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Current times are unique...

• US$100Billion/yr in health research
• Better applied-research methods
• Information technology
• World-wide demand for “more for 
less” from health services



Knowledge is the enemy of 
disease

The application of what we know will 
have a bigger impact on health and 
disease than any single drug or 
technology likely to be introduced in 
the next decade. 

Sir Muir Gray, Director, 
NHS National Knowledge Service



Generalizable knowledge for better 
clinical practice and healthcare

• knowledge from research 
(sometimes called ‘research evidence’)

• knowledge from the analysis of routinely 
collected and audit data 
(sometimes called ‘statistics’)

• knowledge from the experience of 
providers and patients 
(sometimes called ‘know how’)



Evidence-based medicine is...

…an attempt to build bridges from 
research to health care practice
…research-enhanced health care



The Slippery Slope
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100%

0%

50%Choudhry, Fletcher and Soumerai, 
Ann Intern Med 2005;142:260-73

94% of 62 studies found decreasing competence 
for at least some tasks, with increasing physician 
age. 

A particular problem for generalists…

…but we all need to be generalists when 
our patients have more than one 
important problem. (sliding scales…)



The History of Thrombolysis*

*Antman, Lau, Kupelnick, Mosteller, and 
T Chalmers, JAMA 1992

1975 Trials show life-saving benefits

1985 Most textbooks state benefits – few 
patients are offered thrombolysis

1990 Textbooks uniformly state benefits –
40% of patients are offered 
thrombolytics

Grines et al, NEJM 1993

Immediate Percutaneous Coronary 
Intervention (PCI) is more effective than 
thrombolysis for acute MI 



Cost-effectiveness of warfarin*

• Warfarin for atrial fibrillation
– $25CDN saved per stroke averted

• Aspirin for atrial fibrillation
– $65CDN saved per stroke

*Gustafsson C, et al. Cost effectiveness of primary 
stroke prevention in atrial fibrillation: Swedish national 
perspective. BMJ. 1992;305:1457-60.



What proportion of patients with 
atrial fibrillation do not receive 

anticoagulants?

50%

Bradley BC, et al. Frequency of anticoagulation for 
atrial fibrillation and reasons for its non-use at a 
Veterans Affairs medical center. Am J Cardiol. 
2000 Mar 1;85(5):568-72. 



In Hamilton, Ontario 
“The Clot Capital of the Universe”

the proportion of medical inpatients receiving 
clot prevention according to guidelines is…

…33%

Pulmonary embolism is the commonest 
preventable cause of death in hospitalized 
medical patients. 





researchers

decision makers



Knowledge Translation…

…the organization, retrieval, appraisal, 
refinement, dissemination, and 
uptake of knowledge (eg, important 
new knowledge from health 
research) 



Knowledge Translation
1

2 3
4

5generation synthesis policy application

decisions

Steps from evidence generation to clinical applica
1. generation of evidence from research; 2. evidence summary and
synthesis; 3. forming clinical policy; 4. application of policy; 5. individual 
clinical decisions, including a) patient’s circumstances, b) patient’s 
wishes and c) evidence

CIHR
MRC



Barrier Solutions

• too little research 
addressing “real 
world” problems

• large, simple 
randomized trials
• “head to head”
comparisons

Step 1. Generating Research Evidence



“Can this 
work?” trials

“Does this 
work?” trials



Steps from evidence generation to clinical applicati
Steps: 1. generation of evidence from research; 2. evidence 
summary and synthesis; 3. forming clinical policy;  4. application 
of policy; 5. individual clinical decisions, including a) patient’s 
circumstances, b) patient’s wishes, and  c) evidence from research 

a

bc

Knowledge Translation 
drugs



Steps from evidence generation to clinical applicati
Steps: 1. generation of evidence from research; 2. evidence 
summary and synthesis; 3. forming clinical policy;  4. application 
of policy; 5. individual clinical decisions, including a) patient’s 
circumstances, b) patient’s wishes, and  c) evidence from research 

a

bc

Knowledge Translation 

devices &
services



Possible comparators

placebo usual carecurrent 
best care



Possible comparators

placebo usual carecurrent 
best care

Most use for clinical decisionsregulatory 
requirement for
drugs (not devices or services)



Possible comparators

placebo usual carecurrent 
best care

cost to study



Barrier Solutions

• size and noise of 
the research 
enterprise

• research into 
rating, abstracting, 
and synthesizing 
research

Step 2. Synthesizing Research Evidence
2



Growth of Cochrane Reviews and 
Protocols

1995 2003

2000 completed mid-2004

reviews

protocols
2500 completed mid-2005

Non-Cochrane reviews:  >50% of all reviews

Excellent example of the 
benefits of collaboration!



Barrier Solutions
• problems in 
developing 
evidence-based 
clinical and 
health policy 

• national drug and 
technology assessment 
agencies (eg, CADTH)
• local leadership

Step 3. Developing Policy

3
Policy

Excellent example of the 
benefits of collaboration!

?



Step 4. Applying evidence in practice 

Barrier Solutions

• poor access to 
current best 
evidence and 
guidelines

• development and testing 
of information systems 
that integrate evidence 
and guidelines with 
patient care
(eg Diabetes In-CHARGE)

4

application



The McMaster PLUS project

• only a tiny proportion of all research is 
“ready for application”

• only a tiny fraction of the “ready” research 
is “relevant” to the practice of a given 
clinician

• only a tiny proportion of the “relevant”
research for a given practitioner is 
“interesting” in the sense of being 
something new, important, and actionable.



50,000 articles/y
from 120 journals 

~2,500 articles/y
meet appraisal
and content criteria
(95% noise reduction)

Evidence-Based Journals

Critical Appraisal Filters



~2,500 articles/y meet 
critical appraisal
and content criteria
(95% noise reduction)

McMaster PLUS Project

Clinical Relevancy Filter (MORE)

~20 articles/yr for 
clinicians  (99.96%
noise reduction)

~5-50 articles/y for 
authors of 
evidence-based 
clinical topic 
reviews

Collaboration!



Article Title Discipline Rele-
vance

News-
worthiness

Outcome of occupational 
asthma after cessation of 
exposure: a systematic review. 
Thorax

Internal 
Medicine 6 6

New article: colleagues in your discipline have identified 
the following article as being of interest:

From: bmjplus@mcmaster.ca 
Sent: September 22, 2006 11:00 PM
To: Haynes, Brian
Subject: bmjupdates+ for: 27/03/2007



PLUS findings (JAMIA 2006): 
% of Participants Using PLUS by Month
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Free EBM literature updating 
service

http://www.bmjupdates.com

Free at www.bmjupdates.com! 
(sponsored by BMJ Publishing Group)



McMaster PLUS “Refinery”
and Products

120+ journals

MORE
System

Clinical 
Disciplines

Critical 
appraisal

3+ Valid 
Ratings/

Discipline

PLUS 
Database

PIER

MORE
Raters

BMJ Clinical Evidence



Systems

Summaries

Synopses

Syntheses

Studies

Examples

Computerized 
decision support

Evidence-based 
textbooks

Evidence-based 
journal abstracts

Systematic reviews 

Original journal 
articles



Ways to Improve Performance 
Preferred by docs   vs   Tested & work

journal reading audit & feedback
scientific sessions patient-mediated

interventions

informal consults preceptorships

rounds educational influentials

med school events academic detailers
libraries computerized  decision

support systems



Continuing education
• Change toothless CE credits to mandatory 

recertification
• Evidence-based standards for medical 

information 
• Shift CE funds from didactic sessions to 

formats that have shown some benefits 
(small groups learning, preceptorships, etc)

• Audit performance and provide feedback
• Electronic medical records with embedded 

CDSS 



Barrier Solutions
• information 
overload

• computerized decision 
support

4

application

Step 4. Applying evidence in 
practice 



Are Computerized Decision 
Support Systems (CDSS)

clinically effective?

Garg et al. JAMA 2005;293:1323-38



Did CDSS improve practitioner performance?
100 studies 
“counting positive results on ≥ 50% outcomes measured”

In 16 of 21 (76%) reminder systems

In 24 of 37 (65%) disease management systems

In 19 of 29 (66%) drug dosing or prescribing systems

In 4 of 10 (38%) diagnostic systems

Examined in 97 studies, 
63 cited improvement (65%)



Did CDSS improve patient outcome?
Update 100 studies

most had inadequate power to detect important difference

none proven to improve definitive outcome such as mortality

surrogate outcomes such as BP and HbA1C not meaningfully
improved in most studies

Examined in 52 studies, 
7 cited improvement (13%)



Screening, counseling, vaccination, testing, medication use, or
the identification of at-risk behaviors

CDSS successes were typically demonstrated in ambulatory care, 
although one successful system was used in hospitalized patients

Improved 
Practitioner

Performance
- 76% -

Improved
Patient 

Outcome
- 0% -

Reminder Systems
40 studies



Most are RECOMMENDATIONS.

Range of problems, for example:
- diabetes care
- cardiovascular prevention

- incontinence in the elderly
- advanced directives
- ventilator support
- infertility
- corollary orders
- reduce unneeded health care utilization

Improved 
Practitioner

Performance
- 62% -

Improved
Patient 

Outcome
- 19% -

Disease Management Systems
37 studies



Knowledge Translation
1

2 3
4

5generation synthesis policy application

decisions

Steps from evidence generation to clinical applica
1. generation of evidence from research; 2. evidence summary and
synthesis;  3. forming clinical policy; 4. application of policy; 5. individual 
clinical decisions, including a) patient’s circumstances, b) patient’s 
wishes and c) evidence

CIHR science is science



Step 4. Applying evidence in 
practice 

Barrier Solutions
• organizational 
barriers 

• weak local leadership 
infrastructure

Collaboration needed!



Why not improve health care 
through effective KT?

Here’s what could make a difference:
1) Continued evolution of evidence-based 

information systems (one stop shopping for 
current best evidence and CDSSs reliably fed with 
current best evidence)

2) Continuing education with teeth
3) Strengthening local professional leadership roles 

through collaboration and networking
4) Partnering “best practices research” with hospital 

and health system quality improvement efforts
5) Shifting 10% of health research funding into KT 

research



A nurse-led clinical pathway reduced 
hospitalizations in nursing home residents 
with pneumonia. JAMA. 2006;295:2503-10.

Fixed-dose regular heparin is as effective 
and safe as low-molecular-weight heparin in 
patients with acute venous 
thromboembolism and is suitable for 
outpatient treatment. JAMA. 2006;296:935-
942.

Strategy: Apply Win-Win Evidence




