
Healthcare Failure Mode and 

Effects Analysis: 

Evaluating and improving the safety 

of chemotherapy administration

Laura Ashley & Gerry Armitage 

Bradford Institute for Health Research

Bradford Royal Infirmary 



Chemotherapy administration

×A complex process vulnerable to errors 

×Several different drugs

×Over long periods of time

×By many different nurses

×Errors in the process can have severe consequences 

× Injury

×Death

× Therefore a need for risk assessment and safety improvement



Failure Mode and Effects Analysis

× Systematic evaluation of complex processes ïto improve their safety

× FMEA entails:

×Mapping the process in a flow diagram 

× Identifying failure modes 

×Scoring the failure modes 

× Identifying causes

×Generating corrective actions 

× Carried out by a MDT

×Different viewpoints = More comprehensive and penetrating analysis



MDT meetings

×MDT

×2 oncology managers

×Cancer services and education manager and patient safety manager

×4 oncology nurses

×Ward sister, chemotherapy specialist, 2 junior staff nurses

×2 researchers 

×One with a nursing background and one without

×Meetings fortnightly 5 x 2.5 hours

×Supplementary process observations by researchers



Mapping the chemotherapy process 

× Identified all the steps and sub-steps in the process

×óEstablish patient fitness for chemotherapyô 

×Check blood markers within acceptable parameters  

×Check WHO performance status score acceptable 

×Check toxicity grading at an acceptable level



Identifying failure modes  

× Identified potential errors 

×All the things that could go wrong at each step of the process  

× Identified 30 different failure modes 

×Administering chemotherapy to an unfit patient 

×Not administering one or more of the drugs in the regime  

×Administering only one part of a two part drug

×Programming an infusion pump for an IV drug wrongly

×Cannulating a patient with a working PICC line 



Scoring the failure modes  

× Scored the 30 failure modes to prioritise them

× Using HFMEA scoring system (DeRosier et al., 2002)
× Probability of occurrence ïremote (1) to frequent (4)

× Severity of consequences ïminor (1) to catastrophic (4)

× Probability x severity ïhazard score (1 ï16)

× Low scoring failure mode (2)
×Chemotherapy is administered to a patient who hasnôt provided written consent

× High scoring failure mode (16)
× Patient has an allergic reaction to one or more of the drugs in the regime

×17 / 30 failure modes hazard score Ó8 = warrants attention


