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Disclosure 

• No personal financial relationships with industry 

• The Institute for Safety Medication Practices 
Canada (ISMP Canada) has strict guidelines on 
the types of activities that can be funded by the 
pharmaceutical industry in order to maintain our 
independence 

• This presentation was made possible through 
grant funding from Health Canada 
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Presentation Outline 

• Brief overview of ISMP Canada 

• Overview of medical/medication error as a 
general problem in healthcare 

• Review of system factors that contribute to errors  

• Use of human factors engineering (HFE) 
principles in error analysis and solution 
development 

• Prospective and retrospective approaches to error 
prevention with case examples 
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Learning Objectives 

At the conclusion of this presentation, participants 
will understand: 

- The importance of incident analysis in organizational 
safety efforts 

- The impact of system factors on error potential in the 
medication use process 

- How HFE principles are applied in error analysis and 
solution development 

- When to use retrospective analysis (root cause analysis) 
and prospective analysis (failure mode and effects 
analysis) 
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About ISMP Canada 

ISMP Canada is an independent not-for-profit organization 
dedicated to reducing preventable harm from medications.  

 

Our aim is to heighten awareness of system vulnerabilities 
and facilitate system improvements.  
 

 

www.ismp-canada.org 
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ISMP Canada Safety Bulletins 
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Definitions 

Safety: 

Freedom from accidental injuries. 

From Kohn LT, Corrigan JM, Donaldson MS, eds. To err is human: Building 
a safer health system. Washington, DC, National Academy Press, 1999. 

 

Medication Safety: 

Freedom from preventable harm with medication 
use. 

ISMP Canada, 2007  
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Foundational Principles 

• Errors/incidents occur at all levels of healthcare 

 

• All staff, even the most experienced and 
dedicated professionals can be involved in 
preventable adverse events 

 

• Incidents result from a sequence of events and 
tend to fall in recurrent patterns regardless of 
the personnel involved 



© Institute for Safe Medication Practices Canada 2015 

Numerous high  

profile examples of  

medication errors 

causing harm 
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Case Example 

 

9 month old baby brought to ED with 
fever and ear pain. 

Baby receives hydromorphone 4 mg PO 
intended for an adult patient. 

Treated with naloxone (opioid antidote) 
and charcoal. 

 Fortunately no adverse outcome… 
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How many patients do you think 
experience preventable adverse 
events in Canadian hospitals? 

1. 1% 

2. 2.5% 

3. 5% 

4. 7.5% 

5. 10% 
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International Comparison 

World Health Organization.  (2004).  World Alliance for Patient Safety: forward programme 2005.  Geneva, Switzerland: World 

Health Organization.  Retrieved from http://www.who.int/patientsafety/en/brochure_final.pdf 

http://www.who.int/patientsafety/en/brochure_final.pdf
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Of the adverse events that occur, 
how many do you think are related 

to medication use? 

1. 10% 

2. 25% 

3. 50% 

4. 75% 
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Where do you think medication 
incidents occur most often? 

1. Prescribing? 

2. Order processing? 

3. Dispensing? 

4. Administration? 

5. Monitoring? 
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Sources of Harm 

                   

 Data from Leape 

et al.  JAMA 1995  

 Gurwitz et al 

(2000, 2005) 

 Prescribing and 
monitoring are 
most common 

 

 

Prescribing 

(39% of errors; 28% cause 
harm) 

Transcribing 

(12% of errors ; 11% 
cause harm) 

Dispensing 

(11% of errors; 10% cause 
harm) 

Administering 

(38% of errors; 51% cause 
harm) 

Monitoring 

n/a 

48% 

intercepted 

33% 

intercepted 

34% 

intercepted 

Only 2% 

intercepted! 
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What is “Root Cause Analysis” 

Definition: 

An analytic tool that can be used to perform a 
comprehensive, system-based review of critical incidents. 

It includes the identification of the root and contributory 
factors, determination of risk reduction strategies, and 
development of action plans along with measurement 
strategies to evaluate the effectiveness of the plans. 

 

From: Hoffman C, Beard P, Greenall J, U D, White J. Canadian Root 
Cause Analysis Framework, Canadian Patient Safety Institute, 

Edmonton, March, 2006. 
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Goals of Analysis 

• What happened? 

• How and why did it happen? 

• What can be done to reduce the 
likelihood of recurrence and make 
care safer? 

AND 

• What was learned and how can the 
learning be shared? 
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Why do incidents happen? 

• Reasons for incidents are multi-factorial 

• Need to consider 

• System/process design 

• Workflow 

• Individual accountability – e.g., “at-risk” behaviours, 
workarounds 
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Why do incidents happen?  

Physicians, nurses, and 
pharmacists are 
expected to function 
perfectly 100 % of the 
time …. 

 

But…. we work in an 
imperfect system 
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Reality of Health Care 
Environments 

 

• Cognitive overload 

• Workloads 

• Multitasking 

• Interruptions 

• Difficult technology 
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Human Factors Engineering Principles 

• The design of systems, tools, processes, 
machines that takes into account human 
capabilities, limitations, and characteristics 

• Human factors engineers work to make the 
environment function in a way that seems 
natural to people 
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25 
From: Designing Effective Recommendations.  

Ontario Critical Incident Learning Bulletin 2013;  
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Constraints and Forcing Functions 
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Using Technology to Re-engineer  
Medication Management 

Physician Order 

Entry/Pharmacist Clinical 

Order Screening 

Scan Patient’s 

Wristband Smart Drawer Opens 

Scan 

Medication 

Just-In-Time 

Inventory 

Electronic MAR 

and To Do List 

Or, automated 

med/supply depot door 

or drawer opens  



© Institute for Safe Medication Practices Canada 2015 

Simplification and Standardization 

Range 2:43 - 3:58 min, Avg 
3:07 min 

 
 

 

 

 

 

 

 

Range :55-1:25 min,  Avg 
1:08 min 

 

McLaughlin R. Redesigning the crash 
cart. AJN 2003; 103(4): 64A-E. 
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Infant receives hydromorphone 4 mg 
orally intended for an adult patient 

Contributing factors: 

• Order written on the wrong chart 

• Patients had similar last names 

• When the nurse requested confirmation of the order 
from the doctor, neither used patient identifiers 

• Lack of familiarity and understanding about potency 
of hydromorphone due to infrequent use in the ED 

• Availability of hydromorphone in the ED, despite 
infrequent use 
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Examples of Recommended Actions 

Actions 

Use 2 patient identifiers at each 
stage of the medication use 
process 

Include identifiers in all 
communications  

Include the calculated dose 
(mg/kg) in all pediatric 
medication orders 

Require documentation of medical 
assessment process prior to 
medication administration 
(exception: emergency situations) 

Use distinctly different charts for 
adult and paediatric patients 

Leverage 

Medium – 
Reminders/Checklists/Double 
Checks 

Low – Rules and Policies 

Low – Rules and Policies 
 
 

Low – Rules and Policies 
 
 
 

High – Constraints 
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How does ISMP Canada analyze 
incidents? 

• Canadian Incident 
Analysis Framework (2012) 

- CPSI, ISMP Canada, 
Saskatchewan Health, 
Patients for Patient Safety 
Canada, Paula Beard, Carolyn 
Hoffman, Micheline Ste Marie 

• Systematic approach to 
incident analysis 

• Applicable to all 
incident analyses 
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Case Example 

• Insulin dependent diabetic unexpectedly 
experiences severe drop in blood sugar 

• Rx for Novolin® ge 30/70 Penfill twice 
daily via insulin pen 
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What Happened 

When insulin supply was 
checked, found  4 boxes 
of Novolin® ge 30/70 
(intermediate + short-
acting insulin) and one 
box of NovoRapid® 
insulin (rapid-acting 
insulin) 

34 
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How and Why it Happened 

• Diagramming can be a helpful tool to: 

• Visualize relationships 

• Move away from the “sharp end” 

• Avoid “hindsight bias” 
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Incident: 

incorrect insulin 

selected

Outcome:

Hypoglycemia 

requiring intervention

Task

Equipment

Organization

Care Team

Patient

Other

Work 

Environment

Informal shift-to-

shift handoff 

process

Look-alike 

packaging

Bar code 

scanned on one 

package only

Policies and procedures, staff 

training for bar code 

scanning did not focus on 

need to scan all packaging

Different types of 

insulin not 

segregated in fridge

Manual final 

check of top 

box only

Refill Rx for 

chronic condition 

assumed to be 

correct

? Eyesight less 

acute due to 

diabetes

Reliance on 

previous 

automated 

check

Unclear task/ role 

definition re 

medication selection 

? Sufficient 

staffing/ 

appropriate skill 

mix

Shift 

change

Peak Rx 

volume time

Skill level – PhT 

vs. student

Incorrect 

product 

selected

Ineffective 

check 

process

Limited 

understanding of 

complexity of work

Manufacturer’

s branding

Insulin Incident 
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“Just telling doctors and nurses to 

be more careful won’t do much. 

We need to change the systems 

that allow errors to happen.” 

 
  James Bagian, Director, VA Center for Patient Safety 

Anesthesiologist and Astronaut 
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Recognizes that: 

• Humans are incapable of perfect performance 

• Accidents are caused by flaws in the working 
environment (system) and human errors that are an 
expected part of any working environment 

• Accidents can be prevented by building a system that is 
resilient to expected human errors 

The Systems Approach 
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39 

               

 

 

 

Key Determinants of  
Adverse Drug Events 
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High Alert Medications 

“High-alert medications are 
drugs that bear a 

heightened risk of causing 
significant harm when they 

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 
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When are other processes 
appropriate?  

• Was the event thought to be the result of:  

• a criminal act; 

• a purposefully unsafe act; 

• an act related to substance abuse by provider/staff; 

• or events involving suspected patient abuse of any 
kind (i.e. situations outside the scope of the risk 
management / quality improvement program)? 

• If yes, refer to applicable administrative 
processes.  

   (Based on VA Triage Questions for RCA, 2000) 
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How can we share learning with others? 
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How do we prevent errors from 
occurring in the first place??? 

 

Prospective risk assessment  
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Examples of Prospective  
Analysis Processes used in Industry 

• Errors of Omission (James Reason) 

• Simulation 

• Fault Tree Analysis 

• Hazard Analysis 

• Worst-case Analysis 

• Hazard Analysis and Critical Control Point 
(HACCP) 

• LEAN 

• Failure Mode and Effects Analysis 
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Commonalities 

 

• Multidisciplinary, team-based, and systematic 
approach 

• Identification of process steps/ process 
mapping/ task analysis 
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What is FMEA?  

Definition: 

FMEA is a technique used to identify process 
and product problems before they occur. 
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Failure Mode and Effects Analysis 

• FMEA focuses on how and when a system will 
fail, not if it will fail. 

• Future, preventive, proactive 

• Opposite to incident analysis (root cause analysis) 
which is retrospective (after the event or close call 
occurs) 
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Conducting an FMEA: 8 Steps 

 

 

Step 1 Select process and assemble 
the team 

Step 2  Diagram the process 

Step 3  Brainstorm potential failure 
modes 

Step 4  Identify the effects and causes 
of the potential failure modes 

Step 5 Prioritize failure modes 

 

Step 6  Redesign the processes to 
address the potential failure 
modes 

Step 7  Analyze and test the changes 

 

Step 8 Implement and monitor the 
redesigned processes 
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High Risk Processes (Definition) 

Those processes in which a failure of 
some type is most likely to jeopardize 
the safety of the individuals served by 
the health care organization.  Such 
process failures may result in a sentinel 
event. 
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Example – Everyday FMEA 
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Everyday FMEA (cont’d) 
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Potential Failure Modes 
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Prioritization and Action Planning 
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Shared Learning from FMEA 
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Goal is harm reduction 

 

• High alert medications 

• Vulnerable populations 

• Gaps in medication use processes 
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Importance of Incident Reporting 
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Healthcare thinking is evolving 

 

Who did it?  

 

Punishment 

 

Errors are rare 

 

Add more layers 

 

What allowed it? 

 

Thank you for reporting? 

 

Errors are everywhere 

 

Simplify/ standardize 
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International Efforts in Medication 
Safety 



© Institute for Safe Medication Practices Canada 2015 

 

 

Contact information: 

jgreenall@ismp-
canada.org 

 

www.ismp-canada.org 

 

We encourage you   
to report medication 
incidents! 

 

 

Practitioner reporting: 
http://www.ismp-
canada.org/err_ipr.htm  

 

 

Consumer reporting: 
http://www.safemedicationu
se.ca/report/  

 

 

http://www.ismp-canada.org/err_ipr.htm
http://www.ismp-canada.org/err_ipr.htm
http://www.ismp-canada.org/err_ipr.htm
http://www.safemedicationuse.ca/report/
http://www.safemedicationuse.ca/report/

