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ABSTRACT 

This project aims to further our understanding of collaboration 
practices in small, collocated teams that work in dynamic, time- 
and safety critical environments. We use emergency room as a 
natural laboratory for investigating information gathering, sharing 

and archiving, as well as decision making in trauma teams as they 
conduct trauma resuscitations. We have observed and analyzed 
six trauma resuscitations and conducted interviews with trauma 
team members. We found that every worker has different 
information needs, which are role specific and change rapidly 
over time. Information gathering and sharing within trauma teams 
often become inefficient due to the urgency of situation and the 
lack of information support technologies. Our future efforts will 

focus on deriving system requirements for collaborative 
technologies that could support trauma teams more effectively. 

Categories and Subject Descriptors 

H.5.3 [Group and Organization Interfaces]: Computer-
supported cooperative work 

General Terms: Design, Human Factors. 

Keywords: Healthcare, ethnography, teamwork, cognitive 

work analysis, interaction analysis. 

1. INTRODUCTION 
Collaborative work in healthcare has been studied extensively in 
both HCI and CSCW fields [e.g., 2, 6, 8]. By investigating the 
flow of information and work coordination in medical teams, 
these studies have provided the basis for design and development 

of collaborative tools to support observed practices in medical 
settings such as hospital wards and intensive care units. Yet, few 
studies have looked at information gathering and sharing in 
trauma teams as they conduct trauma resuscitations. Initial efforts 
to provide information support technologies in a trauma bay, a 
designated area in the emergency department for conducting 
trauma resuscitations, have so far been unsuccessful [3]. To date, 
it is not known whether computer aids for trauma resuscitation 
should support certain individuals, the overall team, or both. 

2. TRAUMA TEAMS 
Trauma teams consist of medical personnel with training in the 
initial management of critically injured patients (“trauma 
resuscitation”). The roles and responsibilities among members of 
the team are precisely defined. The team leader (a senior resident) 

supervises patient care, makes major decisions and delegates work 
to other team members. He or she is assisted by another resident 
physician who performs hands-on evaluation and treatment. One 
nurse is dedicated primarily to the care of the patient (the primary 
nurse) and is aided by another nurse (the scribe), who is also 
responsible for documenting the event. An anesthesiologist assists 
with the management of the airway, and an orthopedist manages 
orthopedic injuries. The role of the team leader may shift between 

residents and attending physicians depending on the patient 
condition and the skills and availability of other individuals. 

The conduct of the evaluation proceeds in a standard fashion 
using the Advanced Trauma Life Support (ATLS) protocol [1], 
which provides a framework for trauma resuscitation around the 
world. The first step is a rapid evaluation to identify life-
threatening injuries (primary survey). This initial evaluation is 
then followed by a detailed evaluation to identify other injuries 

that need treatment (secondary survey). While the core team of 
minimum five members is needed for most resuscitations, the 
number of team members in a trauma bay may be as large as 15, 
depending on staffing, time of the day, and type of the injury.  

Trauma resuscitation shares several attributes of other high risk 
domains including (a) an unpredictable set of problems, (b) the 
occurrence of incomplete or conflicting information, (c) rapidly 
changing observations, (d) multiple and sometimes conflicting 
goals, (e) intense time pressure, (f) a low margin for error, and (g) 

variable knowledge and expertise of team members [4]. 

3. METHODOLOGY 
We are interviewing trauma team members and conducting field 
studies to observe and videotape their work practices. We have 
done interviews with two attending physicians, seven surgical 

residents, and three nurses in a Level 1 regional trauma center. 
We have also observed six trauma resuscitations, including four 
actual- and two simulated events. We plan to observe 50 actual 
events by the time this study is finished. Our data collection and 
analyses are guided by the two established frameworks for 
analyzing complex work environments. Cognitive work analysis 
[7] provided the basis for the development of our interview 
questions and the coding scheme. Interaction analysis [5] 

provided the basis for developing transcription scheme and guided 
our investigation of interaction of team members with each other 
and with various artifacts. 
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3.1 Coding scheme & transcripts 
Because of human subjects protection we are required to erase 

video recordings within 96 hours. Hence, we have developed a 
method to create accurate representations of the activities during 
trauma resuscitation, and perform subsequent analysis after the 
video recordings have been erased. We are using parallel 
columnar transcription scheme [5] to record multiple activities, 
such as who talks to whom (actors and subjects), who does what 
(tasks), utterances being exchanged, nonverbal behaviors, time 
stamps, and use of artifacts. Next, we are coding the transcripts by 

applying our task- and medical coding schemes. Task coding 
scheme has 25 categories divided into six classes: observing (e.g., 
patient assessment, instrument reading), deciding (e.g., strategic 
planning, task assignment), communicating (e.g., report, inquiry), 
memory info retrieval (e.g., from artifacts), intervening and other 
(e.g., arrival of a team member). In addition to this domain-
independent coding scheme, we are using medical codes to 
describe domain-dependent team operations (e.g., administration 

of oxygen, intubation). Every activity observed in a videotaped 
resuscitation is given both task- and medical codes. Each event is 
transcribed and coded by one researcher and one trauma surgeon. 

4. PRELIMINARY FINDINGS 
Information gathering. Information that is being acquired and 

used in decision making comes from a variety of sources within 
and outside of the hospital. Prehospital information, which is 
critical to the team since it allows advance preparation, is often 
incomplete and available shortly before or upon patient arrival. 
Once the patient arrives, team members perform various tests to 
identify life-threatening injuries and develop a treatment plan. 
While some specific information needs are shared across all roles, 
the overall needs of each role are distinct. For example, the 

attending physician is interested in an overview of the situation in 
the trauma bay, while the team leader and the nurses need more 
specific information about the patient throughout the resuscitation. 
Information sources include the patient, various instruments and 
artifacts (e.g., vital signs monitor, x-ray workstation, test 
findings), and other team members. 

Information sharing. As team members perform their prescribed 
tasks, they report relevant patient findings, observations and test 
results to other team members. Most of this communication is 
oral. Because of overlapping voices and ambient noise, some 
speech is poorly audible which requires team members either to 
speak out loud or repeat their reports and inquires several times. 

We calculated the frequency of reports and inquiries across the 
four actual resuscitation events. We found that the average 

number of inquires (67/event) exceeded the average number of 
reports (49/event). This implies that team members were failing to 
anticipate others’ information needs and did not communicate 
information without being asked. While it may be appealing to 
design technological support that will reduce the number of 
inquires, it is important to know the basis for inquiries to avoid 
eliminating a potentially key communication mode. Our data 
showed that inquires mostly came from the scribe nurse who 

needed information in order to document the event (e.g., 
medications, treatments, vitals); team leader and attending 
physician needed frequent updates related to patient status; also, 
team members who walked in late wanted to know details about 
the patient history, mechanism of injury and the current status of 
evaluation. 

Information archiving. Although some documentation is created 
during the resuscitation, they are rarely used in real time—their 
main purpose is archival. Only critical patient data and events get 
recorded. This is done manually by the scribe nurse on a paper-
based trauma flow sheet. Some team members may informally 

keep notes of their observations for later documentation. Vital 
signs data come in digital form but are not automatically analyzed 
or recorded and are manually added to the written record. 

Decision making. Clinical data is simultaneously and rapidly 
accrued by several providers and used to make decisions within 
minutes. The rapid pace often limits full explanation of decisions 
which contributes to incomplete shared mental models necessary 
for efficient group decision making. Additionally, hierarchical 
team structure may inhibit bidirectional information exchange 
which often leads to loss of critical information and errors. 

5. IMPORTANCE OF THIS RESEARCH 
Our preliminary findings have shown that information gathering, 
sharing, archiving and decision making in trauma teams are only 
minimally supported by information technology. Reliance on 
verbal communication and unlinked written records contribute to 
potentially inaccurate or incomplete communication and may lead 
to adverse patient outcome. It is thus important to uncover the 
patterns of collaborative practices which will suggest the ways in 
which information technologies could support trauma teams more 

effectively. Since trauma resuscitation shares many attributes of 
other high-risk domains, results from this research can be also 
applied to other small and collocated teams that work in dynamic 
and time-critical environments. 
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