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Overview

•Historical context

From fundamental research to use-inspired research 

From eminence based to evidence based practice (EBP)

Interdisciplinary application and implementation

•Core EBP concepts and methods

3 circles

5 steps

Systematic reviews and guidelines



From Fundamental Research to Use Inspired Research
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Basic Applied Development Production 

Research Research & Operations

Vannevar Bush, Electrical Engineer, Chief Science Officer 

WWII & FDR (1933-45), founds NSF:

“Applied research invariably drives out pure”

Linear Model of Research Progression

Premature consideration of use curtails scientific creativity



“We prided ourselves that the 
science that we were doing 
could not in any conceivable 
circumstances have any 
practical use. The more 
firmly one could make that 
claim, the more superior one 
felt.”

C.P. Snow, 
1964
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Donald Stokes (1997) Pasteur’s Quadrant



“Our health care is too costly…. We will 
restore science to its rightful place and 
wield technology’s wonders to raise 
health care’s quality and lower its 
costs….”

U.S. President Obama 
January 2009 

Inaugural Address

U.S. Use Problem

Let’s learn fundamental truths from 

solving this practical problem…..



Interdisciplinarity, Complex Systems:

Global Health in All Policies (HiAP)

 WHO (1978), IOM (2012) – health determinants: 

education, income, zoning, food advertising, 

public transportation, parks, workplaces, 

restaurants, and tax policy affect health

 Health Impact Assessment (HIA): intersectoral

decision makers consider impact on health 

outcomes, including benefits, harms, and health 

related-costs

 Complexity: economics in all policies, education 

in all policies. 



Development of EBP in Medicine and Health
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Evolution of Medical Treatment and Training

Pre-1900s Medicine 20-21st C Health Care

Abraham Flexner’s 1910 
Report closes  
Medical Schools
155 → 31      [1930 – 76]

Mid-1960’s-1970’s Harvard & 
Stanford close clinical  
psychology training programs 
(distract from science)

1995 Academy of Psychological 
Clinical Science accreditation

Proprietary, for profit 
medical schools



Brief History of Evidence Based Practice

1972 - Archie Cochrane, Scottish MD, epidemiologist studying whole 
populations.  Because health resources inevitably limited, how to 
determine which treatments warrant coverage? RCTs. Effectiveness and 
Efficiency: Random Reflections on Health Services.   Cochrane 
Collaboration founded 1992-3

1973 - John Wennberg – widespread practice variation

1980-90 – Translation recognized as a problem.
 IOM (1985) - Only 15% of clinical practices based on evidence (also 

Eddy 2005)
 Uptake of scientific discoveries into clinical practice:  14% after 17 

years (Balas & Boren, 2000)

1982-2000 – Clinical epidemiology, McMaster U – use evidence to make 
health care decisions  (David Sackett (1997 How to Practice & Teach EBM, 
Gordon Guyatt (1990 EBM), Brian Haynes, Ann McKibbon) – From 
“scientific medicine” to “evidence based medicine”

1996 - APA Division 12, Section III – EST Task Force (Chambless & Hollon)



Scientific Medicine - What is it?

•“conscientious, explicit, judicious use of current 
best evidence in making decisions about the 
care of individual patients”

Sackett, Rosenberg, Gray, Haynes & Richardson  (1996) Evidence-based 
medicine: what it is and what it isn’t. BMJ, 312, 71-72



EBP Devalues Clinical Expertise

“The autonomy and authority of the doctor, and the 
subsequent variability in care, are the problems that 
EBM wants to cure.”

“Who Says What’s Best?”
Bernadine Healy, NIH & Red 
Cross Director,  U.S. News and 
World Report, September 3, 
2006
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“There should be only one driver of clinical 
practice – scientific research. Clinicians want to 
ignore the research and do whatever they 
want.”

--audience comment after 2007 
CUDCP presentation on EBP

Us Them



EBP Core Concept:   3 Circles



“the integration of clinical 
expertise, patient values, and 
the best research evidence 
into the decision making 
process for patient care. 
Clinical expertise refers to the 
clinician's cumulated 
experience, education and 
clinical skills. The patient 
brings to the encounter his or 
her own personal and unique 
concerns, expectations, and 
values. The best evidence is 
usually found in clinically 
relevant research that has 
been conducted using sound 
methodology.”

(Haynes et al., 1996; Sackett
et al., 1996) 

• ,
Best 

research 

available

Clinical 

Expertise

Patient values 

and preferences

Original EBM 3-Circles Model

EBM



Revised EBM Model
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(Haynes, Devereaux, & Guyatt, 2002)



Trandisciplinary EBP

Spring, B. & Hitchcock, K. (2009) Evidence-based practice in psychology. In I.B. 
Weiner & W.E. Craighead (Eds.) Corsini’s Encyclopedia of Psychology, 4th edition 
(pp. 603-607). New York: Wiley

Evidence-based 
practice entails making 
decisions by 
integrating the best 
available evidence with 
resources including 
practitioner expertise 
and with the 
characteristics, state, 
needs, values and 
preferences of those 
who will be affected. 
This is done in a 
manner that is 
compatible with the 
environmental and 
organizational context

EBBP Council  (July 
2017) White paper on 
EBP Competencies.
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Why EBP?   - Rationale and Tools 

24



Why it matters:  EBP Rationale

• Improve quality and accountability for nhealth care practice (IOM, 
2001, Crossing the Quality Chasm); influence coverage policy

•Integrated interprofessional care teams: shared vocabulary, 
concepts, approach for transdisciplinary, interprofessional
research, practice, health care policy 

•Useful infrastructure:  systematic reviews, guidelines, often have 
policy implications for reimbursement coverage

•Identify knowledge gaps; stimulate development of evidence base 
for treatments



Barriers between Research and Practice

2.5 million scientific papers published/year 

28,100 peer-reviewed journals in print

7,000 articles published per day



Finding Primary Evidence and Systematic Reviews

•Research databases

PsycInfo

Medline/PubMed

CINAHL

EMBASE

•Cochrane Collaboration

Healthcare interventions

•Campbell Collaboration

Social interventions (education, crime & justice, social 
welfare)

•Centre for Reviews and Dissemination – U. York, health, 
wellbeing, 160 SR



Systematic Reviews

A SR is a scientific investigation 
that focuses on a specific 
question and uses explicit, pre-
specified scientific methods to 
identify, select, assess, and

summarize the findings of similar 
but separate studies. It may 
include a quantitative synthesis 
(meta-analysis), depending on 
the available data.

IOM, 2011



IOM Standards for Systematic Reviews #1

Team has appropriate expertise & experience

COIs and bias need to be managed (disclose, discuss, exclude)

Stakeholder input throughout process

BUT protect the independence of SR team 

Formulate analytic framework & key questions

Develop SR review protocol (Search, In/Ex, Extraction, Critical 
Appraisal, Disagreements, submit for peer review)

Comprehensive search for evidence (information specialist)



IOM Standards for Systematic Reviews #2

Address biased reporting of results (EMBASE, gray literature, 
trial registries, non-English, contact authors, file drawer, funnel 
plots)

Select studies, double extraction, critical appraisal (quality) 
parameters, establish reliability 

For each outcome evaluate strength of evidence:  • 
Consistency • Precision *Directness • Reporting bias

Conduct qualitative synthesis (does it warrant meta-analysis? 
– heterogeneity, sensitivity analysis)

Use a structured format for final report

Peer review draft report
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Clinical Practice Guidelines 

CPGs are statements that 
include recommendations 
intended to optimize 
patient care that are 
informed by a systematic 
review of evidence and an 
assessment of the benefits 
and harms of alternative 
care options. 

IOM 2011



Institute of Medicine’s Standards for a Trustworthy Guideline

• Explicit description of development and funding processes (publicly 
accessible)

• Transparent process 

• Multidisciplinary development panel

• Rigorous systematic review evidence

• Summarizes evidence on benefits/harms

• Rating of confidence & strength for each 
recommendation

• Extensive external review

• Mechanism for revision

1. Institute of Medicine. Clinical Practice Guidelines We Can 
Trust. Washington, DC: National Academies Pr; 2011.

2. Lain C, Tiachman DB, & Mulrow C. Trustworthy Clinical 
Guidelines. Ann Intern Med. 2011;154:774-775



www.guidelines.gov
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www.ahrq.gov/clinic/



www.nice.org.uk/Guidance/CG/





Guidelines International Network
www.g.i.n.net/home
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New Application Tools to Take Context into Account
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Contextualized Decision Support:  
Operationalized Guideline*

•Treatment choice for an individual tailored on personal 
characteristics and treatment preferences (e.g., STAR*D)

•Sequential, adaptive decisions address heterogeneity in 
response to earlier treatments

•From computer science:  optimizes sequences of actions 
in an evolving, time varying system – dynamic control 
system 

40

*AKA adaptive treatment strategy, treatment algorithm, 
stepped care, expert system, AI for EHR



Resource Sensitive Guideline

•Fried, Quigley, Hunt, Guyatt, Anderson et al, (3/2008), 
Nature Clinical Practice, 5(3)

Breast Health Global Initiative for low and middle income 
countries to detect, diagnose, treat, create systems

•Strategies for resource levels:

Basic

Limited

Enhanced

Maximal

41



Guidelines Disclaimer

“The recommendations herein may not be 

appropriate for use in all circumstances…Decisions

to adopt any particular recommendation must be 

made by clinicians in light of available resources and 

circumstances presented by individual patients

and in light of new clinical information such as that 

provided by the U.S. Food and Drug Administration 

(FDA).”

USPHS Tobacco Use Treatment 2008 Update



Core EBP Method – 5 steps
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5 Step EBP Process



5 Steps of EBP



5 Steps of EBBP

Guideline



www.ebbp.org
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Evidence Based Practice Learning Modules 

11/6/2017
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www.ebbp.org

1. EBP Process Module

2. Search for Evidence Module

3. Systematic Review Module

4. Critical Appraisal Module

5. Randomized Control Trial 
Module

6. Collaborative Decision Making 
Module

7. Shared Decision Making Module

8. Stakeholder Dialogue about EBP 
Module

9. Implementation of EBP Module

W
o

rksh
o

p



Appraise 
(hierarchy of evidence for treatment question)



*Best Research Design Depends on the Question Being Asked*

Economic analysis, Quality 
Adjusted Life Years 

Cost effectiveness 
analysis (CEA)

Cost 
Effectiveness 

Cohort Studies, RiskCohort StudiesEtiology

Cohort Studies, Prognosis, 
Survival Analysis

Cohort Studies, 
Case Control, Case 
Series

Prognosis

Randomized Controlled Trial, 
Double Blind, Clinical Trials, 
Practice Guideline

Double-Blind 
Randomized
Controlled Trial

Therapy

Search Filters (Medline, Pubmed, 

CINAHL)

MethodologyType of 
Question

Contextual 
Fit/ 
Adaptation

Qualitative analysis Qualitative research, 
Phenomenological research



APPLY – Shared/Collaborative
Decision-Making

• Shared decision making ties 
together all three circles 

• Stakeholders:  all those who may 
be affected by the health 
decision (e.g. individuals, 
families, organizations, 
communities) are included in the 
decision-making process

• Assess resources, context (e.g., 
practitioner expertise, referral  
resources, financial, work 
policies, transportation, child 
care) and client characteristics, 
values, preferences



Module on Shared Decision-Making with an 
Individual Client









The Decision



Roles in EBP (It takes a village)

•Primary 

Researcher

•Systematic 

Reviewer

•Practitioner 



Conclusions #1

•Artificial dichotomies that have impeded the growth of 
evidence-based practice: 

Basic vs. applied:  that the best science can’t be useful

Scientific vs. expert or empathic practice:  that science-based 
practice disrespects the clinician or the patient

•The concepts of use-inspired basic research and evidence 
based practice facilitate translation of research to practice.  

•The concepts and methods of evidence based practice have 
been embraced by most health professions and  are a basis for 
integrated , interprofessional health practice.    

•Health in all policies has also become a basis and a model for 
intersectoral policy.  
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Conclusions #2

• EBP is more than a metaphor and involves 3 core concepts: 
(1) 3 circles, (2) evidence hierarchy), (3) 5 step method

• The 5 step EBP method sequences asking questions, acquiring 
evidence, appraising it, applying it via collaborative decision making, 
and analyzing progress to adapt course if needed.  Much EBP training 
proceeds only through critical appraisal.   

• EBP is a team science requiring primary researchers, systematic 
reviewers, and practitioners.  Systematic reviews and practice 
guidelines offer useful EBP infrastructure:  updated, critically 
appraised evidence for the most common practice questions.  

• Apply and Analyze/Adjust are the next frontiers of interdisciplinary 
EBP:  how to optimize:  (a) collaborative application of evidence 
among stakeholders, and (b) course correction to address between 
person and dynamic response heterogeneity 
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Thank you! 

• NIH

 R01DK108678 (Spring)

 R01DK097364 (Spring)

 T32CA193193 (Spring)

N01-LM-6-3512 (Spring)

• AHA

 14SFRN20740001 (Spring)

• NIH

NCI RLCCC (Platanias)

U54EB020404 (Kumar)

UL1TR001422 (Lloyd-Jones)
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