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Research on anesthesia patient safety typically uses the individual case as the unit 
of analysis. However, the conflicts among production pressure, resource availabil-
ity, demand and the complexity of anesthetic and surgical care are resolved across 
and between cases. Reconciling moment-by-moment shifts in resources and de-
mands causes frequent, rapid changes to anesthesia and nursing assignments. 
This involves deliberate assessments and tradeoffs between and among patients 
and work groups. Such complex activities are one part of “technical work.” [1] 
Studies of this work address identified gaps in current patient safety research: the 
need for “different research methodologies... research about communication and 
information-sharing among health care providers...studies of work loads...and hu-
man factors.” [2]

We describe a project using to analyze technical work processes involving the OR 
board and schedule. Cognitive engineering [3] methods are used to map the dis-
tributed cognition processes related to the board and schedule. The initial proj-
ect phases have described the operating room board and schedule and identified 
primary cognitive engineering themes related to their use. Long-term, the project 
seeks to develop representations of tradeoffs in order to improve work processes. 

The OR board is a cognitive artifact [4,5] that represents the collective intentions, 
current state, and past accomplishments across the span of a 24-hour work day. 
In contrast with individual aids, the OR board is a social artifact and serves mul-
tiple purposes. It permits many people to assess situations, develop expectations 
about the future, coordinate contingencies (e.g. the availability of scarce resourc-
es like microscopes or drills) and react to new events and demand surges. These 
distributed cognition [6] activities occur across individuals and cases. The board 
serves as a platform for negotiations over scarce resources, as a representation of 
the current plan, and as a resource for considering possible changes.

Research into the nature and use of cognitive artifacts offers investigators a “way 
in” to research on healthcare technical work at the group level instead of the in-
dividual-patient-as-case, yielding insights into the complex dynamics of technical 
work and the supporting web of distributed cognition. The method has promise 
for use in other settings, particularly the ICU, ward and emergency room.

The management of a set of operating rooms during a daily cycle requires profes-
sionals and technicians to rely on distributed cognition to share a body of knowl-
edge. The operating room board and schedule aid that sharing. A study now un-
derway uses both artifacts as a map to understand the management of complex 
surgical unit technical work processes. Study results have direct implications for 
research on patient safety.
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    Bump Rooms
Limited resources and varying demand for servic-
es in the GOR force the need to develop coping 
strategies. One strategy, which is referred to as 
bumping, identifies two operating rooms as can-
didates for a procedure to be postponed in the 
event that a hard emergency arrives.

    Likes & Dislikes
Whose name appears on the Master Schedule and 
who actually performs certain activities in a proce-
dure are not necessarily the same. Individuals will 
be added, changed and dropped for a number of 
reasons including personal preference.

             Mark Makers
Who makes marks on the Master Schedule and 
the OR board varies according to role and arti-
fact. That reflects the nature of team interaction 
in order to share cognition. It also reflects who 
limits and directs how resources will be allo-
cated in the GOR.

     Pre-Op
The Master Schedule copy that hangs in the 
Post Anesthesia Care Unit (PACU) is used 
to track patient status on the way to and on 
the way back from the GOR. Because it is 
a satellite of the GOR, annotations on the 
schedule vary from those made at the Nurs-
ing Coordinator station. They also hint at un-
derlying conflicts that are part of the human 
dynamics in the scheduling process.

       Speculation
Through the day, the AC and NC work to opti-
mize resource use as demand ebbs and flows. As 
they do, they regularly estimate what the future 
will be and evaluate its possibility. Through this 
speculation, they model the future even though 
their tools are static.

Mistiming
The Master Schedule shows start and end times 
for every procedure that is scheduled throughout 
the day. Less than a third of the times are cor-
rect. The inaccuracy hides a broader part of the 
tension between economic reality and resource 
utilization
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Ghost Patients
A patient has been scheduled into GOR6 for the 
installation of a shunt, a comparatively simple 
neurological surgical procedure. The surgeon 
has cancelled that case and substituted a de-
compression craniotomy, a much more signifi-
cant procedure. The shunt case was used to 

Soft Emergency
A surgeon called to declare an emergency in 
order to have his skin graft case (which was 
an add-on procedure) assigned to an operating 
room when none were open. Opening a room 
would require a scheduled case to be bumped 
(postponed). The Anesthesia Coordinator nego-
tiated an arrangement in which the surgeon ac-
cepted a 45-minute delay until a room became 
available. The arrangement avoided bumping a 
procedure.

Knowledge “On Hold”
Knowledge about the DACC and what is to be 
done occurs on multiple levels. At the least formal 
level, it is information that is held on scraps of 
paper or in the memory of individuals such as the 
NC or AC. Even though it is not written down, it 
still influences the way the unit works.

   Transient Marks
The official Master Schedule is printed out in word pro-
cessor formatted columns and rows of typed characters. 
Updates to the Schedule are made in purple marker to 
show case status and disposition. However, there is a 
third level of notation that coordinators and staff use: 
transient marks. Transient marks reflect a level of infor-
mation sharing that is as useful yet is less sanctioned 
than printed characters or marker annotation.

Writing the Master Schedule
The Master Schedule is the primary artifact that the GOR 
team uses to coordinate their work each day. Writing it 
requires a grasp of many levels of knowledge about the 
GOR and other departments and what is likely and un-
likely to occur.

For further information 
visit <http://www.ctlab.org>
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