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Recent ISMP Canada Safety Bulletins
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Sign up to receive bulletins

http://www.ismp-
canada.org/subscription.htm
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Sign up to receive bulletins (cont’d)

6
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Learning Objectives

After attending this lecture and completing the 
assigned readings, students should be able to: 

• Explain the need for risk management activities in 
pharmacy practice settings

• Be able to select and apply appropriate medication 
safety tools to support risk management activities:
• Incident analysis (root cause analysis)
• Prospective risk assessment

• Failure mode and effects analysis
• Medication safety self assessment program

……. Cont’d 
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Learning Objectives (cont’d)

• Explain the rationale for multidisciplinary participation in 
analysis teams; and 

• Apply systems theory and human factors engineering 
principles at a basic level in the identification of 
contributing factors to incidents and the development of 
strategies to reduce the likelihood of medication 
incidents.

8
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This lecture builds on concepts presented in earlier 
courses:
• Medical/medication error is a significant problem in 

healthcare
• Baker GR, Norton PG, Flintoft V et al. The Canadian Adverse Events 

Study: the incidence of adverse drug events among hospital 
patients in Canada. CMAJ. 2004 May 25;170(11):1678-86.

• A “systems” approach taking in account human 
factors engineering principles is key

• Reason J. Human error: models and management. BMJ 2000; 
320:768-770.

• Human factors engineering principles impact error 
potential and solution development
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Alignment with CPSI 
Patient Safety Competencies

1. Contribute to a culture 
of safety

2. Work in teams for 
patient safety

3. Communicate effectively 
for patient safety

4. Manage safety risks
5. Optimize human and 

environmental factors
6. Recognize, respond to 

and disclose adverse 
events
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Required Reading

• Petrov E, Ho C. Medication Incidents Reported to and 
Reviewed by the ICRC: An Analysis by ISMP Canada. OCP 
Pharmacy Connection  2012; Summer; p. 36-38

• Incident Analysis Collaborating Parties. Canadian Incident 
Analysis Framework. Edmonton, AB: Canadian Patient 
Safety Institute; 2012. p. 39-45. 

• Greenall J, Walsh D, Wichman K. Failure mode and effects 
analysis: a tool for identifying risk in community 
pharmacies. Can Pharm J 2007; 140(3): 191-193.

• Wichman K, Greenall J. Take a proactive approach with the 
Medication Safety Self Assessment. Can Pharm J 2006; 
139(5): 25-27 
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OCP Multi-Incident Analysis

• 2007-2008, n=78, 42.3% of errors resulted in harm

• Most frequent types of incidents included:

• Incorrect dose/frequency/duration

• Incorrect drug/dosage form

• Incorrect strength/concentration

• Possible contributing factors: 
• Use of dangerous abbreviations, look-alike/sound-alike drug 

names, storage of look-alike packaging

• Environmental factors, staffing or workflow problems, education, 
miscommunication

12

Petrov E, Ho C. Medication Incidents Reported to and Reviewed by the 
ICRC: An Analysis by ISMP Canada. OCP Pharmacy Connection 

Summer 2012; p. 36-38
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OCP Analysis (cont’d)

• Common medications reported include:

• Levothyroxine (8), amlodipine (5), clindamycin (3), 
warfarin (3)

• Previous review (2008; n=229) identified warfarin, 
prednisone, atenolol and chorpromazine

• Areas of concern: 
• Documented allergy

• Keeping up to date with therapy changes in blister packs

• Compounding errors

13

Petrov E, Ho C. Medication Incidents Reported to and Reviewed by the 
ICRC: An Analysis by ISMP Canada. OCP Pharmacy Connection 

Summer 2012; p. 36-38
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Ontario Hospitals: Critical Incident 
Reporting (2011-14)

• 92 incidents reported 
between Oct 1, 2011 
and Dec 31, 2014

• 20 - death

• 72 – severe harm

•Most common incident 
types reported in 2014

• “Other”

• Wrong quantity

• Wrong product

• Extra dose
Ontario Hospital Critical Incidents Related to Medications or IV Fluids Analysis Reports, 
2013, 2014, 2015. Available from: http://www.ismp-canada.org/ocil/ under “Analysis 
Reports”
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Medications most commonly involved in 
critical incidents in Ontario hospitals

15

Year 3: 2014 (n=27)

Year 2: 2013 (n=29)
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Medications most commonly involved 
in critical incidents in Ontario hospitals

Year 1: Oct 2011-Dec 2012 (n=36)
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High-Alert Medications

Drugs that bear a heightened risk of causing 
significant patient harm when they are 
used in error.

e.g.; opioids, insulin, anticoagulants

ISMP List of High-Alert Medications in Acute Care Settings. Available 
from: www.ismp.org/Tools/highalertmedications.pdf.

ISMP List of High-Alert Medications in Community/Ambulatory 
Healthcare. Available from: 

http://www.ismp.org/communityRx/tools/ambulatoryhighalert.asp

17
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International Context: US Joint 
Commission Sentinel Events

18http://www.jointcommission.org/sentinel_event_statistics_quarterly/
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Incident Analysis
(Root Cause Analysis)
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Why is analysis important? 

• Errors occur at all levels of healthcare

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

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

• Insulin dependent diabetic 

• Rx for Novolin® ge 30/70 Penfill twice daily via 
insulin pen
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Case Example (cont’d)

• Patient obtained insulin Rx refill

• Next morning, inserted new cartridge into pen

• A short time later, patient found:
• Perspiring profusely

• Pupils dilated

• Decreased level of consciousness

• Glucometer 2.5 mmol/L (normal 4-7 mmol/L)
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What do you think happened?

24
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Are there tools to help us analyze this 
incident?

• Designed to provide a 
standardized approach to 
analysis of critical 
incidents and near miss 
events in healthcare 
environments.

25

Canadian Patient Safety Institute (CPSI), 
ISMP Canada, Saskatchewan Health, 
Patients for Patient Safety Canada Paula 
Beard, Carolyn E. Hoffman and Micheline
Ste-Marie; available from: 
http://www.patientsafetyinstitute.ca/en/toolsRe
sources/IncidentAnalysis/Documents/Canadia
n%20Incident%20Analysis%20Framework.PD
F
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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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Interdisciplinary Team-Based Approach

• Practitioners with different clinical 
backgrounds will view situations with a 
different “lens”
• Often identifies information not known by 

all team members

• Staff understand and have direct 
knowledge of care processes
• Participation creates greater visibility and 

acceptability for the recommendations
• Will ultimately be responsible for 

implementing and sustaining process 
change(s)
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Determine and document what 
happened

1. Gather information
• Incident report

• Interviews
• Pharmacy staff

• Other providers

• Patient and/or family 
caregivers

• Physical assessment
• Medications

• environment

2. Create timeline
• Document what 

actually happened, not 
what was supposed to 
happen

30
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Supporting Information 

• Review:
• Policies/procedures

• Standards of practice

• Consider:
• Literature search, ISMP Canada Safety Bulletins, CPSI 

Global Patient Safety Alerts

• Environmental scan, including consultation with colleagues 
or other experts
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How and Why the Incident Happened

• Analyze information to identify 
contributing factors and the 
relationship(s) among them:

• Use systems theory and human factors

• Use diagramming

• Summarize findings
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Systems Approach

Focus on improving the 
processes, systems, 
and environment in 
which people work 
rather than 
attempting only to 
improve individual 
skills and 
performance.

Reason, J.  (2000).  Human error: 
models and management.  BMJ, 
320(7237): 768-770. Retrieved 
from:  
http://www.bmj.com/cgi/content/f
ull/320/7237/768
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Human Factors Engineering

• 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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Key Determinants of 
Adverse Drug Events
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How and Why the Incident Happened

• Reasons for incidents are multi-factorial

• Need to consider
• System/process design

• Workflow

• Individual accountability – e.g., workarounds
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Reality of Health Care Environments

• Cognitive overload
• Workloads
• Multitasking
• Interruptions
• Difficult technology
• Look-alike packaging 

and labelling
• Sound-alike medication 

names
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Workarounds – “At-Risk” Behaviours

• Natural tendency to take shortcuts to make 
completion of tasks easier or increase efficiency 

• Workarounds occur when a procedure or action 
does not “fit” with the workflow
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Workaround Research

• 84 percent of physicians and 62 percent of 
nurses/other clinical-care providers have seen 
co-workers taking shortcuts that could be 
dangerous to patients.

• Fewer than 10 percent of physicians, nurses and 
other clinical staff directly confront their 
colleagues about their concerns
• 1 in 5 physicians said they have seen harm come to 

patients as a result.
American Association of Critical Care Nurses 

www.silencekills.com (2005)
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How and Why the Incident Happened

• Diagramming can be a helpful tool to:
• Visualize relationships

• Move away from the “sharp end”

• Avoid “hindsight bias”
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Constellation Diagramming

42
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Steps to Create a Constellation Diagram

Step 1: Describe 
the incident and 
outcome

2012. Canadian Incident Analysis Framework, page 93
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Step 2: Identify potential contributing 
factors

First, list the 
contributing factor 
categories in a circle 
around the incident
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Step 2 (cont’d)

Next, begin to list 
possible influencing 
factors within each 
category 

• Ask questions like 
“What caused 
this?”; “What was 
this influenced 
by?”

• “5 levels of Why”
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Potential contributing factors

• For each potential 
contributing factor ask:
• How and why did this 

happen?
• What was this influenced 

by?
• What else influenced the 

circumstances?

• Use this information to 
build “relational chains” 
of contributing factors

• Use the guiding 
questions to 
brainstorm 
contributing factors 
(CIAF 2012, p. 89)
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Examples of Guiding Questions

2012. Canadian Incident Analysis Framework, page 89
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Step 3: Define relationships among 
potential contributing factors
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Step 4: Identify the findings

Three categories of findings:
1. Preventive factors:

• If corrected, would likely have prevented the incident or 
mitigated harm

2. Incidental factors:
• If corrected, would likely not have prevented the incident or 

mitigated the harm but important for patient/staff safety

3. Mitigating factors:
• Factors that didn’t allow the incident to have more serious 

consequences and represent solid safeguards that should 
be kept in place – mitigating factors.

CIAF 2012, p. 96-98
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Summarize findings

• Statement of findings:
• Focus on the contributing factors 
• Be as specific as possible

• Statement format:
• “the contributing factor(s), within the context of the 

incident, increased/decreased the likelihood that this 
outcome would occur”

• Provides the backbone for development of 
recommended actions
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Sample Statement

Unclear task and role definition increased 
the likelihood that a student would be 
responsible for selecting medications during 
dispensing, in turn increasing the likelihood 
of a medication selection error leading to a 
patient receiving and self administering an 
incorrect medication. 

51
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Develop and Manage Recommended 
Actions

• What can be done to reduce the risk of 
recurrence and make care safer:
• Develop recommended actions
• Suggest an order of priority
• Prepare a summary report for endorsement by 

leadership as appropriate
• Delegate recommended actions for implementation 

and empower implementation
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Ideas for redesign???

53



©2013 Institute for Safe Medication Practices Canada (ISMP Canada) 54



©2013 Institute for Safe Medication Practices Canada (ISMP Canada)55

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



©2013 Institute for Safe Medication Practices Canada (ISMP Canada)



©2013 Institute for Safe Medication Practices Canada (ISMP Canada) 58

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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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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Gains Using FMEA

• Safety minded culture 

• Proactive problem resolution

• Fault tolerant systems

• Lower waste and higher quality

• Engagement of front-line staff

• Improved team communication
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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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A Team-based Process

• Interdisciplinary

• Those with direct 
knowledge of care 
processes

• Those responsible for 
change
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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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2a: Diagram the Process

Diagrams from The Systems Approach to Quality Assurance: 
A Framework for Mitigating Risk
(Alberta College of Pharmacists and ISMP Canada)
Available from: https://pharmacists.ab.ca/Content_Files/Files/FMEA_web.pdf
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2b: Diagram the Sub-process
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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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3: Brainstorm Potential Failure Modes
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Cognitive Walkthrough

• Helps the FMEA team to better understand the 
process under review, from the perspective of 
the practitioner

• Its approach to identifying failure modes 
(potential risks) goes beyond, and can be 
complementary to brainstorming

• Physically walking through the process to 
examine the mental activities required at each 
step and the challenges experienced
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4a. Identify Effects of Potential 
Failure Modes
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4b. Identify Causes of 
Potential Failure Modes

72
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Step 5. Prioritize the failure modes

• Severity (1-5)
• No effect (1), slight, moderate, major, severe/ 

catastrophic (5)

• Frequency (1-5)
• Yearly (1), monthly, weekly, daily, hourly (5)

• Detectability (1-4)
• Always (1), likely, unlikely, never (4)

73
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5. Prioritize

74
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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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6: Redesign the Process
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Summary of Recommendations 
and Timelines

77
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Can you think of examples of processes 
that FMEA could help you to improve??

- pharmacy setting?

- other workplace?

- outside work/ school?

78
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Another Type of Prospective 
Assessment: MSSA

Medication Safety 
Self-Assessment®
(MSSA)

• Designed to help 
practitioners assess the 
safety of their own 
practice sites

• Web-based program 
allows comparison to 
aggregate data as well as 
monitor individual 
progress over time
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New MSSAs in 2015

80
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Other MSSAs Available
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Benefits of MSSA

• Assists with identification of areas of risk in an 
individual practice site

• Provides focus for quality improvement projects

• Generates local interest in system and culture 
change 

• Provides a record of improvement over time

• Development of provincial / national database for 
comparative purposes
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Internal and External Comparisons

• Web-based program allows comparison to:
• Previous in-house surveys 

• Total aggregate

• Select fields:
• Pharmacy size and type

• Ownership

• Prescriptions dispensed per week

• FTEs

• Services offered

• Province
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Demographics

Demographics as of 28Aug2015
(n = 1068)
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Three Ways to Improve Safety

3 goals that guide safety efforts:

1. Mitigate or minimize harm from errors
•  Severity

2. Reduce or eliminate risks that cause error
•  Frequency 

3. Make the error visible
•  Detectability
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Incident Reporting

• Why report incidents?

• How can you report 
incidents?
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CPhIR Demo Site:

Login at 
http://www.cphir.ca/trai
ning

Username: testuser
Password: testuser
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Shared Accountability: “Just Culture”

“…it is about creating a reporting environment 
where staff can raise their hand when they have 
seen a risk or made a mistake…..where risks are 
openly discussed between managers and staff.”

“…while we as humans are fallible, we do generally 
have control of our behavioural choices.”

“…good system design and good behavioural
choices of staff together produce good results. It 
has to be both.”

Marx D, Comden SC, Sexhus Z (2005).  Our inaugural issue – in recognition of a 
growing community. The Just Culture Community News and Views, 1(1).
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What can you do?

Think about your practice setting:
• Where/ how could errors occur?

• Are there gaps in the medication use process?

• Consider human performance limitations
• Try to avoid being placed in an unsafe situation

• Review published reports of errors and take 
steps to address system deficiencies at your 
practice site 

• Consider the hierarchy of effectiveness
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What can you do?

• Report incidents 

• Participate in incident reviews (RCAs) and 
prospective assessments

• Support your colleagues when errors occur

• Support sharing of learning from errors
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What can you do?
Educate others!!
• Practitioners

• E.g., high-alert medications and effective safety strategies
• Vulnerable populations; e.g., children, cognitively impaired

• Patients
• How can your patients help to protect themselves?

• Awareness of medications they are taking and uses
• Processes to ensure correct identification
• Awareness of high-alert medications and risk for harm
• Look-alike sound-alike problems (e.g., Celebrex, Cerebyx, 

Celexa…) 
Collier R, The art and science of naming drugs. CMAJ 2014. available from: 

http://www.cmaj.ca/site/earlyreleases/3sept14_the-art-and-science-of-
naming-drugs.xhtml.) 



©2013 Institute for Safe Medication Practices Canada (ISMP Canada)

If you were counselling a patient about 
a high-alert drug tomorrow, is there 
something different you would tell 
them about?

97
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Contact information:

Julie Greenall

jgreenall@ismp-
canada.org

www.ismp-
canada.org


