
The Use of Health 
Information Technologies: 

New Opportunities for Research and 
Improvement in the Safety and 

Effectiveness of Prescription Drugs



Mme Blanc: 
77 years old

Diabetes, 
heart 

problems 
and arthritis 

Visits Dr. 
White at the 
drop-in clinic 
for urinary 

tract infection

Dr. Black – the 
rheumatologist

Rx
Vioxx

Rx
Digoxin
Lasix

Slow K
Warfarin
Glyburide

Dr. Verte –
the 
cardiologist

Rx
Cipro

Approved: 
1999

Withdrawn: 
2004 

(increases 
strokes, MI)

The Rx Road



Unrecognized drug 
interaction that increases 
the risk of bleeding [Cipro

+ Warfarin, Glyburide]

Mme Blanc 
diagnosed with 

hemorrhagic stroke 
with seizures.

Mme Blanc puts all her meds in 
her new bottle (Vioxx) for 

convenience

Call pharmacist for 
medication list.
Get a neurology 

consult

Sorry, we only 
have a record of 

Vioxx.

Mme Blanc develops a 
headache and sudden 
weakness on her left 

side

The Rx Road



Dr Grad, the neurologist starts  
Mme Blanc on Dilantin for 

seizures.

The pharmacist has trouble 
reading the rx and dispenses 400 
mg of Dilantin—200 mg per day 

was prescribed

Mme Blanc is 
dizzy from too 
high a dose of 
Dilantin, falls 

down her steps, 
and fractures her 

hip

Mme Blanc is 
hospitalized for her hip 
fracture for surgery and 

rehab

The Rx Road



Safety
Reduce Prescribing + Transcription Errors

Improve Follow-up Monitoring 

Quality
Improve Appropriateness 

Improve Adherence

Drug Costs
Improve Cost-Effective Prescribing

Post-Market Surveillance
Provide New Tools for Pharmacosurveillance

The Expected Benefits of Health Information
Technologies



Safety



Computerizing Prescribing
Reduce Potential Errors By Providing Menus for Dose Selection



Computerizing Prescribing
Handwritten Vs. Computer-Generated Prescriptions
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Computerizing Prescribing
Typed Prescriptions Reduce Prescribing & Transcription Errors

Ammenworth et.al. Vol 15, No 5, JAMIA, 2008 (figure 6)



Computerized Decision Support
Providing Automated Alerts for Prescribing Problems



Tamblyn et al, JAMIA, July/August, 2008

Characteristic On Demand 
Alerts

Automated 
Alerts

Number of Patients 1,550 1,899

Number of Alerts 4,445 6,506

% Seen 0.9% 10.3%

% Revised that were 
Seen

75.6% 12.1%

Computerized Decision Support
On-Demand vs. Automated Drug Alerts

% Seen and Revised in 3,449 Patients



 Physicians over-ride 49% to 96% of alerts for drug-allergy, 
drug-drug and drug-disease contraindications

 Experienced physicians more likely to over-ride alerts than 
trainees

 Incorrect data explains most allergy and pregnancy alerts

“Benefit greater than risk” reason for most over-rides

Weingart et.al. Archives Int Med, 2003

However Most Drug Alerts from Commercial 
Systems are Ignored!



Incorporating Epidemiological Science into 
Risk-Benefit Assessment



Designing New Smart Alerts that Provide 
Person-Specific Risk Assessment

  nmhazardnmrisk baseline _^11*100_ 100








 


 lw*0.0023- ci*0.287
  gb*0.123  female *0.047  age_65*0.038

_ EXPnmhazard



Rx
Rx

Rx

Rx
Rx Rx

Integrating Computerized Prescribing with 
Drug Dispensing Information

Coming Soon to Canada!



Tamblyn et. al., CMAJ, 1993
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MOXXI: 198,051 eligible 
patients 

insured by the RAMQ 
drug insurance from 

Jan. 2006 to Jan. 2007

5-8 md:
21.2%

>9 md:
6%

1 md: 
22%

2 md: 
21%

3-4 md: 
29%

Multiple Prescribing Physicians Increase 
the Risk of Inappropriate Prescriptions



Improving Safety
Retrieving a Complete Drug Profile from an Integrated Drug Management System



Yuko Kawasami et.al. International Journal of Medical Informatics, 2007 

Total Number of Prescriptions (Jan- Nov 2003)
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Physicians Using the Integrated Drug Profiler
For Patients with Multiple Drugs and Low Income



Evidence-Based Treatment



Systematic Review; Garg et.al. JAMA, March 9, 2005

Improvement in Quality of Care Number of 
Trials

Success Rate

Diagnostic Decision-Making 10 40%

Patient Care Reminder Systems 21 76%

Disease Management Decision-Support 37 62%

Drug Dosing 29 66%

Improvement in Patient Outcomes Number of 
Trials

Success Rate

All systems 52 13%

Computerized Decision Support
To Improve Quality of Care and Patient Outcomes



AHRQ, McGibbon, Tamblyn et.al, 2010
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Hi Risk Groups + 
Targeted Interventions

-anticoagulants
-ICU infections

-DVT
-Adverse drug events

High Risk 
Group

-disruptive 
intervention

-delayed 
treatment

Diffuse 
untargeted 

interventions 
and generic 
outcomes  

Health Information Technologies that Improve 
Outcomes Target High-Risk Populations

Systematic Review of 54 Studies of the Impact of Health 
Information Technologies on Patient Outcome



Alert!
Analysis of Daily Downloads of 
Information from the Provincial 

Insurance Billing Data

Daily Surveillance of ER Visits and Rescue 
Medication to Assess Asthma Control



Computerized Decision Support for Evidence-
Based Asthma Management



Tamblyn, Ernst, Winslade: CIHR RCT## NCT00170248

RR: 0.87
95% CI: 0.77, 0.99 RR: 1.00

95% CI: 0.74, 1.36

Out-of-Control at First Visit: 704 
(15.8%)

In-control at First Visit: 3,743 
(84.2%)

Computerized Decision Support for Evidence-
Based Asthma Management



Providing Patients with Self-Management 
Tools within a Personal Health Record

Dr. Sara Ahmed, McGill University: CIHR Research in Progress



* The E-Visit: Monitoring and Providing 
Timely Advice to Patients Between 

Visits

Providing Patients with Self-Management 
Tools within a Personal Health Record

Dr. Sara Ahmed, McGill University: CIHR Research in Progress



Treatment Adherence
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Medication Non-adherence Reduces the Benefits of 
Treatment for Stroke and Myocardial Infarction Prevention

Tamblyn et. al. Archives of Internal Medicine, 2010



* Improve Follow-Up and 
Medication Adherence

Treatment Adherence



30 primary care physicians

2329 patients 
rx cardiovascular drugs

& follow-up visit
Stratified  and randomized 
within MD

Control Group Intervention Group

Increasing the Detection and Response to Adherence Problems with 
Cardiovascular Medication in Primary Care through Computerized Drug 

Management Systems: A Randomized Controlled Trial
Tamblyn et. al., Med Decis Making 2010;30:176–188



Reasons for stopping/changing cardiovascular 
medications

Tamblyn et.al. Medical Decision-Making, 2009



Ameliorable ADE’s (51)
•Failure of physician to respond to 
medication-related symptoms - 32 
(63%)
•Failure of patient to inform 
physician of symptoms – 19 (37%)

Preventable ADE’s (20)
•Selection of wrong drug – 9 (45%)
•Wrong dosage – 2 (10%)
•Wrong frequency of use – 2 (10%)

•Preventable by advanced systems of 
medication ordering – 7 (35%)

N = 661

Ghandi et al. NEJM, April 2003 

Opportunities to Prevent or Ameliorate 
Adverse Drug Events



IVRS
Monitoring

MOXXI
Systems

IVRS: Monitoring the Early Effects of 
Medication



If this type of calling system 
were provided by your doctor, 
would you continue to use it?

Was the calling system easy 
to use?

n=496

Feasibility and Acceptability of IVRS



ENROLLED (N = 496)

No problems with 
medication
263 (53.0%)

Problem with 
medication
233 (47.0%)

Adverse 
Drug Event
127 (25.6%)

Primary 
Non-

Compliance
91 (18.3%)

Advice 
Requested
45 (9.1%)

Forster et. al CIHR grant #2456  2010

Detection of Adverse Drug Events and 
Prescription  Issues Using IVRS



Practice Monitoring Tools: Alerting Physicians 
about New Problems with Medications



* Automating the Completion of Adverse 
Event Reports and Incorporating them 

into the Patient’s Chart

Practice Monitoring Tools: Alerting Physicians 
about New Problems with Medications

First Name Last Name



New Opportunities to Enhance Cost-Effectiveness

16.7%

Drug Costs in Canada, 2004: $130 Billion



Drug Costs and Adverse Effects are the Most 
Common Causes of Non-Adherence



Drug Costs and Adverse Effects are the Most 
Common Causes of Non-Adherence



Surveillance



Using electronic prescribing to collect drug 
indication and treatment outcome (MOXXI) 



0
10
20
30
40
50
60
70
80
90

TRAZODONE VENLAFAXINE CITALOPRAM

Treatment indications

Pr
es

cr
ip

ti
on

s 
pe

r 
10

0

Can you guess the treatment indication 
for these antidepressants from the drug? 



0

10

20

30

40

50

60

70

80

90

Citalopram
Venlafaxine

Trazodone

On-label Off-label

Treatment indications

Pr
es

cr
ip

ti
on

s 
pe

r 
10

0
Monitoring Off-Label Use 



New Methods of

Pharmaco-
Surveillance

Ineffective 
treatment

Adverse 
drug effects

Why are Drugs Discontinued?
Reasons for Drug Discontinuation Orders written for 857 of 3889 MOXXI 

Patients Seen Between Nov, 2005- Jan, 2006

Reasons for Drug Discontinuation Orders 
written for 857 of 3889 MOXXI Patients 

Seen Between Nov, 2005- Jan, 2006
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Comparative effectiveness of anti-depressants
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Hyperlipidemia

Which statin do you avoid (or prescribe)? 



The Future?? Real-Time Monitoring and Feedback from 
Analysis of International Computerized Prescribing Systems

Tamblyn, Abrahamowicz, Wolfson, Bates, Dixon: CIHR International Pharmacosurveillance



Thank you!

robyn.tamblyn@mcgill.ca



Discrepancies before Automated 
MedRec (n=120 admissions)

Discrepancies after Automated 
MedRec (n=19,356 admissions)

Medication Reconciliation Made Easy
Agrawal et.al. Joint Commission Journal on Quality and Patient Safety, Vol 35, No 2, 2009

Unintended 
Discrepancy

Community vs
Hospital



Unintended Discrepancies in Community Medications 
Charted for 838 Patients seen in the MUHC 

Emergency Department



Legibility of Drugs in Emergency Department 
Charts for 838 Patients Seen in the MUHC


