in improving health 

care quality.   Model 1 shows the core functionalities for an Electronic Health 

Record as submitted by the IOM (2007).  

Figure 1- Core functionalities for an EHR 

 

 

Of these core functionalities the aim here is to focus on order entry 

management, often referred to as Computerized Provider Order Entry (CPOE).  

Examining order entry as a single phenomenon, like a clinical order, can 

encapsulate one or multiple actions. An example is an order for vital signs. There 

is only one order, but it results in multiple actions, such as monitoring: blood 

pressure, heart rate, respiratory rate, and temperature (ISO/IEC, 2002).  It spawns 

multiple interventions and each can possibly be completed by many persons from 

more than one discipline.  This may cause lapses in care due to handover, errors 

or unclear care instructions.  To make significant progress in supporting clinical 

work and documentation through information technology, a major reengineering 

of the health care delivery system is needed.  Acquiring improvements in health 

care require changes in technical, sociological, cultural, educational, financial, and 

Health information and data

Results management

Order entry/ management

Decision support

Electronic communication and connectivity 

Patient support

Administrative processes

Reporting and population health management
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other important factors.  The goal of these improvements should be access to the 

right clinically relevant information, in the right context, in a timely manner 

(Bardram, 2007; IOM, Patient Safety, 2004). 

 

 

Model- 1 IOM Model providing framework for study. 

 

In order to maintain an applied focus in this paper Model 1. provides a 

basis for this study.  It is then further simplyfied into Model 2. 

Model 2 is the outline for this study. It consists of Model 1 in junction with 

order entry and order entry management across the interprofessional spectrum 

as the basis for a literature search and research.  The IOM Model 1 is used to 

organize the chapters of this paper represented as: 

1

• Professional vocabularies for use in computerized health care 
documentation 

2

• Paradigm shift from focus on doctors to focus on the patents needs 
across the spectrum of care

3

• Profession specific development, merging and focus shifting over to 
clinical usability and granularity of data. 

4

• Anticipation of needs.  The health system should anticipate patient’s 
needs rater than simply react to events.
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Model 2- Study chapters, simplified model 1. with addition of research part.   

There is minimal local research in MHI  thus, it was necessary to explore the 

users experience in Iceland so that the results can be used to improve the tools 

available or guide new development of CPOE and EHR.  The research is based on a 

literature research; research methods included qualitative interviews that were 

conducted with competent clinicians and a quantitative research questionnaire; 

“A survey of electronic health record usability in Iceland“.  The questionnaire was 

submitted within three types of health institutes: 

1. Primary health care.    

2. Rural health care institutions - they are a combination of primary health 

care and hospitals with their own emergency room, operation theatres 

and wards.  

3. The University hospital in Reykjavík; Landspítali-Háskólasjúkrahús, 

(Landspitali-University Hospital) referred to as LUH hereafter.   

The following Model 3 describes the approach to this study, combining 

literature research based on Model 1. With a research and then introducing 

solution focus approach to designing clinical software. The basis for solution-

focused work is building on strengths, which in this case is the pre-existing clinical 

know-how of the software users. 

1
• Standards  & concepts 

2
• Interprofessional work 

3
• User Centered Design & CPOE 

4
• Research

5
• Pragmatic clinical solutions
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Model 3- A pragmatic approach to designing clinical software. 

The purpose of the research was to collect data from users of the Icelandic 

EHR system SAGA regarding interface design, taxonomies and usability  that can 

be used in designing pragmatic user centred solutions for the clinical users of an 

EHR. 

Model 3 is a framework for presenting possible solutions to the issues put 

forth in model 1: “IOM framework”. Providing an EHR with understandable data 

about the patient that the EHR can gather and with an appropriate interface 

present data in a usable way to anticipate needs and improve patient care.    

The scope of this project does not include a full-scale design nor a 

prototype; the focus is on gathering usable knowledge for augmenting CPOE and 

EHR usability.  The literature on clinical information systems supports that an 

overview and integration of data is important in today’s complex, fast paced 

Literature research, focus on:

Standards &   
concepts

Interprofessional 
work 

User Centered 
Design/ Human 

factors engineering

Research:

Structured individual 
interviews:

results guide choice and 
addidtion to SUS survey

Survey in three types of 
health institutes. N= 70

Pragmatic solutions

Survey results

A draft of design  
ideas for  

interprofessional  
CPOE
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clinical settings (Cimino, Patel, & Kushniruk, 2001). To summarize; it is important 

to get users input and definition of needs to promote the design of a usable tool 

addressing those needs (Norman, 2008). 

Standards & concepts: Professional vocabularies 

 

The patient’s best interests, safety and quality of care are mostly defined and 

communicated through use of language.  All health professions use language 

within patient’s journals to communicate and coordinate care  (Burton et al, 

2004).  Patients’ journals communicate objective and subjective findings, 

treatment plans, diagnoses and outcomes. They should contain logging of actual 

treatments to improve care, relevant knowledge and communication linked with 

outcomes, quality, and efficiency. Documentation adds to the visibility of work 

done for the patient (Bowkers, 2001). A holistic overview of treatment is what 

users claim they need in the Icelandic clinical setting (Thoroddsen Á., 2007).  The 

literature on clinical information systems supports that such an overview is 

important in today’s complex, fast paced clinical settings that are demanding 

more productivity but with no discount on quality (IOM, Patient Safety, 2004).  

Shabot (2004) identified important factors for implementation of EHR in actual 

clinical settings. The five items ranked amongst the highest were as follows: 

1 • Standards  & concepts 

2
• Interprofessional work 

3 • User Centered Design & CPOE 

4 • Research

5 • Pragmatic clinical solutions



8 

 

Figure 2- From Shabots Ten Commandments.  

Terminology standards 

"No single terminology has the depth and breadth to represent the broad 

spectrum of medical/nursing/health knowledge; thus a core group of well-

integrated, non-redundant clinical terminologies will be needed to serve as the 

backbone of clinical information and patient safety systems" (Openclinical, 2007).   

Currently, the different health professions vary greatly in their 

development and use of terminologies. Concepts and terms can have differing 

meaning within nursing, physiotherapy and medicine, and that creates room for 

misunderstanding. The increasing demand for information and knowledge 

underpins the importance for common or standardized language in health care 

(A. Thoroddsen, H.S. Thorsteinsson, 2002; Sittig et al, 2008). The combination of 

an EHR with CPOE functions has a positive effect on clinician productivity 

(Overhage, 2001).   Physical therapists (PT) in Iceland are currently developing a 

PT terminology (Harðardóttir, 2007).  With the rise of chronic disease, PT therapy 

is increasingly important in patient care. Documentation, progress and status of 

problems have been unstructured and unsupported by current EHR system SAGA.  

Arna Harðardóttir (2007)has researched PT documentation needs and she 

concludes that PT´s do not need to develop their own specific terminology; 

however, they need to define their specific needs, terms and definitions related 

1.  Speed is everything.  

2.  Deliver “just-in-time” information.  

3.  Fit into the user’s workflow.   

4.  Beware of unintended consequences.

5.  Don’t disrupt “magic nursing glue.” 
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to representing PT within a terminology (Harðardóttir, 2007).  That conclusion 

may well apply to other clinical specialties such as ergonomics, clinical psychology 

and nutritional counselling. 

Computers are still challenged by interpreting free text, but terminologies 

can bridge the gap between humans and computers and support computerized 

assistance by combining terms and codes, thus aiding computerized processes.    

Clinicians determine what words mean by how they use them, SNOMED then 

reflects that use and enables structured data collection (SNOMED, Course 

material from a SNOMED CT course, 2007). Comprehensive clinical terminology 

systems are needed to help integrate patient data with health information 

technologies such as electronic medical records (Vikstrom A, Nilsson G., 2006).  

Clinical terminology is defined as follows:  “It supports documentation, recording, 

messaging, and secondary use of health care information” (IOM, 2001). An 

example is the use of Nursing Intervention Classification (NIC) to document 

precise patient needs like:  “Self care assistance: Feeding”. An intervention has a 

definition, plus it often contains subcategories that further specify levels and type 

of intervention.  Interface terminologies ‘‘interface’’ between clinicians’ own 

unfettered, informal conceptualizations of patient descriptors and the more 

structured, coded data elements used by specific health care application 

programs. The code “1803” from NIC is the same meaning as writing “Self care 

assistance: Feeding”.  Clinical interface terminology has been defined as a 

systematic collection of health care–related phrases (terms) that supports 

clinicians’ entry of patient-related information into computer programs, such as 

applications of clinical ‘‘note capture’’ and decision support tools (Cimino, Patel, 

& Kushniruk, Studying the Human-Computer-Terminology interface, 2001).  

Interface terminologies also can facilitate the display of computer-stored patient 



10 

 

information to clinician-users.  Necessary, but insufficient attributes for an 

interface terminology include adequate synonym coverage, presence of relevant 

assertional knowledge, and a balance between pre- and post-coordination  

(Rosenbloom et al, 1999).  Standard, non-redundant terminologies are the pre-

requisite for IT to assist in clinical settings.  To clarify the concepts further, 

‘‘Code,’’ is used to define a particular coding system for the specified observation. 

The coding system can be a large-scale terminology, such as SNOMED-CT with 

multimillion terms, or a simple code set with only two codes such as ‘‘red’’ and 

‘‘pink’’ (Goossen et al, 2004).  Also, codes should not have semantic meaning 

embedded in their structure. Multiple synonyms are allowed, but only one 

meaning per code is permitted.  SNOMED design principles state that codes 

should be permanent (can be marked “inactive” but never deleted).  The Cimino 

Desiderata for Controlled Medical Data is shown in Figure 3.     

 

Figure 3- Cimino´s desiderata for controlled medical data (Cimino, 2008). 

The design and content of terminologies are quite diverse, but they ultimately  

serve some common purposes: They support the capture, storage, manipulation 

and retrieval of the information they represent in ways that faithfully preserve 

and communicate the original information (Cimino J. , 1998).   

I - Capture what is known about the patient

II - No information loss

III - No false implications

IV - Support retrieval

V - Support reuse

VI - Support aggregation

VII - Support inference
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Reference terminology standards SNOMED  

The guiding principles for SNOMED development are: There must be broad, 

inclusive involvement of diverse clinical practitioners and specialties, as well as 

medical and nursing informatics experts.  Clinical content should be quality 

focused and adhere to strict editorial policies. The quality improvement process 

must be open to public scrutiny and vendor input. There should be minimal 

barriers to adoption and use (SNOMED, Course material from a SNOMED CT 

course, 2007). There must be graceful evolution of content and structure. 

Redundancy must be recognized and computably recognizable.  Clinical 

information can be expressed with different levels of granularity, and the extent 

and detail conveyed in a single statement may vary (SNOMED, 2007). 

What is SNOMED Clinical Terms® 

Currently SNOMED CT® has the strongest call to being the base for 

interprofessional provider order entry solutions.  Versions of SNOMED CT® have 

been in development since 1965 and the current version contains 90% of 

terminology needed today in health care.  SNOMED CT® concepts are "mapped" 

or linked to other terminologies that are specific to pharmaceutical and 

laboratory concepts, as well as billing codes.  Concepts are defined using a 

process called “modelling”. Clinical experts develop the definition of a concept by 

creating a “model” that depicts the essential characteristics and clinical attributes 

of a concept as well as its hierarchical relationships to other concepts. Through 

the process of modelling, each concept is given a unique meaning that 

differentiates it from other concepts.   
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SNOMED CT is a clinical reference terminology that consists of over three 

hundred and fifty thousand health-related concepts. These concepts can be 

coded for use in computers to capture and share information gathered from 

diverse clinical groups including nursing, medicine, laboratory, pharmacy and 

even veterinary medicine. The concepts provide a common terminology for 

communication of health care information.  SNOMED CT provides choices of 

terminology that are computer coded and can be entered into an electronic 

health record.  Also SNOMED CT does not endorse a specific health record 

structure (Duke, 2007).  The official press release states:  SNOMED CT 

international is committed to the excellence of patient care through the delivery 

of a dynamic and sustainable scientifically validated reference terminology and 

infrastructure that enables clinicians, researchers and patients to share health 

care knowledge worldwide, across clinical specialties and sites of care (SNOMED, 

SNOMED CT, 2007). 

In SNOMED CT, synonyms describing the same concept are “mapped” to 

one another.  There are currently 913,000 descriptions or synonyms contained in 

SNOMED CT.  In addition to defining what SNOMED is, it is also important to 

clarify what SNOMED is not.  It is not a language police and it is not a 

comprehensive knowledge-base of medicine. The goal of SNOMED is 

terminological knowledge and standards defined by the professional groups 

involved.  The intended uses of a terminology determine its conceptual 

underpinnings, structure, and content (Rosenbloom et al, 1999).   A concept may 

be related to a broader, more general concept using an “is a” relationship. For 

example, pulmonary tuberculosis “is a” disease of the respiratory system. The 

concept may be further related to a causative agent, and a particular site on the 

body (a finding site). The concept definition continues to be narrowed in this way 
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with further detail and specificity of relationships until the definition is unique to 

that concept.   A concept may be described, however, using a variety of everyday 

language terms that carry the same meaning, or are synonyms for one another. 

For example, “respiratory illness” and “disease of the respiratory system” are two 

different ways of using language to describe the same concept. As a result, the 

desiderata for interface terminologies differ from desiderata for health care 

related terminologies used for storage (e.g., SNOMED-CT), information retrieval 

(e.g., MeSH), and classification (e.g., ICD).  

A model of how SNOMED functions as an umbrella, gathering and 

interacting with pre-existing taxonomies is presented here. This is just a fraction 

of the taxonomies covered. 

 

Model 4- SNOMED CT as an umbrella covering different reference terminologies. 

  

SNOMED 

ICD

Int. 
classification 
of diseases

LOINC

universal 
identifiers 

for 
laboratory 
and other 

clinical 
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NANDA

Nursing 
diagnoses

ICNP

Int. 
classification 
for nursing 

practice

ICF
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of disabilities
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Nursing
Interventions
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Nursing 
outcomes
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What is the structure of SNOMED CT? 

There are over twelve kinds of general concept categories in SNOMED CT;  

 

Model 5- General concept categories in SNOMED CT 

The purpose of these categories is to structure data collection and analysis. This 

can be simple numerical data as heart rate or haemoglobin value but also 

complex description of mechanism of injury in a car accident. The spectrum to be 

covered in a single health encounter is extensive.  

Messaging standards 

Standards and concepts for describing clinical findings are vital but in order to 

enable software processing there is need for messaging structure and standards 

so that information can be logically stored and exchanged electronically 

(Committee on Quality of Health Care in America , 2001).  Health Level 7 -HL7 and 

its members provide a framework (and related standards) for the exchange, 

integration, sharing and retrieval of electronic health information. The standards, 

which support clinical practice and the management, delivery, and evaluation of 

health services, are the most used in software development for health IT.  HL-7 is 

a standard to represent and communicate the useful processable meaning of a 

clinical statement.  The working definition of a clinical statement is “An expression 
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of a discrete item of clinical (or clinically related) information that is recorded 

because of its relevance to the care of a patient”  (HL7, 2006). 

The Extensible Markup Language (XML) is a general-purpose specification for 

creating custom markup languages.  It is classified as an extensible language 

because it allows its users to define their own essentials, such as a template.  Its 

primary purpose is to help information systems share structured data, particularly 

via the Internet, and it is used both to encode documents and to serialize data. 

HL7 defines a service as “any activity that must be scheduled prior to its 

performance,” and an order as “a request for a service.”  Nursing orders 

represent a type of order used in CPOE systems (Mathney et al, 2004).   Health 

Level Seven (HL7) is an all-volunteer, not-for-profit organization involved in 

development of international healthcare standards. “HL7” is also used to refer to 

some of the specific standards created by the organization (i.e. HL7 v2.x, v3.0, HL7 

RIM etc.).  HL-7 also provides CDA, or Clinical Document Architecture, which is an 

XML-based markup standard intended to specify the encoding, structure and 

semantics of clinical documents for exchange and definitions to assist developers 

in synchronization. CDA is part of the HL7 version 3 standard. Akin to other parts 

of the HL7 version 3 standards, it was developed using the HL7 development 

Framework (HDF) and it is based on the HL7 Reference Information Model (RIM) 

and the HL7 Version 3 Data Types. CDA documents are persistent in nature.  The 

CDA specifies that the content of the document consists of a mandatory textual 

part (which ensures human interpretation of the document contents) and 

optional structured parts (for software processing). The structured part relies on 

coding systems (such as from SNOMED and LOINC) to represent concepts. (HL7, 

2006) 

http://en.wikipedia.org/wiki/Markup_language
http://en.wikipedia.org/wiki/Extensible_language
http://en.wikipedia.org/wiki/Internet
http://en.wikipedia.org/wiki/Serialization
http://en.wikipedia.org/wiki/Not-for-profit_organization
http://en.wikipedia.org/wiki/Healthcare
http://en.wikipedia.org/w/index.php?title=Reference_Information_Model&action=edit&redlink=1
http://en.wikipedia.org/wiki/XML
http://en.wikipedia.org/wiki/Systematized_Nomenclature_of_Medicine
http://en.wikipedia.org/wiki/LOINC
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Interprofessional work: Focus on the patient 

 

Interdependence, not independence, is a  fact of organizational life (Pfeffer & 

Sutton, 2002).  Clinicians and institutions should actively collaborate and 

communicate to ensure an appropriate exchange of information and coordination 

of care (IOM, 2007). Interprofessional overview of available patient data, 

diagnosis, plans and outcomes will contribute to a visibility of tasks (Castles, 1981; 

Strannegaard, 2007). 

Clinical decision process 

Clinicians have patient welfare as their primary focus, but they might appreciate 

stream-lined support for their daily tasks.  “Typically, health care workers tend to 

work around problems when they encounter them, meeting patients' immediate 

needs but not resolving the problems' root causes. Therefore, people confront 

"the same problem, every day, for years,"” (Spear S. ,2008).  All clinicians will 

want increased wellness for the patient and less waste of resources.  It might 

seem as those stakes are incompatible, but in fact those two outcomes are 

aligned. Medical informatics as the scientific field that deals with biomedical 

information, data and knowledge- their storage retrieval and optimal use for 

problem solving and decision-making (Shortliffe, 2001).   
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The nursing process is an example of clinical deductive reasoning model. 

The nursing process is described as being cyclical, made up of four 

interconnecting elements and having a dynamic nature. It facilitates consistent, 

evidenced-based nursing care, and necessitates accurate, up-to-date care 

documentation. The nursing process consists of four distinct phases, each having 

a discrete role in the process, while also being interdependent with each other 

(Castles, 1981).  Physical therapists and doctors operate in a similar manner, 

constantly evaluating patient outcomes and thus re-evaluating treatment. 

Model 6- The nursing process 

Nursing serves to transport persons to increased wellness and a better 

quality of life.   
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Knowledge from other production industries 

The opportunities to address the IOM steps by using solutions from other 

professions and areas such as human factors engineering, user interface design 

and business are abundant. One example is the model portraying the philosophy 

of visual control for eliminating waste that is a core element contributing to the 

success of the Toyota Company (Likert, 2004). 

 

Model 7- Eliminating waste 

This is important as it increases productivity and creates a more stable 

working environment, which in turn lessens staff turnover resulting in better-

trained and more experienced staff (Likert, 2004).  Waste in this context is 

referring to precious time and resources. It should be an aim to improve patient 

history and treatment overview in the clinical setting in order to minimize time 

spent searching for resources (IOM, 2001).  An EHR data can be aligned with 
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visual control, the ability to keep a coherent overview of one’s surroundings 

(Likert, 2004).  The model of waste elimination seems similar to the nursing 

process.   Nurses try to limit waste of time and wellness by synchronizing the 

patient’s needs and by organizing care. The so-called “magic nursing glue” is not 

to be taken lightly; it is part of what holds health institutions together and 

functioning (Bates, 2003). Documenting of clinical work is also important to make 

that work visible, as visibility is also cited as prerequisite for value (Drucker, 1994). 

With regards to the outcomes models 7 and 8 aim for, they are the same:  

Wellness.  In health institutions, the nurses strive for increased wellness of the 

patient, and managers strive for increased wellness of the whole unit.  A 

conversion in clinical culture is needed to go from working around problems on a 

day-to-day basis to identifying and solving the underlying problem (Spear S. , 

2005). The institutions that have invested in that sort of approach have saved 

both lives and money (Norman, 2008).   

Benefits & risks 

Standardized tasks are the foundation for continuous improvement and 

employment empowerment (Likert, 2004).  Today’s standardizing is the necessary 

foundation on which tomorrow’s improvement will be based.  If “standardizing” is 

thought of as the best known practices today, which is to be improved tomorrow, 

progress is made.  But if you think of standards as confining, then progress stops.  

The goal is getting it right (Henry Ford, 1988).    

The benefits of CPOE are well documented.  Even with little or no decision 

support capabilities, such systems can improve workflow processes by eliminating 

lost orders and ambiguities due to illegible writing (Miller, Gardner, Johnson, & 

Hripcsak, 2005). 
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There are also risks involved: for instance, a CPOE system has a hard time 

representating which orders span multiple levels of care and which have to be 

rewritten as the patient progresses. In the world of paper orders, nurses fixed 

these issues as part of their normal work, and physicians did not worry or even 

know about them   (Ash, 2006).  Health IT is seen as a risk by some clinicians as it 

can evoke a sense of loss of clinician autonomy and a power shift in the favor of 

Administration and IT.  This shift can be seen as a threat to physician’s status 

within the health care system. The shifting focus in the patient’s favour  is altering 

the shape of the system of professions and accelerating an overall decline of 

physician professional dominance in that system (Hartley, 2002).  The fields of 

human factors engineering and computing have vast resources (Wickens, 2000) 

that are available for the relatively young field of medical informatics .   

User centered design & CPOE 

 

The stress caused to the modern workplace by technology has an impact “ranging 

from inconvenience to total disaster” (Frost, 1997).  A lot of that stress is caused 

by sensory overload from the technology that is fundamentally meant to assist 

people.  That paradox can be solved by good usability design (Norman, 1999; 

Nielsen, 1994).  A hospital is “a complex system, with multiple, complex 

interactions among people, equipment, laws, institutions, and a confusing wealth 
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of information” (Norman, 2008). All this should be considered, as this is what 

constitutes the clinical working environment. 

For health care professionals, it is both frustrating and embarrassing to 

abandon approaches and methods they have long since mastered, only to 

become novices again (DeMarco & Lister, 1999). Based on patients’ needs and the 

values that the system of care adheres to customization should be designed to 

meet the most common types of needs, but have the capability to respond to 

individual patient choices and preferences (IOM, 2007; Staggers & Brennan, 

2007). Reaching those goals requires substantial flexibility in software solutions.  

Just representing and communicating a clinical statement with useful and 

processable meaning is no simple feat.   The need for well designed EHR solutions 

to interprofessional care is evident and currently the internal technical 

environments as well as software programming platforms are better capable of 

addressing that need (Norman , 2008).  User centered design, UCD, could be a 

vital component order to achieve these goals.  

Designing for a specific audience 

A user interface designer is responsible for the conceptual integrity of the 

software at the level visible to the user (McConnell, 1998). This is essential in 

clinical IT.  The users are affected by the tools, and healthcare consumers may 

suffer the consequences if the tools are not sufficiently usable. The tools must 

address the standards for safety, which are critical in the health care context. 

Greene and McConnell stated that one of the things that make it difficult to make 

good software is the inability to understand who the application is for (Greene, 

2007, McConnell, 1998).   Developers who do not involve the users will eventually 

make software that frequently fails in dramatic, surprising and dangerous ways 

(Bercun, 2005).  Design should return value beyond the learning cost paid. 
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Designers, whether they realize that or not, are deciding on the learning curve 

users will experience.  Users would prefer that designers reuse the knowledge 

they already possess. The best design needs no learning curve, as it maps to the 

users understanding of the world, the user can figure it out easily, and the user is 

thus allowed to focus on his work, not the software.  The use of new solutions can 

also bring unintended, adverse consequences.  Types of identified risks are never 

ending system demands, new work for clinicians, surfacing of workflow issues, 

changes in communication patterns, and changes in the power structure.  Also, 

new solutions will introduce new kinds of errors (Ash, 2006).   

User Centered Design 

Human factors engineering (HFE) has been described as “what happens when the 

technology meets the world and the people in it” (Bercun, 2005).  “Human 

factors” is a term that covers “*t+he science of understanding the properties of 

human capability” (Human Factors Science) and the application of this 

understanding to design and development of systems.  The recognition and study 

of human factors are important for safety because they can be the cause of 

serious human errors on the levels of physical behavior and cognitive decision 

(Gadomski, Cimino, Patel, & Kushniruk, , 2001). User Centered design (UCD) is a 

methodology from the field of HFE to design something that is usable.  It is also 

about valuing simplicity and avoiding unnecessary complexity (Pfeffer & Sutton, 

2002). UCD draws upon the rigorous methods of science to help reveal the 

underlying regularities and dependencies, bringing to light how order rises from 

apparent chaos. Once we have a model of how things work, we can apply 

methods of engineering to build systems. To render such systems engaging and 

http://en.wikipedia.org/wiki/Safety
http://en.wikipedia.org/wiki/Human_error
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exciting, we should value the perspective of art and design” (Vilhjálmsson, 2007). 

 

Model 8- Interface design. 

 Sophisticated user interface design provides a pleasant “look and feel” as 

well as a positive learning experience (McConnell, 1998).   Thus, the time invested 

in user interface design makes teaching and deployment easier.  There are those 

that dismiss user interface design as futile, claiming that usability is no longer an 

issue as today’s users are used to advanced websites and that “researchers are 

testing idiots, most users are actually smarter and don´t mind complexity” 

(Nielsen, 2008). This still seem to be a problem in software design; clinical 

usability testing is rarely applied in Icelandic EHR development.  Defining usability 

is complex.  It is possible to talk of some general classes of usability measure. 

Bevan, Kirakowski and Maissel (1991) suggest that measures of usability should 

cover the following:  

 Effectiveness (the ability of users to complete tasks using the system, and 

the quality of the output of those tasks).   
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 Efficiency (the level of resource consumed in performing tasks). 

 Satisfaction (users’ subjective reactions to using the system).   

Kushniruk (2007) adds to these aspects of usability, that learning and safety 

are as important as the three items mentioned above, especially in health care.   

Elkin (2007) ties these aspects together and provides this model for usability in 

health care:  

 

Model 9- Usability in health care by Peter Elkin 

Elkin´s model seems simple enough, but applying these guidelines to a 

health care institution is a challenge.  A hospital is a microcosm micro cosmos that 

has a very old structure in hierarchy and functions.  Applying software solutions 

can erode a lot of knowledge boundaries and that in turn can affect the “power of 

knowledge” – sharing is now part of caring.  Many clinicians are presented with 
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tools they do not know how to use and/or feel threatened by temporary loss of 

mastery.  Change will not start unless people feel safe, and people feel safe when 

they know they won’t get demeaned or degraded for proposing a change or try to 

get through one (DeMarco& Lister, 1999). 

Clinical Decision Support & Computerized Provider Order Entry 

Clinical decision support (CDS) has been defined somewhat differently by 

different authors. Langden (2004) defines it as "computer software employing a 

knowledge base designed for use by a clinician involved in patient care, as a direct 

aid to clinical decision making." Teich et al (2004) define CDS from  relationship of 

knowledge to data in their definition: "asset of knowledge-based tools that are 

fully integrated with both the clinician workflow components of a computerized 

patient record, and a repository of complete and accurate data."  Clinical decision 

support is promising as a way to solve problems of omission.  A CDS system acts 

like a conscientious assistant- it does not know as much as the doctor or nurse 

does, but it remembers absolutely everything, and makes sure the clinician 

remembers the right rule at the right time (Teich, 2004).  For some this seems far 

too revolutionary to the strongly embedded patriarchal hierarchy that most 

health institutions are (Hartley, 2002).  

Teich (2004) furthermore advocates for projects that can organize and 

collect clinical decision support rules.  This is necessary so that all system 

developers can make use of the information, research into the effectiveness of 

these rules can be shared and re-used and healthcare providers no longer have to 

reinvent the wheel at each location, when determining the best approach to high-

value clinical improvement through information technology.  The user must be 

the center of the design process, regardless of the activity as advocated by UCD 

(Aaron, 2002; Preece, 2002).   Clinician’s requests are focused on improving their 
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overview and assessment of patients as well as on more efficient coordination in 

three specific and highly cooperative situations; nursing handover, ward round 

and patient conference (Möller-Jensen, Pedersen, &Simonsen, 2006).  There is a 

pressing need for high-quality, effective means of designing, developing, 

presenting, implementing, evaluating, and maintaining all types of CDS 

capabilities for clinicians, patients and consumers driven by the belief that care 

should not vary illogically from clinician to clinician or place to place  (Corrigan et 

al.2002).   Identification of solutions to these challenges is critical if clinical 

decision support is to achieve its potential and improve the quality, safety and 

efficiency of healthcare (Sittig, 2008;Faber, 1996).  Despite the evolution of the 

products, the fundamental importance of designing for the strength and 

limitations of the human user remains constant, because the fundamental 

characteristics of the human user have remained pretty much the same (Wickens, 

2000)   Vicente (2004) claims that “the relationship between people and 

technology isn’t just of primary concern to human factors engineers; it’s also 

relevant to people who don’t think of themselves as human factors engineers. 

The problems we’re facing as a society are so complex and so pressing that they 

simply will not yield to any one discipline or profession.” For most people most of 

the time, they really don´t care about the details of how the solution you made 

works; they care only about the effects of the thing you made. If they can enjoy 

most of the benefits without any work, they will be very happy (Bercun, 2005).   

The need for a solution to interprofessional care is evident, and increasingly, the 

internal technical environments as well as software programming platforms are 

better capable of addressing that need (Möller-Jensen, Pedersen, & Simonsen, 

2006).  Creating a product that is usable is beneficial in a multitude of ways. That 

product will please the user and even increase his productivity. In turn that user 

will trust the company that provides such nice products (Bias & Mayhew, 2003). 
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The main driver in doing this research is obtaining information from clinical users 

to improve their EHR working environment. 

Research 

 

Currently, the same electronic health record system named SAGA is used in all 

public health care institutes in Iceland.  The uniformity of the Icelandic health care 

system gives the opportunity for studying if and possibly how CPOE is used, and 

asking users what issues and/or benefits they experience from an EHR. 

Restated here is a model explaining the approach to creating this paper, 

combining literature research based on the framework IOM model with a survey 

and solution focus approach to designing clinical software.  The left side shows 

the three areas that were explored in the literature review.  The results of which 

contributed to the selection and design of the research.  Research findings can 

then be used to aid pragmatic UCD design for interprofessional UCD EHR 

solutions. 
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Model 10- A pragmatic approach to designing clinical software. 

 

The purpose of the research was to collect data from users of the Icelandic 

EHR system SAGA regarding interface design, taxonomies and usability  that can 

be used in designing pragmatic user centered solutions for the clinical users of an 

EHR. 

Computerized provider order entry has been evaluated as a means of 

addressing issues of patient safety and quality of care  (Rosenbloom, 2005) . 

Subjects 

The survey was conducted among a selected convenience sample (N =70) of 

experienced clinical EHR users.  The sample was selected from three different 

clinical settings:  A university hospital, a primary health care clinic and two rural 
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health institutions that combine primary and specialized health care.  These three 

types of health care institutions have all used SAGA for over 5 years. 

Methodology 

Combined methods were applied throughout the research process. The guiding 

ideology behind this research is user centered design as it is presented in the 

usability engineering lifecycle (Mayhew, 1999).  The user is the focus point and a 

participant in the design. 

First of all a literature review was conducted, then in-depth individual 

interviews and at last gathering of quantitative data through a survey.  

Methods are presented in table 1, in order of execution. 

Table 1-Study methods in order of execution.   

 Method: Purpose/ further information: 

Structuring interview 

questions and conducting 

Interviews  

Gathering qualitative data from one-on-one 

interviews with 8 health professionals. 

Questions are presented in Figure 8 

Interview analysis Finding common themes among individual 

responses 

Choosing and modifying a 

questionnaire 

Choosing a quantitative data collection tool. 

Modifying tool to obtain data needed according to 

qualitative findings. 

The questionare is in Appendix 3. 

Choosing a survey sample N> 70   

The sample is a convenience sample from 4 health 

institutions. The response rate was 97% 
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Data analysis with SPSS 

version 16.0 and creating 

graphics with MS Excel. 

Analysis and presentation of data. 

All survey data were entered into a database 

named “Kristin”.   

SPSS output files are in appendix 4 

 

Originally, a focus group was the method of choice for a preview of 

perceptions of clinical EHR users.  Those more experienced in interprofessional 

work advised against that method as there would be too much of a risk of “an 

opinionated doctor to dominate the group and kill the dialogue” (Elkin, 2007).  

Not using a focus group was supported by Bender “in the focus group there may 

be very talkative individuals that prevent other voices from being heard” 

(Kristjánsson, 2003).  Consequently, individual structured interviews were 

conducted. The focus of these interviews was the application of terminology for 

order entry and how clinicians envision EMR and CPOE to support clinical 

workflow.  The participants are clinicians, academics and high level decision 

makers within the Icelandic health care system.  Individual interviews are 

recommended when exploring attitude, knowledge and opinions.  They can be 

used by themselves or complementing other methods. Structured interviews 

using open-ended questions offer more depth and space for individuality (Polit 

and Hungler, 1999).   

Procedure 

Selection criteria for participants for interviews were based on guidelines from 

rapid contextual design methodology. Criteria included a) extensive experience in 

clinical work, b) knowledge of EHR, c) education in programming, research, 

medical informatics and system design (Holtzblatt, Wendell, & Wood, 2005).   

Eight participants were contacted via phone or e-mail. All persons approached 
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agreed to an interview.  The interviews were scheduled when the participants 

were conveniently available, at their homes or offices.  At the beginning of each 

session the researcher presented the purpose of study, explained the structured 

interview and presented the eight open-ended questions (See table 2). 

Table 2- Interview questions    

 

 

1. What do you consider the key benefits of an EMR? 

2. What improvements to the current EMR do you see as the most urgent 

ones? 

3. What taxonomies would you use in a CPOE? 

4. Do you think SNOMED could serve as an encompassing taxonomy for an 

interprofessional CPOE system? 

5. How can an interprofessional CPOE possibly support clinical workflow? 

6. What do you think of the current interface of the EMR in use?  

7. Given the chance, how would you improve it?  

8. Do you find that usability is addressed sufficiently in the currently used 

EMR? 

 

Allotted time per interview was 30-90 minutes.  Most interviews were 

taped, but some participants declined the use of a recording device.  In those 

instances the answers were written down by the researcher. For quantitative data 

gathering, the tool of choice was SUS- the System Usability Survey (Brooke, 1996).  

SUS matched most of the themes identified in interviews.  In addition to the 
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standard SUS in four chapters, a chapter zero was added for gathering variables 

regarding participant’s background and a chapter V asking questions derived from 

interviews that were not found within the SUS was added.   

A survey was chosen for its objective means of collecting information 

about people’s knowledge, beliefs and attitudes (Boynton & Greenhalg, 2004). 

The survey is composed of questions that are dichotomous, multiple choices, 

rating and a few offering free text responses. Information from those interviews 

combined with literature findings guided the design of the survey.  The survey and 

an introductory letter accompanying it are presented in Appendix 2 and 3. 

 

Figure 4- Number of participants vs. type of institution. 

The survey was sent by mail to forty participants in the health institutions; 

a secretary then distributed the survey to a random sample of nurses, doctors, 

medical secretaries.  Participants returned the surveys to the secretary, who 
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mailed them back to the researcher.  In the primary health care, the survey was 

delivered to the location.  A physician there received 17 surveys that he randomly 

distributed.  These were returned a month later. Within the LUH, a surrogate 

selected 8 persons from the PT´s and asked for their cooperation.   At the E.R., the 

researcher visited and asked active clinicians on duty to take the time to 

participate.  A total of 69 participants of 72 returned the survey, which makes for 

a response rate of 96%.  All 69 surveys were usable. 

Strength / weaknesses of study 

MS Excel and SPSS version 13.0 were used for statistical data analysis and 

graphics. Descriptive statistics were applied.  Safety intervals where used were set 

at p<.05.  The sample was too small to generalize results to the population, but it 

did give strong indications of the users’ perceptions.  Also, the survey was 

submitted in English: although all participants are quite capable of reading and 

writing in English, it would probably be better to submit the questionnaire in 

user’s native language, as this is a very specified vocabulary regarding usability 

and health informatics.  The strength of survey was its high response rate. Users 

were interested in contributing their knowledge and perceptions.  Twenty-three 

(23) respondents added free text comments. 

Security 

After analyzing interviews the recordings and notes were deleted.  After data 

input from the augmented SUS all questionnaires were put into locked paper 

recycling bins at Félagsvísindastofnun- the University of Iceland’s social sciences 

department for recycling. 
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Results 

The purpose of the research was to collect data from users of the Icelandic EHR 

system SAGA regarding interface design, taxonomies and usability  that can be 

used in designing pragmatic user centered solutions for the clinical users of an 

EHR. 

Results show that participants were very experienced within healthcare: 

75% of respondents had over 5 years of experience and 36% have over 20 years 

experience. Only 6% rated their computer skills as below average and apparently 

10% describe their skills at computers as wonderful. 

 

Figure 5- Evaluation of computer skills 

Results showed a significant difference in user’s satisfaction among types 

of institutions.  The users in the rural settings were most satisfied, followed by the 

primary health care users and lastly the users at the LUH.  (Valid as the mean 

difference is significant at the .05 level).   
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Figure 6- Mean overall user satisfaction per type of institution. 

Within primary health care and university hospital user there is not a 

significant difference regarding user’s satisfaction. Rural health institution users 

were significantly more satisfied than the other two groups of users.  One of the 

reasons for dissatisfaction was lack of accessibility to patient data.  In the rural 

and primary care setting users had better access to patient data.  Also, more time 

was devoted to staff training in the rural areas.  These factors may have 

contributed to increased user satisfaction. 
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Figure 7- Access to patient data between wards and institutions. 

The LUH users had the most trouble accessing data. On the positive side 

are findings that show a high level of interprofessional trust in each other’s 

documentation. Over 80% read documentation from other professions within the 

EHR and 93% had trust in that documentation, 65% stating that they always or 

almost always trusted the documentation.  As seen in model 8, the overall system 

rating was reliable, but from this sample of persons using this software as a 

primary tool on a daily basis, many users find SAGA unreliable. 
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Figure 8- Overall reactions o SAGA, rated from reliable to unreliable.  

Users voices 

Of SAGA users, 34% felt they could not influence development, 42% were neutral 

and 25% felt they could have an active input to the software development.  In the 

questionnaire, users had the option of adding their own free text comments.  

Negative aspects mentioned in users own words contained 29 descriptions; the 

most recurrent one pertained to slow response times and down-time as a result 

of system “freezing”.   PT complained of the lack of system adjustment to PT 

needs.  Nurses wanted simplification of nursing terminologies.  Lack of access to 

other departments was also noted, especially by the LUH users.  On the positive 

side, users counted that all clinical documentation is in one place, the 

interprofessional aspect, and that the patient was the center of the SAGA system, 

not the ward. Ten users praised the ease of use as the main attraction of SAGA. 

The connection to diagnostic software (access to radiology, lab test results etc.) 

was praised, as SAGA provided a shortcut to those programs for busy clinicians.  

0
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Overall reactions to the system  rated from reliable to 
unreliable.
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More than one user found it a benefit that SAGA development and services are 

local, and found that it makes all interaction easier.   

Can clinical users issue the orders needed for the people being served? 

Currently, only nurses can document and set forth clinical orders to each other as 

is possible in home health care.  Other CPOE is not possible. 

Conclusions 

At the outset, the need for interprofessional CPOE solutions seemed the most 

needed addition to the EHR for local users.  In Iceland, all of the population has a 

unique identifier. Moreover, the public health care system includes both primary 

health care and hospitals which share the same EHR system, SAGA.  If complete 

data is collected and stored, aggregation would support research including data 

mining.  

Documentation in healthcare mirrors two phenomena: objective and 

subjective findings regarding the patient. These are acquired through 

interactions: Clinician vs. patient, diagnostics vs. clinician, and clinician vs. 

clinician.  These interactions have the goal of defining the patient’s problem and 

finding a cause and/or symptoms to treat. Basically, most health care 

professionals know what resources they have and what tasks will be encountered 

during their working day.  That can be summarized as put forth in the models in 

chapter two: Information> decision> treatment> outcome> evaluation.  

The literature review and information from interviews support that a 

CPOE could be beneficial.  Ease of use in proportion to data quality should aid the 

use of an EHR.  CPOE could be helpful, but only if it is well executed so that is does 

not add to the workload and current complexity of the clinical working 
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environment.  Findings note that clinicians want to be part of EHR development. 

Users want simplified use of terminology and fast response time to match the 

fast-paced working environment of health care delivery. The conclusion here is 

that until usability within EHR in general is taken seriously as a task for both 

developers and users, the addition of CPOE may be more of a burden than help in 

the clinical setting.   

Pragmatic clinical applications  

 

Clinical work is dynamic in nature. It involves walking, talking, thinking, noise, 

frequent shifts in context, and interruptions. Also tasks are often 

interprofessional. Add to that the fact that computer workstations are not 

assigned to individual users. They are one-to-many, requiring frequent log-ins to 

many systems- often by diverse usernames.  Bardrams concluded that the basic 

fault is trying to fit clinical work onto the desktop metaphor of the private 

computer.  PC desktop roots reflect the idea that work is performed sitting at a 

desk, with one’s personal computer in a quiet, stable context where the object of 

“work “ is inside the computer (Bardram, 2007).   In the active clinical setting with 

patients, the working environment is clearly different.  

Pragmatic is defined as a practical approach to problems and affairs 

(Merriam-Webster, 2009).  The pragmatist proceeds from the basic premise that 

1 • Standards  & concepts 

2
• Interprofessional work 

3 • User Centered Design & CPOE 

4 • Research

5 • Pragmatic clinical solutions
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the human capability of theorizing is integral to intelligent practice.  Theory and 

practice are not separate spheres; rather, theories and distinctions are tools or 

maps for finding our way in the world.   John Dewey maintained that “an idea 

agrees with reality, and is therefore true, if and only if it is successfully employed 

in human action in pursuit of human goals and interests, that is, if it leads to the 

resolution of a problematic situation”.  ( REF=  

Pragmatism is one approach to tying together and applying knowledge 

from UCD, taxonomies, other safety critical and quality orientated industries to 

develop potential EHR and CPOE solutions.  

 

Model 10-Funneling acquired knowledge towards pragmatic solutions. 

Clear work processes are pragmatic.  The benefits sought are to increase 

patient care effectiveness and lowering cost by removing ambiguities pertaining 

to: 

Pragmatic clinical solutions

UCD

Interprof-
essional  

work

standards 
& 

concept
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1. Patient procedures.  

2. Responsibility for tasks.  

3. Identifying what starts a procedure. 

4. Precise definitions of methods (Spear S. , 2005). 

Clinicians are constantly becoming more reliant on technical tools for 

everyday tasks.  As these tools are upgraded, there is usually an increase in 

information, functionality, and complexity that they must learn.  Usability 

becomes ever more critical.  Because most users of software are non-technical, 

making it easier and simpler to accomplish intended goals is imperative.  An 

interface that combines clarity and overview of health data is beneficial to both 

patient and provider and should increase quality and productivity. 

What then are the basic items to consider when designing usable software?  

Norman (1999) provides this guidance: 

 

Table 3- Norman´s guidelines 

Make things visible

Make things available

Give feedback

Use the power of constraints

Make it hard to do what cannot be reversed

Understand the cause of error and design to minimize them

Put the required knowledge in the world!
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Thus at least one roadmap is provided; following that map in the clinical 

setting is challenging, but vitally important.  Great design is not designed in 

isolation; it is vital to involve real users in the design process as early as possible 

to decrease the risk of surprises later. One piece of advice is to fail early and fail 

often (Widrig, 2003) and to get the right tasks and describe the actual end- users 

(Greene, 2007; Holtzblatt, Wendell, & Wood, 2005).   

The niche of knowledge obtained by clinicians, the acuity involved, and the 

high stakes make it even more important for clinicians to care about the human 

factors of software design.  The problems of poorly designed software become 

the clinician’s problem.  The individuals who should benefit from the use of 

clinical software are the patient, the clinician and the health institute.  The needs 

of patients and clinicians are closely entwined regarding what must be captured; 

However, the focus should be on the clinician when it comes to designing how to 

capture data.  The needs of the patient and the clinician are parallel, as both will 

benefit from good usability.    

The conflicts arise between clinical fields.  The signs, symptoms, 

observations, measurements, and treatment plans do vary between clinicians 

(e.g. a PT, a nurse, and a doctor).   As there is an incredible amount of data 

amassed in a single visit, it thus becomes vital to keep an overview on the 

patient’s progress from the first assessment to discharge.  In order to gain better 

access and make documentation tasks easier, consensus of approach is vital.   The 

involved parties must agree on what is to be gained.  Is the aim to share 

information and thus minimize workload?  Is the aim to use taxonomies and try to 

eliminate free text?  

Ideally, a usability lab offering the opportunity for collaborative design, 

iterations and simulation sessions could be used to evaluate products.  
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Simulations place individuals in environments and situations that are similar to 

the “real world” and are used in many disciplines such as aviation, space 

exploration, military training, nuclear industry, business and medical education. 

Simulations need to be applied in health information system evaluation to predict 

error that might be inadvertently caused by systems and to determine impact of 

systems on workflow (Teich, 2004, Ball and Hannah, 1999).   A usability lab is not 

a common resource in hospitals.  An active and structured dialogue in order to 

evaluate products is an inexpensive way to iterate on clinical design.  Findings 

from such a session on human factors engineering for clinical solutions show what 

methods and stimulation vs. barriers were identified (Nöhr, 2007). 

Good results from: Stimulation factors : Barriers: 

 Stakeholder analysis 

 Management 

commitment 

 Goals: clear, timed 

and measurable 

 Motivation 

 Obvious benefits 

 Strong leadership 

 Clarification of goals 

 User involvement 

from day one 

 Respect for 

everyone’s input 

 Forcing solutions on 

users 

 User resistance 

 Lack of resources: time, 

money, staff 

 Other projects stealing 

resources 

 Lousy leaders 

Table 4- Results from HFE dialogue. 

If a collaborative consensus – or better yet, a participatory design, is used, 

then all stakeholders can avoid the “ugly downwards spiral of resentment and 

passive aggressiveness between creators and consumers which can only end with 

one result: software that sucks”  (Bercun, 2005).   

Implementation 

Change in itself is a difficult project within the clinical setting. Identifying the 

users’ status with regard to resistance is important (Demarco& Lister, 1999). 
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Successful implementation is correalated with the base of project  support.  It 

should be supported by both the public and the policy makers and build on 

existing competence (Corrigan et al, 2002). Regarding  clinical users, there is a 

spectrum covering the resistance to change that must be regognized as an issue in 

implementation.  The users are sorted into the following categories:  

• Blindly loyal (ask no questions)  

• Believers but questioners 

• Skeptics (show me) 

• Passive observers (what’s in it for me?) 

• Opposed (fear of change ) 

• Opposed (fear of loss of power)  

• Militantly opposed (will undermine and destroy)   

(Demarco& Lister, 1999). 

An EHR has to provide something new and also something old and familiar 

(Norman, 1999; Teich, 2004). Familiarity lessens the threat and eases adaption, 

thus speeding the learning curve and supporting acceptance. It should be 

structured differently than paper charts in order to provide better access to data, 

logically display data, and accommodate clinical decision support. At the same 

time, forcing clinicians to change their way of practice to accommodate the 

computer leads to acceptance problems. To balance these issues, one needs to 

understand: 
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1. Scenario-based clinical information needs - the collection of information 

needed for a clinician's day, organized by various types of patient 

encounters and work tasks  

2. The source and re-use of information - how to appropriately use data 

acquired from previous visits to minimize redundant work and direct the 

flow of information. 

(Teich, 1999; Bates, 2003; Elkin, 2007).   

When both the patient population and their health problems are known 

beforehand, the use of data mining to learn from past encounters should be used 

in order to increase effectiveness. Having a known problem and defined solutions 

enables the use of “push” technology into clinical work, thus replacing the current 

“pull” technology employed.  The computer can logically assist in filling out plans 

and requests, and offer suggestions for treatment  (Strannegard, 2007; Bardram, 

2007).   Providing a working environment that is uncluttered, has well-organized 

patient data and clear processes should lead to a continuous decrease in waste 

(IOM, 2007). The design of systems that provide “just-in-time information” to 

ensure fast and proper execution of operations and processes (Likert, 2006) can 

help clear the clutter.  Improvements to clinical work need to be well-defined 

with a clear objective result if the solution is not to contribute to the current 

complexity of badly designed workspaces and limited access to information 

systems (Page, 2004).   With regards to safety, computer-based clinical 

information at the time of care delivery, joined with CDS for medication order 

entry prevents errors (Corrigan et al. 2002).  There should always be a clear ROI to 

the clinical setting, be that in the form of time saved, increased security or less 

money spent. ROI can be evaluated through reduction in operator-induced errors, 

and those are very important in health care. The major barriers for adoption of 

EHR are still cost, time, usability and standards (Teich, 2004). 
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Potential impact 

Health IT is seen as a risk by some clinicians as it can evoke a sense of loss of 

clinician autonomy and a power shift in favor of administration and IT.  This shift 

can be seen as a threat to physician’s status within the health care system. The 

shifting focus in the patient’s favor is altering the shape of the system of 

professions and accelerating an overall decline of physician professional 

dominance in that system (Hartley, 2002).   The possible impact of IT and the use 

of UCD open up endless dimensions. Factors for success are patience, a focus on 

long-term rather than short-term results, reinvestment in people, product and 

plant, and “an unforgiving commitment to quality” (Likert, 2004). 

All this seems so obvious and equally important. In reality, the healthcare 

professionals are dealing with multiple realities-- A number of professions, the 

institution, and the patient’s real needs. And those are not necessarily unified in 

their need for knowledge or interfaces.  The number of possible technologies is 

infinite, and only a few pass the test of affinity with human nature (Wright, 2000). 

 

Model 11- The coveted end result? 

Discussion 

By applying the “ask why five times” rule from Toyota to answering the question 

“Do UCD and CPOE matter to clinicians?” My answers would unfold as follows; 

„Interfaces get in the way. 

I dont want to focus my energies on an interface. 

-I want to focus on the job. „

-Donald Norman



47 

 

Yes, 

1. Because clinicians need all the support they can get from the tools 

available in their environment. 

2. Because factors such as time, safety and overview are valuable and can be 

enhanced by using UCD, CDS and CPOE. 

3. Because the work and knowledge environment in heath care is extremely 

dynamic and information is in a constant flux. 

4. Because humans are what we work with and what we are. Humans are 

complex, many and they vary in their ability to communicate as well as in 

accuracy. 

5. Because CPOE, UCD and CDS tools can support better, faster and more 

cost-effective treatment. A win–win situation with regards to safety for all 

stakeholders.   

Having an EHR that engages alerts within CDS with regards to prescriptions 

alone is valuable. Making sure that the prescription provides a therapeutic dose 

and avoiding problematic interactions are valuable for all parties.  Accumulative 

knowledge is valuable.  A pragmatic UCD mapped to the users’ working 

environment is valuable, because the system is adapting to the user and thus 

easing implementation.   

In order to gain better access and make documentation tasks easier, 

consensus is vital.  The involved parties must agree on what is to be gained and 

for what purpose.  Is the aim to share information and thus minimize workload?  

Is the aim to use taxonomies and try to eliminate free text?  Do users want quick 

entry or good data?  Or is there a solution that provides an option for all 

concerned?.  An issue may be that clinical users in general may not be interested 

in technical solutions, or be knowledgeable about the capabilities there applicable 
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to clinical care.  When it comes to realizing designs and collaborate on design 

there is also a the risk of “tunnel vision” for each profession in the sense of each 

profession seeing only what they want and need, regardless of what other 

colleagues might need, or keeping in mind the patient’s journey from admission 

to discharge.  

The road to better care is not perfectly paved.  In the process of analyzing 

work flow, documentation and sharing of responsibilities within the clinical 

settings, a lot of old relics are unearthed.  So many embedded routines that are 

inherited from the old patriarchal hierarchy still loom in the background of our 

healthcare.  These social/hierarchy factors are in my option the most difficult to 

address in the process of developing, analyzing and deploying clinical software.  

There is a wide choice of interesting and important matters to be researched 

within clinical usability design.  If the process of CPOE per se is successfully solved, 

it  should result in quicker interventions and hopefully better patient outcomes.   

The desired “Futurism” does in my mind aim at promoting and supporting 

interprofessional collaborating patient oriented teams. In time, the sharing of 

knowledge may lead to less clinical hierarchy, fewer power struggles within  

institutions, and more time to commit to patient care.  A solutionfocused working 

environment could then be had – one that allows clinicians the possibility of 

looking up from the hassle to develop needed solutions. 



49 

 

 

 

  

"Here is Edward Bear, coming downstairs, bump, bump, 
bump, on the back of his head, behind ChristopherRobin. 

It is, as far as he knows, the only way of coming 
downstairs, but sometimes he feels that there really is
another way, if only he could stop bumping for a 
moment and think of it" 

- AA Milne  "Winnie-the-Pooh"
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