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Errors

 Systematically working on error prevention is important for health care

 In my region in the last year
 One patient without diabetes almost died due to administration of 

140 units of insulin
 Mix up with heparin vial

 One patient was ordered double dose warfarin for three days at the 
start of treatment. The patient died – hopefully due to cancer
 Mix up number of tablets and dose in mg
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errors

 Analysis of large scale errors 
 Risk management
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13 definitions!

Undesired incident involving harm or potential harm to the 
patient, caused by medical management rather than by 
the underlying disease or condition of the patient 

The major difference in definitions is whether or not 
harm/injury is required

Adverse Event
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New York (1991) 
3.7%

Colorado/Utah 
(1999) 3.3%

Australia (1994) 
13%

UK (2000) 11% New Zealand 
(2001) 13%

Denmark (2001) 
9%

France (2004)
8.9%

Canada (2004) 
7.5%

Sweden (2008) 
9%

Frequency of admissions with adverse events with harm
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Adverse drug event and medication errors

 ADE can be divided into preventable 
and not preventable 

 Not preventable
 Caused by pharmacology

 Preventable
 Caused by human being mistake

 Caused by known allergy
 Dose-miscalculation

 Preventable ADE are harmful medication errors
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Epidemiology of Preventable ADE

Research
 10-40% of adverse events are drug related adverse events 
 30-50% of these are preventable

Reporting systems
 Preventable adverse drug events in 0,4-7,3% of all hospital stays

 In my region 3000 medication errors are reported every year – still rising! We have 
approximately 30 seriuos adverse drug events per year caused by medication errors.

 Preventable adverse drug events in primary care cause 0,9-4,7% of admissions to internal 
medicine or intensive care
 In one hospital routine data indicates 35 warfarin admissions per year (covers 300000 

inhabitants)

Relation to Pharmacovigilance
 Epidemiologic studies indicate same frequency of serious not preventable ADE and serious 

preventable ADEs



June 3rd 2009 11www.patientsikkerhed.dk

Test your own epidemiology

 Global trigger tool – audit on patient records

 20 records every months, count possible errors, harm and admission days

 6 preventable medication incidents in 640 admission days. 
 2 of these were serious

 Stopped antibiotics before time – readmission with infection 
 Medication list not checked with home care and therefore patient did not get anti 

convulsive treatment – readmission with convulsions.
 3 promille of admission days with severe medication errors

 Compared with data from reporting database Global trigger tools identifies more 
errors with harm
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Reporting systems for ME

 Voluntary reporting systems
 ”ISMP” 

 Mandatory reporting systems as part of general adverse event 
reporting
 UK
 Denmark

 Reporting as part of pharmacovigilance system
 Marocco
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Danish Patient Safety Database

Number of reports to incident database
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 Some reporting systems recieve most dispensering errors 
others most prescribing errors. 
 Depends on focus and feed back

 Most frequent error reported with severe consequence is always 
overdose

 7-20% of reported medication errors relate to name and 
package (inner and outer)
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Reporting systems – is it worth the effort?

 Does not provide a true incidence rate
 When hosptials have tried it – they want to continue
 Provides information for analysis
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errors

 Analysis of large scale errors 
 Risk management
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Methods for analysis

 Root cause analysis, London 
protocol etc

 Detailed

 Typically one incident 

 In depth knowledge about incident 
among team members in addition to 
reports

 Analysis based on reports only

 Less detailed

 Look at more errors at the same 
time

 Knowledge on normal process and 
medication risks among team 
members
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From individual error and blame to 
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Me?
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Systems analysis 

Signs confusion due 
to construction

Bad 
weather

No ground 
radarMisunderstandings and 

errors in communication 
between pilot and flght 
control

SAS flight accident
2006 in Linate airport, 
Italy
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Analysis of medication errors

Work flow
 Order and 

information
 Documentation
 Dispensing
 Administration
 Monitoring

Drug
 Name
 Strength
 Pharmacology
 Effect
 Side effect
 Inner package
 Outer package
 Device 
 Information
 Price

Facilities vary 
• Storage areas
• System for documentation 
• Systems for control
• Distribution and supply
• Guidelines

Patients
• Seek information in many 

places
• Have poor sight
• Do not understand generic 

substition

Healtcare professionals 
make heuristics
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Analysis and Solutions
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Problem:
Wrong choice with electronic prescribing
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Solution: Focus on human factor

 Change of unit for strength
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Problem: Poor handwriting
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Solution : Electronic prescribing
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Problem Look alikes with many drygs from same 
company

Look alike suxamethonium

Medicinal company owned 
by state

Large number of different 
medicines

Few money for design
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Solution. Patient safety in design

Denmark
 Three large graphic bureaus were invited to make a new design for 

medicines in a publicly owned company
 They should focus on patient safety only
 Medical staff were at service to help

UK
 The British Patient safety agency used designer-students to develop 

two brochures on design for safety
 http://www.npsa.nhs.uk/nrls/medication-zone/design-for-patient-

safety-medication-topics/
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Problem: No proper reaction to known side 
effects 
Mabthera
 Problem

 Increased risk of infections
 Infections may have blunt symptoms
 We did a root cause analysis in 2006
 - No ”always carry with you card”
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Problem: No proper reaction to known side 
effects 
Mabthera
Solution
 We made a card – but we did not circulate it 

to other hosptials
 Now there has been a similar incident in 

another hospital in Denmark!



June 3rd 2009 36www.patientsikkerhed.dk

Agenda

 Overview - Definitions and 
epidemiology

 Tools and examples

 Analysis of single serious 
errors

 Analysis of large scale errors 
 Risk management
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Large scale: 3520 medication errors

Stud Health Technol Inform Binzer and Hellebek 2011



June 3rd 2009 38www.patientsikkerhed.dk Stud Health Technol Inform Binzer and Hellebek 2011



June 3rd 2009 39www.patientsikkerhed.dk

The frequent medicines- and the worst

 Error types with insulin, warfarin, opioides, cytostatics

 Staff identified 11 serious cases
 We identified 12 more..

Stud Health Technol Inform Binzer and Hellebek 2011



June 3rd 2009 40www.patientsikkerhed.dk

Follow up - Novo mix 30

Autumn 2007
 Letter to Novo CEO from Hospital CEO regarding ”concern on mix ups”
 Telephone call to me from previous collegue now working in Novo
 Letter in return saying we must report as adverse events

 But adverse drug event form include data on involved parties
Spring 2008
 Letter from company pharmacovigilence office based on newspaper article
 But – we still cannot disclose details
 Letter in return from me asking for working together and offer on presentation
 No reply
Spring 2009
 Meeting with all Danish Pharmacovigilence offices in companies
 Invitation to Novo-Nordisk to talk at international conference on medication errors in Sept 

2009
 Now we work together
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Follow up – vaccines/immunisation
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69 root cause analyses

 Harm
 33 %  of patients died 
 20 % had to be removed to higher degree of care

 Some errors came back indicating that analyses and action 
plans in departments were not good enough

Stud Health Technol Inform. Skjøt and Hellebek 2010
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Medicines

 Oral potassium

 Electrolytes 

 Insulin 

 Digoxin

 Warfarin 

 Antibiotics

 Cytostatics  

 NSAID

 Metotrexat

 Barbiturate 

 Phosfenytoin 

 Anaestesia

 Pain killers

 N acetylcystein

Stud Health Technol Inform. Skjøt and Hellebek 2010
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High alert medicine

 Certain classes of medications that have consistently been 
identified as particularly serious threats to patient safety. 

Gandhi TK, Shojania KG, Bates DW. Protocols for high-risk drugs: Reducing adverse drug events related to 
anticoagulants. In: Making Health Care Safer: A Critical Analysis of Patient Safety Practices. Evidence 
Report/Technology Assessment, Number 43. Rockville, MD: Agency for Healthcare Research and Quality, 
2001.

 Average drugs cause harm in 3,8% of reported medication 
errors

 High risk drugs cause harm in 6% or more of reported 
medication errors (USP)
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Medicines- situations

 Double 
order/documentation/administration 
 Gentamycin
 NSAID
 Insulin, warfarin, barbiturate

 Mix up mg og and dispensible units
 Warfarin
 Morphine

 Mix up day, week, every third day 
 Metotrexat
 Medicine adhesives

 Visual mix ups
 New medication due to normal 

drug not available in anaestesia
 (concentrated iv potassium)

 Saturation/wrong infusion speed 
 Digoxin
 N-acetylcystein
 Phenytoin

 Wrong way 
 Oral potassium 
 Cytostatics

 Calculation error
 Cytostatics
 Morphine
 Digoxin

Stud Health Technol Inform. Skjøt and Hellebek 2010
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Follow up

 Oral potassium -Implementation of oral syringes

 Medications in which dose is variable- - increased focus 
including IT system

 Decision support for Saturation calculation
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Unsolved problems
Woman dies from medication error

New home care 
nurse.Normally all pills 
are dosed daily.

86 year old 
disturbs 
nurse

Unclear hand writing

Design of pill not 
human factor
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Agenda

 Overview - Definitions and 
epidemiology

 Tools and examples

 Analysis of single serious 
errors

 Analysis of large scale errors 
 Risk management
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Use of risk minimization plan

Make it easy to do it right – checklist for consideration af basal 
medication safety ”tricks”

 Inspect the package/vial/tablets/device – use common 
sense

 Run a google test of the name – using small spelling errors

 More strengths - avoid ”factor 10”
 May concentration and total content easily be mixed up
 How is strength marked for combination drugs – espcially 

multi language packages
 Is label information on all sides of package information 
 Is information on pacakge of any practical use for patient 

and provider
 Weight or surface based dose: Include dosing aid ~ table 

with weight-dose
 Is name marked on single unit dose 
 Is blister package child proof
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Use of risk minimization plan

Make it easy to do it right!
 Demand discussion on specific risk for medication errors 

 consider high risk population 
 patients whose medicine is administered by others (methotrexat)

 high risk situation 
 wrong administration route (vincristine)

 Demand  database searches for medication errors with similar 
products/similar dispensing situation

 Ionsys- patient administered pain relief drugs known to be high risk
 Concentrated iv fluids and medicines – need to highlight dilution
 Name mix up lists (ISMP)

 Demand change of package if ADEs occur (page 4 in notes)
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Use of risk minimization plan
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Agenda

 Want to know more?
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NHS in UK

Medication Zone

Heparin solutions, oral anticancer medicines, paraffin based skin products 

Design For Patient Safety Booklets 
Dispensed medicines and the dispensing environment

Medication Publications
Several reports. The last on safety in doses
Solutions on metothrexate
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ISMP
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WHO

 Curriculum for students
 Warnings
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 Fatal errors in Hong Kong, Spain, USA, Australia and Denmark

Example vincristine 
(warning from WHO)
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International Medication Safety Network

 Medication-error- freaks
 Meeting once a year
 2011 in the middel east or Hong Kong

 WHO collaborators- hearings
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Agenda

 Summary
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Development and 
regulation

distribution 

Use
”medication process”

Feed back

Medication cycle - now

ADE including errors errors errors
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Analysis of medication errors
- be broad minded

Work flow
 Order and 

information
 Documentation
 Dispensing
 Administration
 Monitoring

Drug
 Name
 Strength
 Pharmacology
 Effect
 Side effect
 Kinetics
 Narrow therapeutic 

interval
 Variable dependent 

dose adjustment
 Inner package
 Outer package
 Device 
 Information
 Price

Facilities vary 
• Storage areas
• System for documentation 
• Systems for control
• Distribution and supply
• Guidelines

Patients
• Seek information in many 

places
• Have poor sight
• Do not understand generic 

substition

Healtcare professionals 
make heuristics
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Get to know the problems 
- 360 degrees

reporting

External staff

coronorStaff

Statistics

adverse event rate

serious event rate

routine data

GTT

Manchester group on patient safety in primary care
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Get to know the problems 
- 360 degrees

reporting

walk arounds
briefings
observation

External staff

coronor
community
students

Patients
Staff

Statistics

survey

adverse event rate

complaints
comments

reporting

serious event rate

routine data

GTT

Manchester group on patient safety in primary care
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Remember

 Typical errors for specific medicines exist
 Medication errors and ADE due to medication 

errors can be prevented
 Prevention starts in the medicinal company
 Systematic analysis of different data can help 

change
 Systematic analysis of safety reports and risk 

minimization plans can help change
 In brief: think of yourselves as slices of swiss 

cheese – and stop the holes!

Lack of human factor thinking
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