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ABSTRACT

Objective: To investigate the incidence and aetiology of medical errors in a hospital in Tai-
wan and to propose effective solutions for their prevention.

Design: Retrospective audit.

Setting: An 800 bed general hospital in Taiwan with a computerised physician order entry
system and prescription delivery system.

Methods: We collected and analysed 1,462 filed incident reports covering the period 1
January 2001 to 31 December 2002. Errors were categorised into one of three types: medi-
cation, medical or administration errors. They were further analysed to see if they resulted
in patient harm. Medication errors were also further analysed to identify the type of error.
Results: The number of medication, medical and administration errors were 254 (17.3%),
736 (50.4%) and 472 {32.3%), respectively. Based on the number of patients treated in the
hospital and the number of prescriptions written, the calculated medical error rate was less
than 0.1% and the medication error rate was less than 0.01%. 8% of incidents resulted in
injury to patients. The most common medication errors were omitted drug, wrong drug
and wrong dose.

Conclusions: Compared with other studies, the medical and medication error rates in this
study are very low. This may be a reflection of the benefits of computerised physician order
entry and prescription delivery, but may aiso be due to under-reporting.

INTRODUCTION

Medical errors are a major cause of concern as they affect both medical practi-
tioners and patients. They were highlighted a decade ago by Brennan and col-
leagues’ in a paper estimating the incidence of medication errors caused by
medical professionals, management and healthcare systems. Subsequent studies
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in the USA demonstrated that 3-4% of patients experience injury due to medical
errors>.

The subject of medical errors was brought to international prominence by the
Institute of Medicine’s publication, To Err is Human’. The report highlighted the
scale of the problem by estimating that nearly 100,000 deaths each year in the
USA are the result of medical errors. This makes it a leading cause of deaths in the
USA. In fact in magnitude it almost equals the combined annual deaths from
motor vehicle accidents (43,000), breast cancer (42,000) and AIDS (17,000). How-
ever, significantly, the report concluded that the majority of errors were not due to
careless or incompetent doctors but the consequence of poorly designed, complex
healthcare systems.

Little is known about medical errors in Taiwan. The current study was under-
taken to investigate the incidence and aetiology of medical errors in a hospital in
Taiwan and, based on the findings, to propose strategies for reducing them.

METHODS

The study was conducted by retrospectively reviewing filed incident reports for an
800 bed general hospital in Taipei for the period 1 January 2001 to 31 December
2002. At the time of the study the hospital had a computerised physician order
entry system (without clinical decision support) and computerised prescription
delivery system. In addition the laboratory information system and the radiology
reporting system were computerised.

The incident reports were completed in response to adverse clinical out-
comes or significant anomalies. Incidents were classified into one of three
categories:

* Medication errors
* Medical errors
* Administration errors

Medication errors are related to the prescribing, dispensing and administering
of drugs. For example, they would include the wrong drug or wrong dose being
prescribed or a drug being administered to the wrong patient. Medication errors
encompassed both in-patient and out-patient prescriptions. Medical errors refer
to malpractice or mistakes in performing tests, examinations or procedures. Ad-
ministration errors would encompass, for example, appropriate care not being
provided due to a shortage of staff, inappropriate workflow systems or dangerous
working environments.

Each incident report indicates into which of the three categories the incident
falls. The incident forms are filled in by a nurse, administrator or pharmacist who
is trained to identify the type of incident and possible causes of the incident. If the
incident is urgent, i.e. an imminent threat to the patient,the nurse, administrator
or pharmacist reports to his/her supervisor, and then reports to the Incident Task
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Figure 1. The workflow for processing incident reports

Force (ITF). This is a group of medical experts responsible for immediately re-
sponding to urgent incidents in the hospital. Ultimately, both urgent and
non-urgent incidents must be reported to and reviewed by the Quality Assurance
Office (QAO). Members of this office are initially responsible for:

* Identifying the relevant department involved in the incident

» Dispatching the incident report to the department

* Asking the department for proposed actions to reduce or eliminate future

similar incidents

The workflow for processing incident reports is shown in Figure 1. After
completing the incident report, the QAO compiles the causes and actions speci-
fied in the incident reports, and submits them on a weekly basis to the Executive
Board (EB) for review and correction of any workflow processes. The QAQ also
submits the compiled incident reports every month to the Quality Review Board
(QRB) for further review. The review process includes identifying the root cause
of the error, classifying the severity of injuries and evaluating the effectiveness of
any proposed remedial action. The decisions of the EB and QRB are implemented
and enforced by follow-up from the QAQ.

The classification of the severity of injuries is based on the guidelines proposed
by the National Coordinating Council for Medication Error Reporting and Pre-
vention (NCC MERP)* Based on these guidelines the severity of injuries is
classified into the following nine levels.

Category A: Circumstances or events that have the capacity to cause error.
Category B: An error occurred, but the error did not Teach the patient (note,
however, that an ‘error of omission’ is regarded as having reached the patient).



Category C: An error occurred that reached the patient but did not cause patient
harm.

Category D: An error occurred that reached the patient and required monitoring
to confirm that it resulted in no harm to the patient and/or required interven-
tion to preclude harm.

Category E: An error occurred that may have contributed to or resulted in tempo-
rary harm to the patient and required intervention.

Category F: An error occurred that may have contributed to or resulted in tempo-
rary harm to the patient and required initial or prolonged hospitalisation.

Category G: An error occurred that may have contributed to or resulted in perma-
nent patient harm.

Category H: An error occurred that required intervention to sustain life.

Category I: An error occurred that may have contributed to or resulted in the

patient’s death.

RESULTS

As shown in Table 1, during the two-year period, there were a total of 1,462
incident reports. Their breakdown into medication, medical and administration
errors were 254 (17.3%), 736 (50.4%) and 472 (32.3%), respectively.

The severity of injuries resulting from these errors was graded according to the
NCC MERP guidelines. Strictly speaking these guidelines apply to medication

Table 1. Breakdown of incident reports by category

Category of error Number of incidents Percentage (%)
Medication error ' 254 17.3
Medical error 736 50.4
Administration error 472 32.3
Total 1,462 100

Table 2. Breakdown of the severity of injuries based on the NCC MERP classifica-
tion guidelines:

Injury level Number of incidents Percentage (%)
Level B 1,201 82.1
Level C 65 4.5
Level D 79 54
Level E 66 4.5
Level F 30 2.1
Level G 16 1.4
Level H 2 - 0.1

Level | 3 0.2




Table 3. Causes of medication errors

Error Number of incidents Percentage (%)
Omitted drug 62 24.4
Wrong drug 34 13.3
Wrong dose 34 13.4
Wrong route 4 1.6
Wrong patient 15 5.9
Wrong time 14 5.5
Wrong order 16 6.3
Package damage 26 10.2
Narcotic event 17 6.7
Missing label 6 24
Out of stock 4 1.6
Others 22 8.7
Total 254 100

errors. However, we have extrapolated them to also encompass medical and ad-
ministration errors.

Based on the NCC MERP classification, as shown in Table 2, the vast majority
of errors (82.1%) did not reach the patient (level B). Of the 17.9% that did reach
the patients, just under half (8%) caused patient harm (levels E-I).

The 254 medication errors were analysed in greater detail. Errors were classi-
fied according to their cause as shown in Table 3.

The most common medication errors were omitted drug, wrong drug and
wrong dose, which contributed 24.4%, 13.3% and 13.4% respectively to the er-
rors. These errors may occur during the prescribing, dispensing or administering
process and may be committed by physicians, nurses or pharmacists.

DISCUSSION

Preventing errors is a complex process. To help minimise accidents, high-risk
industries, such as the airline industry, use incident reporting®. This same princi-
ple can be applied to reducing medical errors and consequently many hospitals
have established quality assurance or performance improvement programmes.
Our hospital has a Quality Assurance Office to deal with all reported incidents.
The office is responsible for compiling causes and proposed solutions, and sub-
mitting weekly and monthly reports to the hospital’s Executive Board and Quality
Review Board respectively. The Quality Assurance Office is also responsible for
implementing and following up the recommendations of these boards.

In this study the number of filed incident reports equates to approximately
two per day or fifteen per week. The hospital’s computer system recorded 1,600,000
patient visits and 7,000,000 prescriptions over the two years. This gives a calculated



incident event rate of 0.091% (1,462/1,600,000) and a medication error rate of
0.0036% (254/7,000,000).

These figures for medical errors and medication errors are far lower than other
previously published studies?. They may be a reflection of the success of the hospi-
tal’s quality assurance programme and the fact that the hospital had a computerised
physician order entry (CPOE) system at the time of the study. However, the possi-
bility that the low figures are due to under-reporting of errors cannot be discounted.
At the time of the study the hospital did not have a standardised incident reporting
system, and did not implement or enforce reporting guidelines.

Even if it is accepted that errors are under-reported at the hospital, the low
medication error data provides evidence of the benefits of the hospital’s compu-
terised physician order entry system and prescription delivery system. The benefits
of CPOE in reducing medication errors has been previously demonstrated by
several other studies®. At the time of the study, clinical decision support was not
provided and implementation of this would be expected to provide further ben-
efit by, for example, eliminating dose errors®.

Following the Institute of Medicine’s report, attention world-wide has focused
on improving patient safety. In this study approximately 115 patients (8%) suf-
fered harm as a result of the reported errors. The aim should be to reduce this to
zero, and in line with this the Taiwan Joint Commission Board of Hospital Ac-
creditation has set seven goals for improving patient safety in hospital settings:

1) Improve the accuracy of patient identification

2) Improve the effectiveness of communication among caregivers

3) Improve the safety of using high-alert medications

4) Eliminate wrong-site, wrong-patient and wrong-procedure surgery

5) Improve the safety of using infusion pumps

6) Improve the effectiveness of clinical alarm systems

7) Reduce the risk of nosocomial infections.

Many of these goals may be met by establishing a hospital-wide information
infrastructure that integrates data from a variety of sources, and that is connected
to medical knowledge bases for on-line consultation, reminders and alerts on
adverse events’. The information infrastructure should improve the dlinical deci-
sion making process, and hence enhance patient safety. For example, CPOE systems
integrated with other hospital information systems, such as medical record man-
agement systems, radiology information systems, laboratory information systems
etc., will allow physicians to access relevant patient clinical data when needed, and
to transmit physician orders or prescriptions to relevant departments in a correct
and timely manner. Advanced CPOE systems can even support surveillance of
adverse events*%, and provide reminders and alerts when events meet predefined
criterial-14, .

Since the study, the hospital has implemented an electronic medical record
system and picture archive and communication system (PACS). The hospital is



also in the process of developing alert and reminder functions and a surveillance
system for adverse drug reactions. We expect that these improvements in the
hospital’s information system will further reduce the incidence of medical errors.
They should also enable the detection of medication errors without relying solely

on human reporting.

CONCILUSION

This study has demonstrated that reported incidents of medical errors and medi-
cation errors in a hospital in Taiwan are very low. This may be a reflection of the
hospital’s computerised physician order entry system, but may also be due to
under-reporting. The hospital has upgraded its information system to further
reduce the incidence of medical errors and is also planning to implement compu-
terised surveillance to enable the detection of medication errors without relying
solely on human reporting.
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