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Abstract. Medication errors occur during clinical learning for nursing students. This
study aimed to develop learning cases to prevent medication errors using analysis
of data from an incident reporting system. This study utilized an action research
approach to develop learning cases. These learning cases were implemented with
problem-based learning (PBL) method and self-learning materials strategies. The
results showed that repeated occurrences of medication errors and near misses were
reduced after implementing the new teaching strategy.
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1. Introduction

Nursing students are often confronted with unexpected incident events during the clinical
learning process. Medication errors are the most frequent accidents. A systematic review
indicated that 28.3%-32.1% of nursing students experienced medication errors. About
54.4% of nursing students experienced near misses in medication administration. [1]
Wolf et al. used the National Coordinating Council for Medication Error Reporting and
Prevention (NCC MERP) Index to analyze the levels of medication errors in the reporting
data, and found that 3.83% of the events were category B (An error occurred but the error
did not reach the patient), and 70.57% were category C (An error occurred that reached
the patient but did not cause patient harm). [2]

Our school established an incident reporting system in 2006. The reporting of
incident events includes medication errors, needlestick injuries, and other events.
Medication errors events accounted for about 70% of all events, and 45.82% of the events
were category B. Approximately 36.36% of students repeated category B medication
errors in different practicum courses. Therefore, this study aimed to analyze the causes
and patterns of medication errors events based on the incident reporting system, and to
develop teaching strategies. An additional aim was to evaluate the effectiveness of the
new teaching strategy.
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2. Methods

This study applied an action research approach by Mertler (2017). [3] The research
design was divided into the following stages. Planning stage: First, we analyzed the
reporting system data to determine categories of medication events, as well as the pattern
of causes. Then, we developed learning cases for medication error prevention as source
materials for PBL strategy that included three scenes.

Acting stage: Thirty-one nursing students whose first medication error occurred
during nursing practicum course were recruited to this study. Thirteen students whose
first medication error occurred during “Basic nursing practicum” were assigned to PBL
group (taught by faculty in PBL principle). Another eighteen students in the same
academic year were assigned to the control group (taught by traditional teaching method).
Participants in the PBL group improved drug calculation from 3.56 to 6.56 points (out
of 8 points), and medication knowledge increased from 7 to 9.67 points (out of 10 points).
There were statistically significant differences in both drug calculation and medication
knowledge used Wilcoxon signed rank test for the PBL group. The z-value of drug
calculation was -2.106 (p = .035) and medication knowledge was -2.546 (p = .011). In
the following semester, the rate of repeated occurrences of medication errors in the PBL
group students was approximately 23.08 %, and control group students 33.33 %; with a
10% difference.

Students in PBL group indicated that PBL discussions were rewarding. However,
they reflected that they were labeled as students who needed special attentions from their
clinical instructors. Nursing faculty also indicated that the PBL discussions were time-
consuming. Therefore, in developing stage, we produced an MPEG Audio Layer 3
(MP3) self-learning video recordings from the same learning cases. We provided MP3
self-learning cases to students through clinical instructors. The students reviewed these
recorded learning cases before they started their “Medical-Surgical Nursing Practicum
II” course.

3. Results

A total of 74 category B medication error events occurred among all students within the
three years (from 2012 to 2014) prior to the implementation of the MP3 self-learning
case. After the MP3 self-learning case were implemented (from 2015 to 2017), a total of
53 category B medication error events occurred. The category B medication error
reduced twenty-one events after the MP3 self-learning cases implementation of three
years, with an average reduction of category B medication error was approximately seven
events per year.

4. Conclusions

This study analyzed data from an incident reporting system, developed learning cases
regarding the prevention of medication errors, and provided various teaching strategies
to students that experienced medication errors. Although the reporting system
information was limited by the students’ willingness to self-report. [4] However, this
study showed the incident reporting system can serve as an important empirical source
to identify medication error patterns and develop strategies to prevent medication errors.
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Simultaneously, this study indicated that MP3 self-learning cases were effective in
preventing near misses of medication errors.
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