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Probabilistic Decision Support 

• 50 to 90% of traditional 
drug alerts are ignored 
– Generic 
– Clinical implications unclear 

• Probabilistic alerts can give 
clear, target message 
– Personalized alert 
– Tied to important outcome 

Taylor & Tamblyn, 2005; Shah, et.al, 2006; Van der Sijs, et.al, 2006; Eslami,et.al, 2007 

“Level 2 Alert: 
Age-Drug 
Interaction 
with Opiates” 

“15% chance 
this patient 
will fall on 
current dose 
of codeine” 

Traditional 

Probabilistic 



Psychotropic Medications 
Cause Fall-Related Injuries 
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Medication as a Risk Factor for Falls: Critical Systematic Review Sirpa Hartikainen, Eija Lönnroos, Kirsti Louhivuori. The Journals of Gerontology. Oct 2007. Vol. 62A, Iss. 10; p. 1172 
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Adverse Drug Events in Community are 
Preventable at Time of Prescribing 

Psychotropic 
Medications 

All Other 
Classes 

41% 

26% 

Proportion of Adverse Drug Events 
that are Preventable 

N=181 N=1342 

Timing of Error Leading to a 
Preventable Adverse Drug Event 

Time of 
Prescribing 
58% 

N=421 

Gurwitz JH, Field TS, Harrold LR, Rothschild J, Debellis K, Seger AC, Cadoret C, Fish LS, 
Garber L, Kelleher M, Bates DW. Incidence and preventability of adverse drug events 
among older persons in the ambulatory setting. JAMA. 2003 Mar 5;289(9):1107-16. 



Fall-Related Injuries in Older Adults are 
Common and Costly 

34% fall 
each year 

(336,089) 

Quebec residents >64 years old 
with RAMQ drug insurance 

 (988,497 in 2007) 

$653 million in 
health care costs 

10% result in 
serious injuries 

(36,000) 

RAMQ insurance; Rubenstein & Josephson, 2002, Clinics in Geriatric Medicine;  
www.cdc.gov/npic/factsheets/fallcost.htm 



Model 
Building 

Day 1            Day 365 

65 years old 

on october 

1st Year 2 

Alive on 

jan. 1st 

Year 3 

Year 1 Year 2 Year 3 

Baseline Follow-up 

Drug use 
N=576,199 

Training set:   

Model development 

N=403,339 (70%) 

Test set:   

Assess predictive validity 

N=172,860 (30%) 

Gait & balance 

Lower extremity weakness 

Cognitive impairment 

Number of falls related injuries 

Age, gender 

Buckeridge D, Huang A, Hanley J, Kelome A, Reidel K, Verma A, 
Winslade N, Tamblyn R. Risk of injury associated with opioid use in 

older adults. J Am Geriatr Soc. 2010 Sep;58(9):1664-70.  
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Randomized Controlled Trial Quantifies 
Risk Reduction 
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Control TRIPP

Change of -
0.17 (-0.32 
to -0.02) in 

risk of injury 
per 1000 

Risk of 
injury 
per 1000 

N=2,741 N=2,887 

Tamblyn R, Eguale T, Buckeridge DL, Huang A, Hanley J, Reidel K, Shi S, Winslade N. The 
effectiveness of a new generation of computerized drug alerts in reducing the risk of injury from 
drug side effects: a cluster randomized trial. J Am Med Inform Assoc. 2012 Jul-Aug;19(4):635-43.  

Greatest 
change for 
patients at 
highest risk 



Ongoing Implementation 

• Implementation as SaaS with EMR vendor in Quebec and Multi-
centered NIH-funded trial in the US 

• Validating algorithm in Ontario and US 
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