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Analysis on data captured by the barcode medication
administration system with PDA for reducing medical
error at point of care in Japanese Red Cross Kochi
Hospital.

Masanori Akiyama'?, Atsushi Koshio'?, Nobuyuki Kaihotsu®

! Todai Policy Alternatives Research Institute, The Univerisity of Tokyo, Tokyo, JAPAN
2Sloan School of Management, Masachusettus Institute of Techonology, MA, USA
% Japanese Red Cross Kochi Hospital

{makiyama, koshio}@pp.u-tokye.ac.ip

Abstract. Our study aim to understand complete picture and issues on medical
safety and investigate preventive measures for medical errors by analyzing data
captured by bar code system and entered by Personal Digital Assistance.
Barcode administration system named Point-of-Act-System was designed to
capture every activity at the bed sides. Complete activity data including
injection, treatment and other nurses’ activity and waming data showing
mistakes on injections were used for our analyses. We described the data and
analyze statistically by accumulating data by hour to find potentially risky time
and understand relationship between business and errors. The warning rate as a
whole was 6.1% in average. The result showed there was a negative correlation
between number of injections and injection warning rate (-0.48, p<0.05).
Warning rate was relatively low in the hours that numbers of administrating
injections are high. Bar code administration system is quite effective way not
only to prevent medical error at point of care but also improve patient safety
with analyses of data captured by them.

Keywords: Barcode administration system, Point-of-Act-System, Point of
Care, Patient Safety, Warning data

1 Introduction

It is widely believed that patient safety is an important issue for health care
systems. Many organizations and hospitals have been trying to gather information and
evidences on patient safety for the purpose to improve patient safety based on the data
collected. These data is accumulated to provide information on threats for patent
safety including bottle neck of administration and high risk areas. Such data are quite
useful in understanding the threats and actual situations related to medication errors in
hospitals. However, most of evidence is basically information on medical accidents
and incidents, compiled from voluntary reports submitted by medical workers and the
workers need to write reports to inform the situation to them. This information is not
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detailed enough to enable the discovery of underlying general principles, because
accidents and errors are part of the reality in a hospital setting. A complete picture of
the situations in hospitals, including details of medical accidents and incidents, is
essential to identifying general causes and frequency of medical errors. However, it is
extremely costly to obtain by observational research sufficient data to enable an
understanding of all the activities conducted in a hospital, and furthermore, the
accuracy of data collected by observation is sometimes defective.

Information technology such as electrical medical record and barcode
administration system at point-of-care have the potential to provide new opportunities
for us to understand the overall picture of medical activities by digital capturing data
on patient care through daily medications in hospital settings. By using information
systems for all patients in all wards, data captured by the systems become useful
resources to understanding various phenomena in medical situations and investigating
research questions. In terms of medication accidents, the point of care is potentially
risky area in medical activities [1-3]. Barcode medication administration systems
prevent medication errors by authenticating the “5 rights” of medication: right patient,
right drug, right dose, right time, right route. Performed at the bedside, the system
offers an excellent opportunity to gather data on medications. In addition to their
contribution to the authentication of the 5 Rights, data captured by barcode
administration systems have the potential to provide sources of research to improve
patient safety in terms of actual injections and medication data.

Our study aims to use and analyze complete data on medical activities captured
at the point of care by the system to understand complete picture and issues related to
medical safety, and to investigate preventive measures for medication accidents. We
focused on injections, which are one of the major causes of medical accidents and,
investigated the relation between errors and the contexts of medication activities
including how busy staffs were, and shift works.

2 Methods

2-1. Settings and items to be addressed

Japanese Red Cross Kochi Hospital located on southem part of Japan has 482
registered beds and approximately 290,000 out-patients and 9,355 in-patients per year.
The hospital implemented a hospital information system called “Point of Act System”
or POAS, in 2004. POAS is a real time bar-code capturing health information system
designed to prevent medication errors by capturing the barcodes of patients, workers
and drugs, and then authenticating the 5 Rights of each medical action with real time
information [4-6]. At the same time, POAS captures complete data of each medical
action including 6W1H information (When, Where What, Why, for what, to whom
and How) and stores the data to access in an instance. The system was designed to use
data secondly for improve quality and productivity of health care. The basic
requirement for successful measurement and data capturing, they must be integrated
with the routine provision of care and whenever possible should be done using IS and
this system satisfied this requirement The principal characteristics of data captured by

117




this system are (1) complete data including every action in real time and accurately
and (2) process management that enables POAS to ensure right process of medication
and assure capturing complete data. Complete data capture through routinely use of
hospital information system including 6W1H information is an innovative source to
understand real situations directly without estimations and investigate solutions to
prevent errors.

2-2. Data

Data captured at the sites of injection process was used for our analyses of
medication administration, especially nursing care. Data on injections means both
injections and IVs. 6W1H information was captured at each point of the injection
process; Order to give injection, Drug picking, Drug audit, Drug mixing and Injection.
Although the first objective of a bar code administration system is to ensure patient
safety by verifying medication rightness including the 5 Rights of medication, another
objective is to capture activities of nurses enforcing medications for patients. At the
point of care or activity, nurses uses PDAs to scan the barcode of ambles or vials
containing the medication to be injected or other activities including treatment, care,
observation, counseling and emergency to enter information on their actions. This
information is primary used for the documentation of nursing activities, However, this
information can also be used not only for hospital management through understanding
the workloads of nurses and the actual costs of administering medications but also for
patient safety by understanding the prevailing situations when warnings are made. In
addition to these data entered by nurses, we also used warning data demonstrating
mistakes that can be made in scanning the barcodes on bottles of drugs. Warning data
do not directly mean data on errors. However, warning data is useful sources to
analyze causes of medical errors, because warned activities have potential possibility
of medical errors without barcode administration system. Therefore, high warning
rates in some specific times, places, situations and workers mean risky times, places,
situations and workers for patient safety. Types of warning are basically wrong bottle,
wrong patient and mixing error meaning incorrect mixing of drugs. All data from
January 2005 to June 2008 was used for the analyses. Total numbers of activities are
14,824,046 and number of injections are 604,847. That covered almost 100 %
injections and 99% of activities by nurses.

2-3. Data Analysis

We accumulated the data by each hour (24 hours) to find high risk times to
understand big picture of medical activities and medical error in hospital wards.
Warning rates were computed by each hour. These rates were treated as indicators to
show risky times and situations.

We described these data and analyzed statistically to investigate correlations
between situations and warmning rates. Total number of injections per hour, total
number of activities, total number of injection per PDA by hour and total number of
activities per PDA by hour were used as indicators for workload at the time. Fraction
of injections among total activities and fraction of treatments among total activities

118



were used as indicators for variation of hours. We employed Pearson Correlation
Analysis to investigate relationships and significant level was 5%.

3 Results
3-1. Description

Total number of activities data was 14,824,046 including 69,276 injections (0.4%),
535,571 IV starts (3.6%), 483,770 IV finishes (3.3%), 1,979,804 cares (13.3%),
10,437,250 observations (70.4%), 14,713 counseling (0.1%), 824,743 treatments
(5.6%) and 478,919 emergency (3.2%). Total injections combining injections and IV
drops were 604,847 and total warning on injections is 37,046 (6.1%). Figure 1 shows
trend of injection warning rate at point of care. After a half year of implantation, the
warning rates were relatively higher. The injection warning rate has been gradually
decreasing.

Figure 1. Trend of Injection warning rate from March 2003 to June 2008
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Figure 2 shows number of total entered data by nurse hour by hour. This data imply
the workload at the time, though every activities were treated as same workload and
actually the workloads are depend on the activities. Number of activities are higher on
around 6AM and 10 AM.

Figure 2. Number of Total Entered Data by hour
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