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Patient safety

• To learn
– Key outcomes of published data on 

adverse events nationally and 
internationally

– Epidemiology of paediatric patient safety
– Definitions of harm

Medical expert, manager, advocate



PATIENT SAFETY

• Patient safety is the practice of 
medicine that prevents harm or 
injury to patients



Institute of Medicine Report    
published 2000

44,000- 89,000 
patients die yearly 
from adverse 
events

Equivalent to 1 
jumbo jet going 
down every 2 days
25-50% are 
preventable



September 2002



How Common Are Adverse 
Events?

37%12.9%19981,326New Zealand

Not reported3.7 %198430,195USA (NY)

51%16.6%199214,179Australia

37%7.5%20003,745Canada

48%10.8%19991,014UK 

Not reported2.9%199214,700USA (U&C)

Preventable?Incidence of 
AE

YearNCountry



How Hazardous Is Healthcare?
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Data on adverse events in 
Canada

The Canadian Adverse Events Study:
The incidence of adverse events among 

hospital patients in Canada
Baker GR et al CMAJ 2004; 170 (11): 1678-

86



Data on adverse events in Canada
• Results

– Adverse events were detected in 255 of 3745 
charts

– Adverse event rate was 7.5 per 100 hospital
admissions

– Events judged to be preventable occurred in 
36.9% of patients with AEs

– Death occurred in 20.8% of patients with AEs
– AEs were associated with 1521 additional hospital 

days
– Patients who had AEs were significantly older than 

those who did not

Baker GR et al The Canadian Adverse Events Study: 
The Incidence of Adverse Events among Hospital Patients in Canada CMAJ 2004;170 (11): 

1678-86



Etiology of adverse events

• Surgical Procedures: 33-50%
• Drug treatments
• Therapeutic mistakes
• Diagnostic errors

Data from New York (HMS), Australia
and Canada



Serious Safety Event
Category G-I

Self reporting believed
to be effective

Adverse Event with harm
Category E-F

Self reporting believed to be 5-15% sensitive

Definitions of Harm



4 D’s of Pediatric Risk
diseases

developmental
dependency

dosing
Increasingly complex
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What do we know about harm in 
pediatric in-patient care?

• All adverse events: ~1.0/ 100 patients
(Woods Pediatrics 2005; Miller Pediatrics 2003 and 2004)

• Adverse drug events: 
– True: 2.3-11/ 100 admissions  
– Potential: ADE 10/ 100 admissions 

– 22-60% preventable
(Kaushal JAMA 2001;Holdsworth APAM 2003; Takata IHI Annual Forum 2001)

• NICU:  74 AEs per 100 admissions 
– 56% preventable

(Sharek Pediatrics October 2006)

• PICU:  59% of patients had at least 1 AE, 36% preventable
(Larsen Pediatric Critical Care Med 2007)



Canadian Paediatric Trigger Tool
Pilot Data

- 15% of patients had an AE
- 34 AEs/ 100 patients

Adverse Event

Age Group Yes No Total
0 - 28 days 33 (22%) 117 150

29 – 365 days 21 (14%) 127 148

>1 - 5 years 54 (16%) 98 152

> 5 years 18 (10%) 160 178

Total 89 pat 502 591



Key messages

• Risk of harm exists in health care

• Children are no exception

Safety is a fundamental aspect of quality
health care. To improve safety, the healthcare 

system must develop, maintain and nurture a 
culture of safety.

From Building a Safer System RCPSC September 2002



The Systems Approach 

• To understand systems
– Complex adaptive systems

• To learn about models to analyze error 
situations
– Reason’s Swiss Cheese model

– Vincent’s organizational model



Adapted from Stacey, Ralph, Zimmerman
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The Swiss Cheese Model

J. Reason, BMJ 2000;320:768



The system includes:
• Patient and family (acuity, communication, culture)

• Individual (training, experience, workload, fatigue)

• Team (staffing, skill mix, communication, supervision)

• Environment (workplace conditions, technology)

• Organization (priority setting, finances, policies, culture)

• Regulatory agencies (laws, regulations, funding)
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WHY DO ERRORS OCCUR?

Slips
Lapses
Fatigue



BLAME THE SYSTEM!!



The Systems Approach

� Preventable adverse events are 
caused by interaction between:

� flaws in the working 
environment (system)

� unavoidably imperfect 
humans
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It’s the system!
(from UW-Madison Systems Engineering Initiative in Patient Safety)     Gosbee VA

THE SYSTEM IS COMPLEX



Central Venous Catheter

Gastrostomy Tube Arterial Catheter

Epidural Catheter



30 Pediatric Adverse Events:     
Cronin Healthcare Quarterly 2006

3%1Drug tampering

3%1Abduction

3%1Bulk oxygen

3%1Ventilation

3%1Child Protection

7%2IV fluids/pumps

13%4Patient ID

13%4Resuscitation

50%15Medication

%Number



Contributory Factors
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High Reliability Organizations



Key Patient Safety Concepts

High Reliability
• Preoccupation with failure 
• Resilience, etc.

Cognitive
Psychology

Complexity
Science

Organizational
Learning

Safety Culture
• Just culture
• Disclosure
• Education

Human Factors
Engineering



HOW OFTEN DOES…..

• A key piece of admission get omitted at 
transfer?

• the wrong medication given?
• A key item get forgotten at the grocery store?
• a nuclear power plant have a disaster?
• a commercial plane crash?
• an MVA occur on the 401?



Learning from others – Human 
Factors Engineering

� errors are made by the 
best people in the best 
organizations

� humans are fallible

� distractions, fatigue & 
feeling rushed can 
contribute to error

� humans have limited 
memory



Learning from Others-
Commercial Aviation

� Increased hand-offs 
= increased risk 

� Use of checklists

� Sterile cockpit 
techniques

� Team building
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WHAT IS RELIABILITY?

Failure free operationover time

• The capability of a process, 
procedure or health service to 
perform its intended function in the 
required time under existing 
conditions. 



High Reliability Organizations
• Preoccupation with failure
• Reluctance to simplify 

interpretations
• Sensitivity to operations
• Commitment to resilience
• Deference to expertise

Weick & Sutcliffe, Managing the Unexpected, 2001



How do we do in healthcare?
• Preoccupation with failure
• Reluctance to simplify 

interpretations
• Sensitivity to operations
• Commitment to resilience
• Deference to expertise

Weick & Sutcliffe, Managing the Unexpected, 2001
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Death associated with medication error



Limitations to Reliability in 
Healthcare

• Process factors: eg lack of standardization, 
reliance on memory

• Human factors: eg fatigue, poor teamwork
• Situational factors: Patient variability, 

resource availability
*  Expect adverse outcomes/ complications



MEASURING RELIABILITY

RELIABILITY = 
# actions that achieve intended result

total # of actions taken



RELIABILITY LEVELS

Reliability Failure Rate (1-Rel)

~ 9 Level 1 ~ 1
10 (defect rate of 10 -1) 10

~95 Level 2 (10 -2) ~ 5
100 (defect rate of 10-2) 100

995 Level 3 (10 -3) ~ 5
1000 (defect rate of 10-3) 1000



The Reliability Spectrum

10-60.00010.999999

Transfn error10-50.0010.99999

Anaesthesia
deaths

10-40.010.9999

Gen surg
deaths

10-30.10.999

Adverse med 
events

10-210.99

No " blocker 
post MI

10-1100.9

Power of 10%

Examplesexpressed asDefect rateReliability



Level of Reliability Components
Level 1 (10 -1)

Level 2 (10 -2)

Standardization
Check Lists, Vigilance
Awareness, Feedback
=Training and reminders

Decision Aids, Redundancy
Desired Action is Default
Real Time Identification
of Failure
= Human factors principles

Pre-Occupation with Failure
Resilence
Standardization of Behavior
System is Visible 
Process/ structure/ outcome

Level 3 (10 -3)



The RN Checklist



Achieving Reliability Day to day
� Standardize your approach
� Build decision aids and reminders into your 

systems
� Take advantage of pre-existing habits and 

patterns
� Make the desired action the default, not the 

exception
� Create redundance
� Bundle related tasks
� Encourage teamwork, feedback and training

Elgert G.  Reliability Science: reducing the error rate in your practice.  Family 
practice management. Oct 2005.



How Do We Detect 
Error in Complex 

Systems?
•

Methods Used
to Measure Error and Adverse Events 

in Hospitalized Children
Dawn S. Hartfield BScMed, MPH, MD, FRCPC

University of Alberta
May, 2009



Methods to Detect Error and 
Adverse Events

•M&M/Autopsy conferences

•Traditional chart review

•Incident reports

•Direct observation

•Review of malpractice claims

•Review of ICD-9 codes

•Trigger tools



M&M Conferences and Autopsy
• Advantages:
• Format familiar to 

health care 
providers and 
accreditation bodies

•Disadvantages:
•Hindsight bias
•Reporting bias
•Focus on diagnostic 
errors
•Infrequent (especially 
in pediatrics
•Nonrandom
•Expensive/time-
consuming
•Depends on quality 
of medical record



Specifically:
• M&M processes 

– no proven benefit in improving care 
demonstrated

• Autopsy 
– may identify potentially fatal misdiagnoses in 20-

40% of cases

• Combined
– Too few cases discussed to detect incidence and 

prevalence of error/AE with this method



Traditional Chart Review

• Advantages:
• Utilizes information 

available
• Random sample 

•Disadvantages:
•Time-consuming/expensive

•Quality of medical record is 
critical

•Reviewer dependent
– Judgments about AE 

unreliable
– Hindsight bias
– Reporting bias



Review of Malpractice Claims
• Advantages
• Large pool of data

– US are 110,000 
claims received 
annually

• Provides multiple 
perspectives

•Disadvantages:
•Hindsight bias

•Selection bias

•Reporting bias

•Non-standardized data source

•Cannot be used to estimate 
prevalence of error or AE



Incident Reports
• Types of Reporting Systems:

• Mandatory
– AE must be reported by law, policy/regulation

• Anonymous
– no identifiable details of patient/care providers included
– Liberate less detailed report, as no follow-up possible

• Confidential 
– identifiable details included, then removed after investigation is 

complete
– Allows for more complete information than anonymous systems



Electronic reports 
are superior to paper

• Simplify process
• Decrease number of forms to complete
• Improve quality and quantity of data collected
• Improved response time 
• Improve evaluation and follow-up
• Enhance quality, patient safety and work 

environment
• Allows for development of a database, and 

sharing of data with other organizations



White JL. Adverse Event Reporting and Learning Systems: A Review of the Relevant Literature. 2007.
Accessed at <http://www.patientsafetyinstitute.ca/English/toolsResources/caerls/CAERLSConsultation/Documents/
CAERLS%20Consultation%20Paper%20AppendixA.pdf>May20, 2009



Reporting and 
Learning Systems

• National databases have been developed in 
the US, Britain, and Japan that compile 
national data from mandatory and voluntary 
systems

• Canada is developing a database with the 
combined efforts of CPSI and PHAC -
Canadian Adverse Event Reporting and 
Learning System (CAERLS)



Reporting and 
Learning Systems

• Purpose is to identify problems with 
delivery of care and health system NOT 
reprisal of individuals involved



Ideal Reporting and 
Learning Systems

•Use independent organizations 
for analysis of data with 
expertise in medicine and 
safety

•Provide timely feedback to 
providers

•Suggest systems-oriented 
solutions

• Organization is 
responsive to 
suggested changes

• Confidential

• Non-punitive



Pitfalls of Reporting 
and Learning Systems

• Only as good as data 
provided

• Consistent 
nomenclature/taxonomy 
when combining 
systems

• Compatible software 
across organizations

•No clear protection from 
legal system

•Timeliness of reporting 
and feedback



Direct Observation of 
Patient Care

•Advantages:
•Accurate and precise data

•Detail otherwise unavailable

•Identifies more adverse 
events/active errors than other 
methods

•Disadvantages:
•Confidentiality concerns

•Time-intensive training of 
observers to ensure reliability

•Expensive

•Hindsight bias

•Focuses on “sharp-end” or 
providers, not on system

•Potential Hawthorne effect



Review of ICD-9 Codes
• Advantages:
• Inexpensive

• Uses data readily 
available

• Disadvantages:
• Data may be 

incomplete/inaccurate

• Data and clinical 
context are separate



Trigger Tools:

• Focus on detecting, quantifying and tracking 
adverse outcomes (not error) over time 

• Methodology is related to actual clinical injury 
• Can be used in all clinical environments to detect 

multiple types of AE (trigger list varies per 
environment)

• Inexpensive - can be introduced without significant 
technology (but helps!)

• Consistent and accurate way to measure AE



What is a “trigger”?

• A word/event found as part of a health record 
(written or electronic) that can be associated 
with an adverse event

• This triggers a focused chart review to 
confirm if an adverse event has occurred or 
not 



Takata et al. Pediatrics 2008;121;e927-935.



What is the process?
• Review team

• Two primary record reviewers (RN, pharmacy, 
RT) to screen for triggers 

• Physician - authenticates if AE occurred, then 
rates severity, answers other queries of the 
reviewers

• Sampling patient records
• 10 randomly selected records every 2 weeks 

of discharged patients (in/exclusion criteria 
exist)

IHI Global Trigger Tool for Measuring Adverse Events (Second Edition) 2009



How good is this method?

• Superior to those previously described in 
identifying rates of AE/harm
– Adult literature suggests AE rates measured are 

50 times higher than other methods
– Limited pediatric data available, but demonstrates 

success

• Does not measure error (as error may or may 
not result in harm); measures true AE/harm



Pediatric Trigger Tools Do Exist!

• Canadian Association of Pediatric 
Health Centres (CAPHC) has 
developed one and is piloting June, 
2009: 
CAPHC Canadian Paediatric Trigger Tool



Summary:
•Are pros/cons to each method

•Large databases are being 
developed that detect error and AE 
using incidence reports

•Trigger Tool methodology is superior 
in identifying AE/harm and is being 
used with increasing frequency

•Complimentary information can be 
generated by using a combination of 
approaches




