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Analysis of Effects of Chemotherapy using Failure Mode
and Effect Analysis (FMEA) on Patient Safety and Safe Nursing

Yang, Nam Young - Lee, Mi Hyang

College of Nursing, Konyang University

Purpose: This study was done to apply failure mode & effect analysis (FMEA) to chemotherapy in order to reduce
prescribing, dispensing and administering errors related to treatment and provide patients with a safe medical
environment. Methods: A one group pre-post test design was used to verify the effects using the tool for FMEA in
chemotherapy. Results: There was a statistically significant decrease in prescribing errors from 11.47% to 3.18%;
administering errors decreased but they were not statistically significant. In a addition, there was no change in dis-
pensing errors. Conclusion: The results show that FMEA removed risk factors that might occur during the process
of chemotherapy and that it was an effective tool for prevention of negligent accident occurring in actual patients.

Key Words: Chemotherapy, Patient safety
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Table 1. Example Scoring System of Severity, Frequency of Occurrence and Detecability for Input into Failure Mode and Effects

Analysis
Categories Score Example
Severity 1 Slight annoyance May affect the system
2,3 Moderated system problem May affect the patient
4,5 Major system problem May affect the patient
6 Minor injury
7 Major injury
8,9,10 Terminal injury or death
Occurrence 1 Remote No known occurrence (1,/10,000)
2,34 Low 1~2/year (1/5,000)
5,6 Moderate 1~2/month (1/200)
7,8 High 1~2/week (1/100)
9,10 Very high 1~2/day or over 1 time/day
Detectability 1 Very high 10/10
23 Very high 7~9/10
4,5,6 Moderate 4~6/10
7,8 Low 1~3/10
9 Remote 1/100
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Table 2. Inpatient Chemotherapy Process

Process Subprocess

1. Prescription 1) Keying the computerized prescription
- Checking the chemotherapy schedule
- Checking Lab and Body surface area
- Checking dose reduction and criteria

2. Dispensing 1) Following the order the pharmacy
- Accuracy of transmitted or printed orders
- Checking Lab and Body surface area
- Checking dose reduction and criteria
2) Prepare a faux chemotherapy
- Chemotherapeutic medicine and diluent stored safety

3. Delivery 1) Hand off at pharmacy
2) Hand off to the floor nurse

4. Administration 1) Checking the doctor's order
2) Preparing the medicine
- Preparing the required items (e.g.,Infusion pump)
- Protection personnel Equipment
3) Administration
- Double checking: Two nurse

5. Monitoring 1) Observing and Recording

Table 3. Example Failure Modes, Cause, and Risk Probability Number

Process Failure mode Cause S (@) D RPN
Prescription An error in calculating BSA The patient's weight not accurately 6 6 8 288
measured

Administration Administration of an anti-cancer ~ The nurse's error in calculating the 6 5 8 240
drug earlier than a fixed time prescription drug injection rate

Dispensing An inconsistency between the A lack of understanding of the 6 5 7 210
anti-cancer drug dispensing anti-cancer drug treatment plan
request form and the treatment and the treatment protocol
plan

Administration A repeat anti-cancer drug A repeat anti-cancer drug 6 5 7 210
prescription prescription without considering

the patient's condition

Dispensing Wrong dilution of an anti-cancer A confusion occurring in diluting a 6 3 9 162
drug and infusion solution large amount of an anti-cancer
drug and excessive dilution of
the anti-cancer drug

BSA=Body surface area; S=Severity; O=Occurrence; D=Detection; RPN=Risk probability number.
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Categories

Contents

Prescription

- Calculate and share body surface information

- A computer program was developed, which could convert the total amount of anti-cancer drugs

entered to the number of vials

- An Chemotherapy protocol was created, so that the protocol

- could be shared

- An EMR was developed, so that the professor in charge and specialized doctors could double-check

request for anti-cancer
- drug preparation, together.

Dispensing

- Procedures were created, so that pharmacists could check the chemotherapy protocol, request for

chemotherapy preparation and prescription when they would prepare anti-cancer drugs.

Administration

- A recording paper was developed for the monitoring of chemotherapy administration

- An infusion pump must be used to administre anti-cancer drugs, which are high-alert medication, and
for this, 14 infusion pumps were additionally purchased.
- When two nurses use an infusion pumps, they should make sure to double-check medication, dose

and injection speed,

Table 5. Effect of Failure Mode and Effect Analysis

Before After
Categories P
Total Error Error rate Total Error Error rate
Prescription errors 1,778 204 115 1,763 56 3.2 <.001
Dispensing errors 1,778 1 0.1 1,763 1 0.1 748
Administration errors 1,778 5 0.3 1,763 4 0.2 995
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