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Often, health IT systems are designed without a sufficient understanding of the clinical activities they are 
intended to support; thus desired benefits in quality of care, safety, and efficiency may not accrue. We 
present the first part of a multi-phase study which utilizes cognitive systems engineering methods to design 
and test novel user interfaces for a hospital emergency department information system. A work domain 
analysis was performed and the resultant model was used to identify information requirements and display 
components for a system which can better support work activities of ED clinicians and staff.	  	  
 

INTRODUCTION 

Computerized patient tracking systems (used in isolation 
or as part of multifunctional ED information systems) provide 
clinicians and staff with medical, demographic, and logistical 
patient information. New technologies such as these are often 
designed with only a limited understanding of the work they 
need to support and the people who will use the systems, or 
are designed with a focus on administrative functions rather 
than patient care functions (Stead and Lin, 2009). Cognitive 
systems engineering (CSE) methods have been used in a 
variety of high consequence domains to identify critical 
aspects of complex work environments and the knowledge and 
strategies experienced practitioners use to perform 
successfully (Bisantz and Burns, 2008; Bisantz and Roth, 
2008; Vicente, 1999). Outcomes of CSE analyses play a key 
role in the design of information systems by enhancing rather 
than disrupting successful work practices and allow 
practitioners to respond appropriately to diverse and 
unpredictable events in their environment. One way to 
represent CSE analyses is with an abstraction hierarchy (AH) 
model, which represents the system purposes, processes and 
physical systems used to achieve those purposes, and 
constraints on those processes or resources. The AH can then 
be used to systematically identify information required to 
support practitioner activities. 

METHODS 

A CSE work domain analysis was performed to identify 
information needs for successful clinical work in an ED. 
Fifteen semi-structured interviews were conducted with ED 
personnel from a large academic medical center, including 
attending and resident physicians, nurses, and IT and clerical 
staff.  Information was also provided by authors RJF, RW, and 
SJP. 

RESULTS AND CONCLUSIONS 

The AH model of the ED included over 75 nodes. The 
main ED purposes were: providing high quality care (to both 
urgent and routine cases), maintaining financial viability, 
providing medical training, and acting as the hospital 

gatekeeper. Priorities and constraints included: hospital 
culture, ethical treatment of people, knowledge, information, 
and patient flow, physiologic patient constraints, time 
constraints, balancing resources, and accountability/ 
compliance. General processes identified included: caring for 
the patient, administrative tasks, training, communication and 
coordination, and maintaining ED situational awareness.  

The physical function and form model information will 
also be used to derive information requirements for the ED IT 
system and will include measures pertaining to quality of care 
(e.g., level of pain, patient satisfaction); patient care (e.g., 
patient health data, progress through the assessment and 
treatment processes, order completion status); ED situational 
awareness (e.g., demands and supply of important resources 
like hospital beds and imaging equipment, expected versus 
actual waiting times for tests). In many cases, information 
required for individual patient care (e.g., level of pain, 
progress through the assessment and treatment processes, 
status of order completion) could also be aggregated and 
abstracted into higher level assessments of ED functioning to 
support monitoring of patient flow and quality of care.  

The results of this analysis will be used to develop novel 
information displays and user interfaces which better support 
clinician and staff activities. Subsequent research phases will 
iteratively evaluate and refine the displays, and then test the 
interfaces within a clinical simulation center. 
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