Using Simulation Methods to Analyze and Predict Changesin Wor kflow and
Potential Problemsin the Use of a Bar-Coding M edication Order Entry System

Shigeki Kuwata, Ph.B, Andre Kushniruk, Ph.B,

Elizabeth Borycki, RN, MN, Ph.D.(carfd)Hiromi Watanabe, RN, MHSc
1. Medical Informatics Division, Tottori University ldpital, Tottori, Japan
2. School of Health Information Science, Universityaftoria, Victoria, British Columbia
3. Division of Nursing, Tottori University Hospital oftori, Japan

Abstract

We discuss a novel methodological approach to the analfsismedication order entry system prior to system
release. The approach involved use of realistic sanéshere physicians and nurses interacted with a systdm
dummy patient) where the sessions were video recordéeimentirety. The data were analyzed using a quatitati
coding scheme for identifying usability problems and chaiirggvorkflow.

M ethodology

The approach initially involved creation of a set @fligtic scenarios of use of a medication order entsyesy in a
large hospital setting. The system under study was anmesication order entry system that was integrated with
patient and medication bar coding technology. The materigd in the study included a patient mannequin and an
assortment of a realistic hospital room artifactgluding intravenous bags and other realistic props. Sixteen
subjects (5 nurses and 10 doctors) participated in the dHaayr subject worked through the scenarios of giving
patients (using the mannequin) IV injections while irteng with the new medication order entry system. All
subject interactions were video recorded in their etytirincluding full recordings of all computer screens and
activities taking place within the room and all int#fans with the dummy patient (e.g. the subject scaniieg t
patient id from the mannequin’s wrist band) and IV bag$ow cost approach to use of simulations was taken
(using low cost portable recording equipment consistirth@fcreen recording software Hypercam and inexpensive
portable digital cameras for recording of behavioralvidigts from multiple views). In addition, all subjects
participated in a brief interview at the end of eaclsisesto collect further data on their impressionshef $ystem.
The analysis of the data involved use of software codingrano to inter-relate and correlate video sequences from
all views with audio recordings of interactions. Tloeresponding audio portion of the sessions were codeddy t
researchers in order to: (a) identify potential usagbpitoblems, and (b) to characterize workflow using the new
system.

Evaluation Results

The approach was found to be useful for identifying chamgesikflow that would result from implementation of
the system and in predicting potential user problemsearais prior to release of the system. For exampdben f
observation and interview with subjects, prior to usdnefriew system, physicians and nurses were able tucon
certain activities in parallel (e.g. hanging of IV bagsnalysis of the video data revealed that the procesdving

use of the computer lead to a specific serial orderirgctvities, where for example, all activities asateil with
hanging one bag must be completed prior to moving to thetaskt Implications for improvement of workflow and
error prevention in health informatics are discussed.example, it was found that the approach could identify
situations where physicians and nurses encounteredcieefies while using the system, leading to potential
refinements prior to release of the system, rangiogn fisoftware issues to issues related to the ergonomic
arrangement of equipment within the hospital room.

Conclusions

We have found that a low-cost and portable approach tagkeof simulations and detailed video analysis of
realistic healthcare situations (involving use of neehnology) can be successfully and economically appdied
identify potential changes in workflow and usability proldeprior to system release. Furthermore, results from
such simulation can guide and provide focus for collectfaata in real-world settings (we currently undertaking).

It is argued that such an approach has considerable pbtenteseas (such as the study of user needs and the study
of technology-induced error) where it may be difficult dbtain useful data under uncontrolled conditions.
Furthermore, the real benefits of use of such approanhgscome from detailed analysis of error and changes in
workflow observed during simulations conducted prior to gpdead dissemination of new healthcare information
systems.
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