Applying Engineering
Principles to Medication
Safety

Making Sense of HFE,
FMEA and RCA
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It’s In the News.... nNational Post, April 29, 2001
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Uncounted thousands of Canadians die each year because of avoidable medical errors,

A program 1s just beginning to monitor the errors and eliminate the causes.

Mistakes That Kil

BY DIANA WILEY

N JULY 30, 1996,
Mancy Brown wir-
nessed her son's
death by the ame
lethal injectson thar
is used for execu-
tons in the United States—
ium chlorde. The ser-
mmﬁu, was no demth
row but the supposedly curs-
tive premises of Leamd
Diserics Memowial Hospiral
in sputhwestern Onizrio. Jef-
frey Beown, 33, undergoing
rreatment for a kidney infec-
tion, was charting with his
maother and a frend when a
nurse arrived with a medics-
tion cart. Brown was sup-
posed 1o receive an injection
of basix, a drug used v redhice
swelling caused by excess bod-
iby Auids. Instead the nurss
somehow took & vial of con-
centrated potassum chlorde
from a drawer in the cart,

LETHAL SCRIBBLES

fig Instiudn for Safe Medication Practices pogted this pre-
Tp_-rlu!luu il AE Walh &ite &% an sample of how docbors’ un-

olear writing can lead 16 & (0 medation. 1) callg fop
i patient with momal failure to be ghen @ dose of the anibictic
wincorivein, aloag wilh orders to adménister anothor one-gam
doso intravencusyy # g vencomypcin bevel hi nest morning |s
<107 muaning less tham 10 miligrams per B, But the “less-
han" symibal is writton in o way that makes the number 10 kooh
like 40, The posting does nol sy whathaer tha patiant actually re
el tho wong dosage. A single dose thal sigé is uniikely to
cause e, bl pralonged sxcessive dosing could jead to kidney

damage, enr damuge or biood prablams

experience, was charged with
criminal negligence. Twoand a
half years kiter, she was cleared
of all charges. Nancy Brown is
mﬂmmﬂrwd‘ﬂm
“unfinished business,” as she
calls it "My son died in a pub-
lic institurion and no one’s
been held accountable,” she
says. 1 cannot head unal | am
certain there are practices and
procedures in place o prevent
this ever happening again,”

CLEARLY, THERE AREN'T.
In hospital SeTHIngR, where the
guiding principle is the H'F'-
pumm |.|1||.uttu:|u

no harm,” thousands of Cana-

dians—credible estimares

cations from medications.

Add 1o this an Hlll‘l‘ll.l"l.‘d




MAJOR CAUSES
~~ OF DEATH IN THE UNITED STATES:




Everyone knows we are talking
about. ..

e Systems

* No blame




After World War Il engineers
started to develop
mechanisms to Iintroduce

safety.




Engineers taught to perform
accurately to be perfect.

Healthcare workers socialized to
be perfect!




Engineering Principles are
now being used In
healthcare.




General knowledge In proactive
design of healthcare processes

are very limited.




“The rate of failure in healthcare
IS unknown and may be

unknowable.”

Reference: Root Cause Analysis in Healthcare: Tools and Techniques




As healthcare assessments become more
complex, surgeries and processes
Increasingly inter-dependent,
there is an...

f Opportunity for failure

T Difficulty of recovering from failure




Today's Topics

« Human Factors Engineering (HFE)

— The study of how people interact with equipment
and their environment.

e Fallure Mode Effects Analysis (FMEA)

— Process performed to prevent process and
product problems ‘before’ they occur.

 Root Cause Analysis (RCA)

— Process used after ‘'something bad’ has occurred
to identify underlying causes.




