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What are we talking about? 

• Intern in a very busy haem/onc/immunology service 
asked to ‘write up’ chemotherapy for 58y male with 
acute myeloblastic anaemia 

• Intern hangs up and connects blood transfusion to 
wrong patient 

• Registrar has a 43y male in-patient with RA 
commenced on methotrexate 10mg/week. Patient has 
unexplained anorexia, diarrhoea and nausea 



More……. 

• 100mg morphine by injection! 
•  Paracetamol ‘caps’ intravenously! 
• 12,000U heparin iv over 2 ½ h (35 mLs/h cf 9 mLs/h).  
• Methotrexate 10mg nocte. Previous discharge summary 

stated “10mg oral nightly (20:00) on Mon” 
• Patient takes Noten (atenolol) 50mg BD: charted atenolol 

AND Noten each BD 
• Patient admitted with delirium & 4 x fentanyl patches on her 

back 
 
  



Medicines management pathway 
- many steps with a potential for error … 
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Stead L and Judson K. N Engl J Med 2006;355:e7 

An 83-year-old woman 
with a history of 

hypertension, glaucoma, 
and atrial fibrillation, who 

had a pacemaker, woke 
up with a sensation of 

pain in the right eye and 
noticed what she thought 

was a big bruise 



When did we start to worry? 

• To Err is Human: Building a Safer Health System 
– Institute of Medicine 1999 
– Medical Errors 8th leading cause of death in USA 

(>traffic accidents) 
• Adverse Events in 2.9 to 3.7% of hospital admissions 
• 30-58% potentially preventable 
• Adverse Drug Events (ADE) largest single category @ 

19% 
• Computerised surveillance and trigger tools indicate 

much higher rate of ADE 

Leape et al. The nature of adverse events in hospitalized patients.  
New Eng J Med 1991; 324:377 



Adverse Drug Events (ADE): Australia 

• 140,000 medication-related hospital admissions 
annually1 
• Comparable to most National Health Priorities  

• 100,000 ADE cause disability annually  
• 40-50% preventable2  

• ELDERLY at higher risk - rate of ADEs associated 
with hospitalisation in people aged 60 years and 
over more than doubled between 1991 and 20023. 

1. Safety and Quality Council. Second national report on patient safety, improving medication safety. 
Canberra: Australian Council for Safety and Quality in Health Care, 2002 

2. Runciman et al, Int J Quality 2003, 15, Suppl: i49  
3. Wilson et al, MJA 1995; 163:458 
4. Burgess et al. M J A 2005; 182: 267 

 Acknowledgement: E. Roughead 
 



Frequency  
(600 bed hospital) 

Drug related admissions 4–5 patients /day 

Prescribing errors 40–160 orders/day 

Dispensing errors 1–5 leave pharmacy/week 

Administration errors 40–100 doses /day 

Discharge prescribing 20–70 items in error/day 

Types of medication errors?   

2nd National Report on Patient Safety – Improving Medication Safety 
Acknowledgement: I.Coombes 



Excessive dosing in elderly man 

• Condition 
– Toxic Epidermal Necrolysis 

• Prognosis 
– Mortality  ~ 10-30% 

• Drugs? 
– Allopurinol 
– Antibiotics especially 

sulfonamides 
– Anti-epileptics 
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Fein, J. D. et al. N Engl J Med 2005;352:1696 

A 22-year-old woman with a history of a seizure disorder presented to the 
emergency department after having a rash for three days and a fever for one day 



• Prescribing, Transcription 
& Administration errors 

Systems Analysis of Adverse Drug Events. Leape et al JAMA 1995:274;35-43 

What causes medication errors? 

Acknowledgement I.Coombes 



Richard O Day, David J Roffe, Katrina L Richardson, Melissa T Baysari, Nicholas J Brennan, 
Sandy Beveridge, Teresa Melocco, John Ainge, Johanna Westbrook 

Medical J Australia 2011, 195(9):498-502  

Success factors 
• A positive workplace culture (leadership, teamwork 

and clinician ownership) 
• Acceptance of the major impact on work practices of 

all staff 
• Timely system response to user feedback 
• Training and support for clinicians 
• A usable system 



Do e-prescribing systems reduce 
prescribing errors in hospital inpatients? 

13 papers (US 6, UK 4, Europe 2, Israel 1) 
9 showed significant decrease 
2 decrease in some categories 
2 an increase in errors 
 

Limitations in study designs, eg only specific drugs 

Only 5 studies examined severity of errors 

Very limited evidence of effectiveness to reduce serious 
errors  
 

 
Reckmann, Westbrook et al (2009) Does computerized order entry reduce prescribing errors for hospital 
inpatients? A systematic review. Journal of American Medical Informatics Association. 16 (5) 613-623.  



Strengthening medication safety 
(prescribing – decision support) 



Controlled before & after study: do 
commercial e-MMS reduce prescribing errors?  

2 Hospitals     2 Systems       6 wards 

http://campaigns.businessobjects.com/partners/images/728_cerner_logo.jpg
http://www.csc.com/


Procedural 
prescribing 

errors 
Clinical 

prescribing errors System-
related errors 

• Unclear order 
• Incomplete order 
• Illegal order 

• Wrong drug 
• Wrong dose/volume 
• Wrong rate/frequency 
• Wrong route 
• Wrong formulation 
• Wrong timing 
• Wrong strength 
• Wrong patient 
• Drug not prescribed 
• Drug not indicated 
• Drug-drug interaction 
• Duplicate therapy 
• Allergy 
• Inadequate monitoring 

• Errors related to the 
design or 
functionality of the 
system. 
 

• Errors which would 
not occur in a 
paper-based system 



Severity Scale: SAC 

• Incident is likely to have little or no effect on the patient 

• Incident likely to lead to an increase in level of care eg, 
investigations, review or referral 

• Incident likely to lead to permanent reduction in 
bodily functioning, increased length of stay, surgical 
intervention 

•Incident is likely to lead to a major permanent loss of 
function 
 

2. Major 
1. Serious •Incident is likely to lead to death 

 

Two pharmacists independently rated the severity of all errors 
All errors rates ≤ 2 were reviewed by a clinical pharmacologist 



Intervention 
wards Pre Post  P-value 

1 6.3  2.1 <0.0001 

2 4.4  1.9 <0.0001 
 

3 3.5  1.4 <0.0001 
 

Prescribing errors per hospital admission 
intervention wards 

Error rates on the intervention wards significantly declined 



Intervention 
wards Pre Post  P-value 

1 7.3  6.3 NS 

2 7.3  6.4 NS 
 

3 8.6  6.9 NS 
 

Prescribing errors per hospital admission 
control wards 

Error rates on the control wards did not change 



Did the average severity of clinical errors 
change? 

                                      

Total serious prescribing errors per admission 
Pre Post P-value 

Intervention 
wards 

0.25 
(95%CI 

0.21-0.29) 
N=262 

 

0.14 
(95%CI 

0.10-0.18) 
N=87 

0.0002 

44% 
reduction 

Control 
wards 

0.30 
(95%CI 

0.22-0.37) 
N=259 

 
 

0.25 
(95%CI 

0.18-0.32) 
N=187 

0.4 

17% 
reduction 



Strengthening medication safety? 

• Use of an eMMS associated with:  
– 60 percent reduction in prescribing errors  
– significant reduction in serious prescribing error 

rates (by 44 percent) 
– Big drop in procedural errors (by > 90 percent) 

 



Interruptions and medication errors 

• Westbrook J, Woods A, Rob M, Dunsmuir & Day R 
• Association of interruptions with an increased risk and severity of medication 

administration errors.  
• Arch Intern Med. 2010;170(8):683-690 



Background 

1/3 ADE arise during medication administration  
 

“rate of medication administration errors is truly staggering” 
(US Agency for Healthcare Research and Quality (2008)) 

 
Interruptions lead to task inefficiency and errors 

 

Although implicated as a cause of clinical errors, no 
empirical studies of this relationship existed.  

 
 



Observational medication administration 
error study  

Observe nurses as they 
prepare & administer  
medications 

 
Record interruptions & 
multi-tasking 
 

Compare observed data 
with patients’ charts to 
identify errors  

 





Sample 
 Six wards across two teaching 

hospitals in Sydney. 
 

 98 nurses (82% participation) 
observed preparing and 
administering 4,271 
medications to 720 patients 
over 505 hours.  
 

 Inter-rater reliability tests for 
observers 
Kappa 0.94-0.96 

 

Results 
 74.4% administrations had 1 

procedural failure 
 
 25.0% had ≥ 1 clinical error 
 
 53% of all administrations 

interrupted 
 

 Dose-response relationship 
between interruptions & 
procedural failures and clinical 
errors at both hospitals 
 

What happened? 



Interruptions by procedural failures & 
clinical errors (n=4,271) 
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 Each interruption led to: 
 12.1% increase in mean procedural failures 
 12.7% increase in mean clinical errors per administration 



How doctors use and feel 
about MedChart at SVH 

Melissa Baysari:  
m.baysari@unsw.edu.au 



Method 

• 14 teams shadowed on ward rounds 
– Cardiology, clinical pharmacology, lung transplant, colorectal 

surgery, gastroenterology (x2), gerontology (x2), haematology, 
infectious diseases, nephrology, neurology, palliative care (x2) 

– 58.5 hours 
– 182 interactions with MedChart 

o26% occurred at the bedside 
• 16 prescribers interviewed 

– 3 residents, 10 registrars, 3 consultants 



Are the alerts useful? 

• Registrar: It’s certainly helpful in, like I say, avoiding 
errors and mistakes but I don’t think it really helps in 
deciding say what antibiotic or what anti- 
hypertensive or whatever because that’s a clinical 
decision 
 

• Registrar: I find them to be irritating because often I 
don’t feel they inform me of something which I’m 
interested in…I haven’t yet had a warning where I 
thought oh good, thank you for that 
 



Do you get too many? 

• Registrar: It pops up so often which can be a very 
bad thing because you’re dismissing it so often that 
you develop this sort of mechanism so it can be bad 
in a sense that sometimes you might miss some 
important things. 
 



• ½ medication orders triggered an 
alert 

• 15/69 alerts included >1 warning 
• Only 17% (n=12) alerts were read 
• No prescriptions were changed 
• No junior doctor mentioned an 

alert to his/her team 
• No junior doctor questioned a 

senior doctor’s decision to 
prescribe a medication following 
an alert 
 

What Mel saw on ward rounds: Too many 
alerts and not many read! 

Alert type Total 

Allergy 0 

Duplication 42 

Pregnancy 8 

Dose range 4 

Local rule 30 

 



What have we learnt about decision 
support? 

• The fewer the alerts the better! 
• Context of use is critical!  
• User feedback is invaluable! 
• Getting alerts right is a research focus 

Baysari, Westbrook, Richardson & Day Optimising computerised alerts within electronic medication 
Management systems: A synthesis of 4 years of research. Studies in Health Technology & 

Informatics 2014  In Press 



SVH medication safety improvements 
with eMM 

• Annual NSW TAG error prone abbreviation audits have shown a 
96% reduction with electronic charts  
– compared to a 51% increase on paper charts 

 
• NIMC audits demonstrate 42-71% compliance for patient ID 

and clear legible prescriber names on paper charts vs 100% 
compliance on eMMS.  
 

• Completed allergy status is 95-98% on eMMS. 
 

• “the overall prescribing error rate per patient was more 
than halved following the introduction of  the electronic 
medication management system.”  
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Adverse drug events 

Costly 
– Hospital costs ~ $billions 

pa 
Medicines most implicated 

– Antineoplastics 
– Anticoagulants  
– Analgesics & NSAIDs 
– Cardiovascular 
– Corticosteroids  
– CNS drugs 
– Antibiotics 

Adverse drug related admissions 

Acknowledgement: E.Roughead & R.Wilson 
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