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•• The environment The environment 
•• Medication systemsMedication systems

Why errors occurWhy errors occur
HighHigh--alert medicationsalert medications
Experience in  Ontario acute care projectsExperience in  Ontario acute care projects

•• Error prevention strategiesError prevention strategies



ObservationsObservations

•• Issues are similar across the spectrum of Issues are similar across the spectrum of 
care and from country to countrycare and from country to country

•• We are beginning to learn what and how We are beginning to learn what and how 
to improve systemsto improve systems

•• We are starting to change We are starting to change ––
It is difficultIt is difficult
It is worth it!It is worth it!



The OPRAH Magazine The OPRAH Magazine -- May 2005May 2005

•• Special Report Special Report ““When Bad When Bad 
Medicine Happens to Good Medicine Happens to Good 
PeoplePeople””

•• Prescription for disaster Prescription for disaster –– ““You You 
say say CelexaCelexa I say I say CelebrexCelebrex””

•• ““DonDon’’t let it happen to yout let it happen to you””







Hospital medical errors kill Hospital medical errors kill 
44,00044,000--98,000 people per year:98,000 people per year:

““More people die from medical More people die from medical 
errors each year than from errors each year than from 
suicides, highway accidents, suicides, highway accidents, 
breast cancer, or AIDS.breast cancer, or AIDS.””

““These stunningly high rates of medical These stunningly high rates of medical 
errors errors -- resulting in deaths, permanent resulting in deaths, permanent 
disability, and unnecessary suffering disability, and unnecessary suffering --
are simply unacceptable in a system are simply unacceptable in a system 
that promises to first that promises to first ‘‘do no harmdo no harm’’..””

William RichardsonWilliam Richardson

United StatesUnited States
IOM (1999):  To Err Is HumanIOM (1999):  To Err Is Human



Canadian Adverse Events StudyCanadian Adverse Events Study
Baker GR, Norton PG, Flintoft V, et al.  Baker GR, Norton PG, Flintoft V, et al.  

CMAJ. 2004;170(1):1678CMAJ. 2004;170(1):1678--1686.  1686.  
Available online at www.cmaj.caAvailable online at www.cmaj.ca

Adverse EventAdverse Event
““an unintended injury or complication an unintended injury or complication 
that results in disability at the time of that results in disability at the time of 
discharge, death or prolonged hospital discharge, death or prolonged hospital 
stay and that is caused by health care stay and that is caused by health care 
management rather than by the management rather than by the 
patientpatient’’s underlying disease process.s underlying disease process.””
(p.1679).(p.1679).



Canadian Results Canadian Results 

•• 7.5% (or 187,500) patients in Canadian 7.5% (or 187,500) patients in Canadian 
hospitals were seriously harmed by their hospitals were seriously harmed by their 
care.care.

•• As many as 9,250 to 23,750 people died in As many as 9,250 to 23,750 people died in 
a Canadian hospital as a result of a Canadian hospital as a result of medicalmedical
errors.errors.

•• 37% of adverse events were determined 37% of adverse events were determined 
to be preventable.to be preventable.



Related Adverse EventsRelated Adverse Events

#1#1
Surgical = 34.2%Surgical = 34.2%

#2#2
Medication and Medication and 
fluidfluid--related = related = 
23.6%23.6%



Other Canadian StudiesOther Canadian Studies

Forster AJ et al. Ottawa Hospital Patient Safety Forster AJ et al. Ottawa Hospital Patient Safety 
Study: incidence and timing of adverse events Study: incidence and timing of adverse events 
in patients admitted to a Canadian teaching in patients admitted to a Canadian teaching 
hospital CMAJ 2004; 170(8): 1235  hospital CMAJ 2004; 170(8): 1235  

Forster AJ et al. Adverse events among Forster AJ et al. Adverse events among 
medical patients after discharge from hospital. medical patients after discharge from hospital. 
CMAJ 2004; 170(3): 345CMAJ 2004; 170(3): 345

GurwitzGurwitz JH et al. The incidence of adverse drug JH et al. The incidence of adverse drug 
events in two large academic longevents in two large academic long--term care term care 
facilities.  AMJ 2005; 118: 251facilities.  AMJ 2005; 118: 251--258258



Globe & Mail Globe & Mail –– June 12, 2002June 12, 2002



Globe & Mail Globe & Mail –– June 17, 2002June 17, 2002





Media Media 
Reporting Reporting 

Affects Affects 
Public Public 
Trust!Trust!



Comparisons to Other Industries:Comparisons to Other Industries:
What if we had 99.9% Accuracy?What if we had 99.9% Accuracy?

•• 2 unsafe landings at O2 unsafe landings at O’’Hare Airport/ Hare Airport/ 
dayday

•• 16,000 pieces of mail lost/ day16,000 pieces of mail lost/ day
•• 32,000 bank cheques deducted from 32,000 bank cheques deducted from 

the wrong account each HOUR!the wrong account each HOUR!
•• 50 babies dropped at birth everyday 50 babies dropped at birth everyday 

in the U.S.in the U.S.
(Deming, 1987)(Deming, 1987)



Sharp EndSharp End vs. vs. Blunt EndBlunt End

•• Error investigations have always Error investigations have always 
concentrated on concentrated on sharp endsharp end (front line (front line 
staff) where patient/caregiver interaction staff) where patient/caregiver interaction 
occursoccurs

•• Contributing factors and latent errors Contributing factors and latent errors 
often originate at the often originate at the blunt endblunt end where where 
organizational policies, procedures and organizational policies, procedures and 
resource allocation decisions are maderesource allocation decisions are made



Swiss Cheese Model Swiss Cheese Model 

Patient 
receives 

wrong drug

Barriers & Safeguards 
against Errors

Poorly Designed 
Order Forms

Inadequate Training 
and Skills Mix

Multiple Demands 
on Attention

Poorly Designed 
Storage facility

Poor Lighting

Poorly Designed 
Drug Packaging

Latent 
Failures

(modified from James Reason, 1991)



Beyond Acute Care Beyond Acute Care 

•• NationalNational--
CCHSA patient safety goals CCHSA patient safety goals ––support change support change 
across systemacross system
Safer Healthcare Now! Safer Healthcare Now! –– medication medication 
reconciliationreconciliation

•• Ontario MOHLTC Ontario MOHLTC –– several projectsseveral projects
Patients (OHA)Patients (OHA)
ISMP Canada: EMS / LTC / Community ISMP Canada: EMS / LTC / Community 
PharmacyPharmacy



MakingMaking HealthHealth Care Care SaferSafer

KKeyey steps: steps: 
A.A. RecogniRecognizeze that improving safety is a that improving safety is a 

prioritypriority
B.B. Improve the Improve the reportingreporting of errors and near of errors and near 

missesmisses
C.C. Increase focus on Increase focus on systemsystem changeschanges
D.D. Gain greater Gain greater knowledgeknowledge about safer about safer 

systemssystems –– muchmuch already existsalready exists
E.E. LeadershipLeadership is needed on all levelsis needed on all levels

G R Baker & P G Norton



•• Ontario Medication Safety Support Service Ontario Medication Safety Support Service 
(MSSS) (MSSS) 

Funded by Ontario MOHLTC Funded by Ontario MOHLTC 
To provide assistance with implementation of To provide assistance with implementation of 
preferred/ better practices for patient safetypreferred/ better practices for patient safety

•• To provide general support for safe To provide general support for safe 
medication practices medication practices –– highhigh--alert medicationsalert medications

Concentrated potassium chlorideConcentrated potassium chloride
NarcoticsNarcotics

A.  A.  Recognize that Improving Safety Recognize that Improving Safety 
is a Priorityis a Priority



B.  B.  Improve Reporting of Errors Improve Reporting of Errors 
and Near Missesand Near Misses

Reported Errors

Errors NOT Reported



Lack of Reporting due to:Lack of Reporting due to:

Many reasons including:Many reasons including:

•• Failure to recognize error Failure to recognize error 
•• Lack of certainty if it Lack of certainty if it ““really is an errorreally is an error””

definition (? Related to harm)definition (? Related to harm)
•• Punitive culturePunitive culture

Fear of reporting: self and others Fear of reporting: self and others 



Increased ReportingIncreased Reporting

ISMP Canada research project:ISMP Canada research project:

•• 14 hospitals increased error reporting14 hospitals increased error reporting

•• Over 5,000 errors received in 12 monthsOver 5,000 errors received in 12 months



Bulletin excerptBulletin excerpt



Canada:Canada: 3 reports 3 reports 

2 hospital2 hospital
1 ambulance1 ambulance

US:US: several reportsseveral reports
1 death1 death





How Error Reports Are ReceivedHow Error Reports Are Received

i) i) website:  website:  www.ismpwww.ismp--canada.orgcanada.org
ii) ii) ee--mail:  mail:  info@ismpinfo@ismp--canada.orgcanada.org
iii) iii) phone:  1phone:  1--866866--5454--ISMPC [47672] ISMPC [47672] 

or 416or 416--480480--40994099

•• ISMP Canada guarantees confidentiality ISMP Canada guarantees confidentiality 
and security of information received.  and security of information received.  
ISMP Canada respects the wishes of the ISMP Canada respects the wishes of the 
reporter as to the level of detail to be reporter as to the level of detail to be 
included in publications.included in publications.



C.C. Increase the Focus Increase the Focus 
on System Changeson System Changes



CCHSA CCHSA Patient Safety GoalsPatient Safety Goals
CultureCulture
Goal 1:Goal 1: Create a culture of safety within the Create a culture of safety within the 

organizationorganization

CommunicationCommunication

Goal 2:Goal 2: Improve the effectiveness and coordination Improve the effectiveness and coordination 
among care/service providers and with the among care/service providers and with the 
recipients of care/service across the recipients of care/service across the 
continuumcontinuum

Medication Medication UUsese
Goal 3:Goal 3: Ensure the safe use of high risk medicationsEnsure the safe use of high risk medications
Goal 4:Goal 4: Ensure the safe administration of parenteral Ensure the safe administration of parenteral 

medicationsmedications



High Alert MedicationsHigh Alert Medications

““HighHigh--alert medications are alert medications are 
drugs that bear a drugs that bear a 

heightened risk of causing heightened risk of causing 
significant harm when they significant harm when they 

are used in error.are used in error.””

From the ISMP Medication Safety Alert!, October 16, 2003 , Survey on high-alert medications - Differences 
between nursing and pharmacy perspectives revealed



Examples of HighExamples of High--Alert Alert 
(Risk) Medications(Risk) Medications

• all chemotherapeutic 
agents

• all narcotic
medications

• heparin & oral warfarin 

• insulin & oral 
hypoglycemics

• inotropic medication 
(e.g. digoxin)

www.ismp.org/msaarticles/highalert



Why Focus on the Medication Why Focus on the Medication 
SystemSystem

Almost every patient receives 
medications

Sophistication and complexity of 
medication therapy has increased

Patient complexity has increased



Reality of Health Care Reality of Health Care 
EnvironmentsEnvironments

•• Cognitive overloadCognitive overload
•• WorkloadsWorkloads
•• MultitaskingMultitasking
•• Interruptions Interruptions 
•• MiscommunicationMiscommunication
•• Difficult Difficult 

technologytechnology









It leads one to It leads one to ““seesee”” information that information that 
confirms our expectation rather than confirms our expectation rather than 
to see information that contradict our to see information that contradict our 
expectation.expectation.

Confirmation BiasConfirmation Bias





The pweor of the hmuan mnid
Aoccdrnig to a rscheearch at Cmabrigde
Uinervtisy, it deosn't mttaer in what 
oredr the ltteers in a wrod are. The olny
iprmoetnt tihng is taht the frist and lsat
ltteer be at the rghit pclae. The rset can 
be a total mses and you can sitll raed it 
wouthit porbelm. Tihs is bcuseae the 
huamn mnid deos not raed ervey lteter
by istlef, but the wrod as a wlohe. 

Amzanig huh?

















D.D. Gain Greater Knowledge Gain Greater Knowledge 
About Safer SystemsAbout Safer Systems



PrinciplesPrinciples

•• Reduce or eliminate the possibility of Reduce or eliminate the possibility of 
errorserrors

ooE.g. Remove from clinical area E.g. Remove from clinical area 
(concentrated KCl)(concentrated KCl)

•• Make errors visibleMake errors visible
ooE.g. Automation, Independent double E.g. Automation, Independent double 

check selected drugscheck selected drugs

•• Minimize the consequences of errorsMinimize the consequences of errors
oo E.g., Make less potent product available, E.g., Make less potent product available, 



What We Have Been Learning in What We Have Been Learning in 
Acute CareAcute Care

•• HighHigh--Alert Drug FocusAlert Drug Focus
•• Human Factors Engineering PrinciplesHuman Factors Engineering Principles
•• Collaboration and supportCollaboration and support



Human Factors EngineeringHuman Factors Engineering

•• Research and practical applications Research and practical applications 
designed to improve the interface of designed to improve the interface of 
humans with systemshumans with systems

•• Develops practical design principles that Develops practical design principles that 
account for the psychological and physical account for the psychological and physical 
characteristics of peoplecharacteristics of people



Rank Order of Error Reduction StrategiesRank Order of Error Reduction Strategies

1.1. Forcing functions and constraintsForcing functions and constraints
2.2. Automation and computerizationAutomation and computerization
3.3. Simplify, standardize and differentiateSimplify, standardize and differentiate
4.4. Reminders, check lists and double check Reminders, check lists and double check 

systemssystems

5.5. Rules and policiesRules and policies
6.6. EducationEducation
7.7. InformationInformation
8.8. Punishment (no value)Punishment (no value)



PRIORITY Recommendations*
for Ontario Hospital Narcotic (Opioid) Project

 

ISMP Canada Narcotic (Opioid) Project supported by the Ontario Ministry of Health and Long-Term Care 
January 2005, Version 1.             

 

 
CULTURE AND COMMUNICATION 

1. Educate staff regarding the system-based causes of medication error. 

2. Educate staff about the hierarchy of effectiveness of error reduction strategies.   

3. Include the patient/family in the narcotic medication-use process. 
 
 

STORAGE AND STANDARDIZATION 
1. Remove the following stock items from patient care areas: 

• Hydromorphone ampoules or vials with concentration greater than 2 
mg/mL (exceptions may include palliative care).    

• Morphine ampoules or vials with concentration greater than 15 mg/mL. 
• Morphine ampoules or vials greater than 2 mg/mL in paediatric patient 

care areas. 
• Sufentanil (exceptions may include Operating Room and Labour and 

Delivery).  

2. Assess risk associated with narcotic stock in patient care areas.  

3. Restrict as much as possible the admixing of narcotic solutions outside of pharmacy. 

4. Standardize infusion concentrations of parenteral narcotic medications and selection
of medications for pain management.     

 

INDEPENDENT DOUBLE CHECK 
1. Implement a policy of Independent Double Checks for PCA infusions. 

The policy should include a clear process for an independent double check and
documentation when the following occur:  

o Initial pump programming 
o Changes in pump programming 
o Solution changes 
o Patient transfers 

 

2. Consider a policy of Independent Double Checks for: 
a. All opioid infusions (continuous or intermittent)  
b. Epidural infusions 

 

 

PCA AND EPIDURAL 
1. For PCA, develop and follow patient selection criteria (inclusion and exclusion).  
 

 

2. For epidural, identify and implement multiple error prevention strategies to enhance
differentiation of epidural infusions from other infusions.  

 

 
Immediate 

 
Immediate 



Applying Error Reduction StrategiesApplying Error Reduction Strategies

1.1. Forcing functions and constraintsForcing functions and constraints



Constraint:

Hydromorphone 10 

mg was removed



Applying Error Reduction StrategiesApplying Error Reduction Strategies

2.2. Automation and Computerization:Automation and Computerization:

CPOECPOE

Bar Code technology

Automated bedside verification



Applying Error Reduction Applying Error Reduction 
StrategiesStrategies

3.3. Simplify, standardize and differentiateSimplify, standardize and differentiate

Bedrock Human Factors PrinciplesBedrock Human Factors Principles
oo reduce steps and interfacesreduce steps and interfaces
oo Call 911Call 911

Standardize processes and proceduresStandardize processes and procedures
oo Airline industryAirline industry



StandardizationStandardization



Standardization and Standardization and 
SimplificationSimplification

•• Identical drug drawersIdentical drug drawers
•• Drug protocols/ standard Drug protocols/ standard 

concentrationsconcentrations
•• Standard order formsStandard order forms



Standardize Order Communication Standardize Order Communication 

•• Use leading zero (0.1 mg not .1 mg)Use leading zero (0.1 mg not .1 mg)
•• No trailing zeros (1 mg not 1.0 mg)No trailing zeros (1 mg not 1.0 mg)
•• Avoid nonstandard abbreviations (Avoid nonstandard abbreviations (““UU”” for for 

unit, q.d., drug name abbreviations such as unit, q.d., drug name abbreviations such as 
““MSMS””))



Differentiate Differentiate –– Use Tall Man Use Tall Man 
Lettering:Lettering:

vincristinevincristine
vinblastinevinblastine

vinvinCRISCRIStinetine
vinvinBLASTBLASTineine



4.4. Independent double checks & other Independent double checks & other 
redundanciesredundancies

Applying Error Reduction StrategiesApplying Error Reduction Strategies



* Unless otherwise indicated, assumes the activities are performed under no undue time pressures or stress. 
** (# of errors / # of opportunities for the error) 

Human Error Rates With Selected Activities

Adapted from Nolan TW.  System changes to improve 
patient safety.  BMJ 2000;320(7237):771-773 Nolan

1/4General error rate given very high stress levels where 
dangerous activities are occurring rapidly

1/10Staff on different shifts fail to check hardware condition 
unless required by checklist or written directive

1/10Monitor or inspector fails to recognize an error

3/100Simple arithmetic errors with self checking but without 
repeating the calculation on another sheet of paper

3/1000General error of omission when items are embedded in a 
procedure for example, cash card is returned from cash 
machine before money is dispensed

1/100General error of omission in the absence of reminders
3/1000General error of commission for example, misreading a label

Rate of 
Human Error**

Activity*



  

 

Where Medication Errors Occur… 
 

 

PRESCRIBING 
39% of errors

TRANSCRIPTION
12% of errors 

 
DISPENSING
11% of errors

 
ADMINISTERING

38% of errors



Independent Double Checks: Independent Double Checks: 
Working DefinitionWorking Definition

An Independent Double Check is a An Independent Double Check is a 
process in which a second process in which a second 

practitioner conducts an individual practitioner conducts an individual 
verification.verification.



Research show that people find 95% of Research show that people find 95% of 
mistakes when double checking the mistakes when double checking the 
work of otherswork of others

GrashaGrasha et al.  Process and Delayed Verification Errors in Community Phet al.  Process and Delayed Verification Errors in Community Pharmacy. armacy. Tech Tech 
Report Number 112101. (2001) Cognitive Systems Performance Lab Report Number 112101. (2001) Cognitive Systems Performance Lab 

Independent  Double ChecksIndependent  Double Checks



Independent Double ChecksIndependent Double Checks

•• Common in Common in 
other industriesother industries

•• Acknowledges complex and high risk Acknowledges complex and high risk 
systems and that practitioners are human, systems and that practitioners are human, 
and therefore fallibleand therefore fallible



It Reduces the Probability of It Reduces the Probability of 
ErrorError

1  1  x x 11 = = 11

100 100 10,000



Expectations of the Five Expectations of the Five 
RightsRights

• Does not take into account human factors 
– E.g.  human bias, interruptions, stress, 
noise, light

• ISMP Newsletter



Patient SafetyPatient Safety
MEASURING PATIENT SAFETY

Interventions to PREVENT errors
Interventions to 
CATCH errors

Close Call Reporting

Checks (auto or manual)

Medical Product Design
(IV tubing, pumps, monitors, drug packaging & labels, medical 
records)

Work Environment Design (Architecture, Work 
Station Design)

Task or Process Design



Prevent 
immediate 

harmAnalyze & understand 
errors to develop 

Interventions

Patient SafetyPatient Safety

Interventions to PREVENT errors
Interventions to 
CATCH errors

ChecksReporting

MEASURING PATIENT SAFETY



Why do we need independent double 
checks?

Front line staff work with:

High Stress Environment

High Risk Drugs

Poorly designed Order Forms

Poorly designed Packages & Labels!

Poorly designed Pumps

Human 
Factors



The Physical & Cognitive The Physical & Cognitive 
WorldWorld
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Narcotics Project: Narcotics Project: 
PCA Checklist ToolPCA Checklist Tool

 Dose? 
 Lockout? 
 Four hour limit? 

 

 Syringe Drug? 
 Syringe Conc? 
 Programmed Conc? 
 Micro- or Milligram? 

Independent Double Check
CHECKLIST 

 Patient Name? 

 
        signature 

This is an example of an existing PCA order form.  This order form was NOT evaluated.  Only 
the Independent Double Check CHECKLIST was evaluated in the usability test. 

Focus of 
usability 

test 5.5. Rules and Rules and 
PoliciesPolicies

•• bring to point of carebring to point of care



Dose?
Lockout?

Four hour limit?

Syringe Drug?
Syringe Conc?
Programmed Conc?
Micro

-

or Milligram?

Independent Double Check

CHECKLIST

Patient Name?

signature

Independent Independent 
Double Check Double Check 

ToolTool



Independent Double ChecksIndependent Double Checks

““Thank you for a wonderful and thought Thank you for a wonderful and thought 
provoking seminar. It is nice to look at things provoking seminar. It is nice to look at things 
from a different perspective. When I spoke from a different perspective. When I spoke 
to the nurses on my units about this they to the nurses on my units about this they 

were interested and I think that they felt that were interested and I think that they felt that 
the the ““blameblame”” for not always being for not always being ““perfectperfect””

was being taken awaywas being taken away””



Culture and CommunicationCulture and Communication

6.6. Education and InformationEducation and Information
•• Educating staff:Educating staff:

SystemSystem--based causes of medication errorsbased causes of medication errors
Hierarchy of effectiveness of error Hierarchy of effectiveness of error 
prevention strategiesprevention strategies
Bring patients and family into the Bring patients and family into the 
medicationmedication--use process (pamphlets)use process (pamphlets)

Applying Error Reduction StrategiesApplying Error Reduction Strategies



E.E. Leadership NeededLeadership Needed

•• Making safety a priorityMaking safety a priority
•• Promoting a Culture shift Promoting a Culture shift 
•• Eliminate use of Eliminate use of ““error rateserror rates”” as a as a 

measurement toolmeasurement tool
•• Proactive approach Proactive approach 

Failure Mode and Effects Analysis (FMEA)Failure Mode and Effects Analysis (FMEA)
High reliability organizationsHigh reliability organizations
Learning from each other (internal, external, Learning from each other (internal, external, 
outside healthcare)outside healthcare)



““Technically the biggest Technically the biggest ‘‘safety safety 
systemsystem’’ in healthcare is the in healthcare is the 
minds and hearts of the minds and hearts of the 
workers who keep workers who keep 
intercepting the flaws in the intercepting the flaws in the 
system and prevent patients system and prevent patients 
from being hurt. They are the from being hurt. They are the 
safety net, not the cause of safety net, not the cause of 
injuryinjury””..

Don BerwickDon Berwick



www.ismpwww.ismp--canada.orgcanada.org


