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Some Studies That I Like To Quote

URL for Source (James McCormack)

http://youtu.be/Ij8bPX8IINg


Definition - EBM

Evidence-based medicine requires the integration of 
the best research evidence with our clinical expertise 
and our patient’s unique values and circumstances.

Straus SE, Richardson WS, Glasziou P, 

Haynes RB. Evidence-based medicine: how 

to practice and teach EBM  3d ed. London: 

Churchill Livingstone, 2005



Definition - EBP
Evidence-Based Practice: A way of providing health 
care that is guided by a thoughtful integration of the best 
available scientific knowledge with clinical expertise. 

This approach allows the practitioner to critically assess 
research data, clinical guidelines, and other information 
resources in order to correctly identify the clinical problem, 
apply the most high-quality intervention, and re-evaluate 
the outcome for future improvement. 

NLM MeSH 2009



STEPS IN EVIDENCE BASED RESEARCH

1. Asking answerable questions

2. Finding the best evidence

3. Critically appraising the evidence

4. Applying a decision

5. Evaluation

Heneghan C, Badenoch D. Evidence-based medicine toolkit. 2d ed. Malden, MA: 
Blackwell, 2007



There is a lot of Research!

Over 24 million citations in PubMed

Added in 2012: 777,559

Smoking cessation: 29774

Asthma: 148345

Diabetes: 497871



Levels of Evidence 



Levels of Evidence

URL for Image Source

http://www.ebmpyramid.org/images/pyramid.gif


Types of Studies

Case Series and Case Reports

Case Control Studies

Cohort Studies

Randomized, Controlled Clinical Trials

Systematic Reviews

Meta-analysis



Study Design



Case Series and Case Reports

Collections of reports on the treatment of 
individual patients or a report on a single 
patient. 

No control groups with which to compare 
outcomes, so limited statistical validity.



Case Series 

URL for Image Source

http://library.downstate.edu/EBM2/2600.htm


Case Control Studies

 Patients who already have a specific condition are 
compared with people without the condition. Researcher 
looks back to identify factors or exposures possibly 
associated with the condition, often relying on medical 
records and patient recall. 

 Less reliable because showing a statistical relationship 
does not mean than one factor necessarily caused the 
other.

 Starts with patients who already have the outcome and 
looks backwards to possible exposures.



Case Control Series

URL for Image Source

http://library.downstate.edu/EBM2/2500.htm


Cohort Studies

 Take a large population who are already taking a 
particular treatment or have an exposure, follow them 
forward over time, and then compare for outcomes with 
a similar group that has not been affected by the 
treatment or exposure. 

Observational and not as reliable as randomized 
controlled studies, since the two groups may differ in 
ways other than in the variable under study.

 Starts with the exposure and follows patients forward to an 
outcome.



Cohort Studies: Diagram

URL for Image Source

http://library.downstate.edu/EBM2/2400.htm


Randomized, Controlled Clinical Trials

Carefully planned projects that introduce a treatment or 
exposure to study its effect on patients. 

 Include methodologies that reduce the potential for bias 
(randomization and blinding) and allow for comparison 
between intervention and control groups.

 Is an experiment and can provide sound evidence of 
cause and effect.

 Randomly assigns exposures and then follows patients 
forward to an outcome.



RCTs

URL for Image Source

http://library.downstate.edu/EBM2/2200.htm


Systematic Reviews

Usually focus on a clinical topic and answer a specific 
question. An extensive literature search is conducted to 
identify studies with sound methodology. The studies are 
reviewed, assessed, and the results summarized according 
to the predetermined criteria of the review question.



Meta-analysis

 Thoroughly examines a number of valid studies on a topic 
and combines the results using accepted statistical 
methodology to report the results as if it were one large 
study.

 The Cochrane Collaboration has done a lot of work in the 
areas of systematic reviews and meta-analysis.



PICO

Creating the Well-Built, 

Answerable Question



The 5 A’s

URL for Image Source

http://guides.mclibrary.duke.edu/ebmtutorial


 Identify key patient problem

 Phrased to facilitate finding an 
answer

What treatment might be 
considered?

Alternative treatments to consider

Outcome to avoid or promote

Forming the Clinical QuestionAssess and Ask

Assess, Ask & Form the ?



Appraise & Apply

Appraise information for validity 

Apply :

 Talk to patient 

 Integrate evidence into clinical practice, patient 
preference, and apply



Critical Appraisal Questions 

Are the results of the study valid?

What were the results?

Will the results help me in caring for my patients?



URL for Knowledge Translation Clearinghouse

Critical Appraisal Worksheets

http://ktclearinghouse.ca/cebm/practise/ca/worksheets


And PICO was HIS Name-O!



PICO

P= Patient or problem

I = Intervention, prognostic factor, or 
exposure

C=Comparison

O=Outcomes

(T)=Time



Intervention/Therapy

In ______________________ (P),

How does ________________ (I)

Compared to ______________ (C)

Affect ____________________(O)

Within ___________________(T)?

Source: Stillwell SB, Fineout-Overholt E, Melnyk BM, Williamson KM. Evidence-based practice, step by step: 
asking the clinical question: a key step in evidence-based practice. Am J Nurs. 2010 Mar;110(3):58-61.



Etiology

Are _____________________ (P)

Who have ________________(I)

Compared with those without _____ (C)

At _________ risk for ___________ (O)

Over _____________________(T)?

Source: Stillwell SB, Fineout-Overholt E, Melnyk BM, Williamson KM. Evidence-based practice, step by step: 
asking the clinical question: a key step in evidence-based practice. Am J Nurs. 2010 Mar;110(3):58-61.



Diagnosis

In __________________________(P),

Are/is _______________________(I)

Compared with ________________(C)

More accurate in diagnosing ______(O)?

Source: Stillwell SB, Fineout-Overholt E, Melnyk BM, Williamson KM. Evidence-based practice, step by step: 
asking the clinical question: a key step in evidence-based practice. Am J Nurs. 2010 Mar;110(3):58-61.



Identifying the Best Study

Type of Question Suggested best type of Study

Therapy RCT>cohort > case control > case series

Diagnosis Prospective, blind comparison to a gold standard

Etiology/Harm RCT > cohort > case control > case series

Prognosis Cohort study > case control > case series

Prevention RCT>cohort study > case control > case series

Clinical Exam Prospective, blind comparison to gold standard

Cost Economic analysis

Source: Introduction to Evidence Based Medicine. Chapel Hill, NC: Health Sciences Library, UNC-Chapel Hill. 2004. 



What Kind of Question is it?

Therapy

Etiology

Diagnosis

URL for worksheet

Jane brings her three-year-old son in to the 
emergency room.  She says that her son has been 
having frequent fevers, which she has judged by 
feeling his forehead.  Because she hasn’t been 
using a thermometer, you wonder if she could have 
accurately determined if he had a fever.

Let’s Try it!

http://bit.ly/RxZKFm


Diagnosis Template

 In __________________________(P),

Are/is _______________________(I)

Compared with ________________(C)

More accurate in diagnosing ______(O)?



REMEMBER PICO
P= Patient or problem

I = Intervention, prognostic factor, or exposure

C=Comparison

O=Outcomes

(T)=Time



Questions?



Resources for EBP



PubMed Health

• Clinical effectiveness research

• Summaries for practitioners and consumers

• Systematic Reviews
URL for PubMed Health

http://www.ncbi.nlm.nih.gov/pubmedhealth


URL for Sample DARE Review

Abstracts from DARE

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0027614/


URL for Sample Cochrane Summary 

Plain Language Summaries (Cochrane Collaboration)

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0048481/


URL for Sample Public Agency Review

Public Agency Reviews

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0033137/


Overall PubMed Health Contents



Sources

 Cochrane Collaboration-Plain Language 
Summaries

 National Institute for Health and Care 
Excellence (NICE) (UK)

 Agency for Healthcare Research and 
Quality (US)

 National Cancer Institute-PDQ (Physician 
Data Query)

 Dept. of Veterans Affairs-Evidence-based 
Synthesis Program

 Canadian Agency for Drugs and 
Technologies in Health.

Over 30,000 systematic reviews from last 10 years



Sample PubMed Search for Pertussis

Search Results example 1



Search results example 2

Sample Search on School Based Obesity Prevention



Caution

Searching functionality needs work

Expect enhancements over time

Be as specific as possible-use words such as 
Prevention, Screening, Treatment, Management



URL for National Guideline Clearinghouse

NGC Screenshot

http://www.guideline.gov/


National Guideline Clearinghouse

• Search evidence-based guidelines from a variety of 
sources

• Compare Guidelines side by side

• Save your favorite guidelines and organizations.



Advanced search



Compare guidelines



My NGC



US Preventive Task Force

URL for U.S. Preventive Task Force

http://www.uspreventiveservicestaskforce.org/


URL for The Community Guide

Community Guide

http://www.thecommunityguide.org/


Major Content Areas 

 Biomedical Sciences

 Nursing, Dentistry, Pharmacy and Allied Health

 Veterinary Medicine

 Preclinical sciences

URL for PubMed

PubMed

http://www.pubmed.gov/
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/


URL to Searching PubMed Using PICO Tutorial (Duke University)

Searching PUBMED USING PICO

http://guides.mclibrary.duke.edu/content.php?pid=431451&sid=3530477


My NCBI allows you to:

 Save records (Collections, My Bibliography)

 Save searches (Saved Searches)

Customize your results 

(Filters, My NCBI Preferences)

My NCBI homepage



Register for an account



Break



A PubMed Subject Search

Be specific 

Don’t use quotation marks

Don’t worry about capitalization

Use key words for main concepts

 Leave out words like the, of, for

 The word “and” is a Boolean operator; it is assumed and 
automatic



Automatic Term Mapping

 Subject

 Journal

Author and Investigator names

As soon as PubMed finds a match, the mapping stops. 
That is, if a term matches in the MeSH Translation Table, 
PubMed does not continue looking in the next table. 

 If no match is found, PubMed breaks apart the phrase 
and repeats the process until a match is found. 



Entry Terms and Mapping

NSAIDS  anti-inflammatory agents, non-steroidal

Heart attack  myocardial infarction

Varicella  herpesvirus 3, human OR chickenpox

Nurse  nurses OR breastfeeding

DVT ≠ Deep Vein Thrombosis

 PID ≠ Pelvic Inflammatory Disease

(Will demonstrate using MeSH Browser)



Search Details



Adjacency Searching



Phrase Searching

When searching for phrases:

• Search the phrase first without quotes or search tags.

• Check Search details to see how the search was translated.

• Use quotes only when your phrase is broken apart.

Sometimes even quotes won’t work because not all phrases are 
recognized as phrases. 

Searching a phrase in quotes shuts off Automatic Term Mapping



Phrase Searching Example

aids drugs breast feeding =  418

(processed using ATM, many relevant results)

“aids drugs” AND “breast feeding”    =    3

(very limiting; okay for specific items)



Combining Search Terms

AND – OR - NOT

URL for Pub Med Tutorial Demonstration 

http://www.nlm.nih.gov/bsd/disted/pubmedtutorial/020_390.html


Use Filters to Narrow Searches



URL for PubMed Subject Filters 

Filters

http://www.nlm.nih.gov/bsd/pubmed_subsets.html


URL for PubMed Subject Filters

Filters-Subjects

http://www.nlm.nih.gov/bsd/pubmed_subsets.html


Filters-Journal Categories

URL for PubMed Subject Filters

http://www.nlm.nih.gov/bsd/pubmed_subsets.html


Search Results with Filters Applied



One Good article Leads to More!



Sample Search

Does daily recess improve physical activity in school age 
students?

 P

 I

C

O



Clinical Queries

Search by Clinical Study Category

 Category
 Etiology
 Diagnosis
 Therapy (default)
 Prognosis
 Clinical prediction

 Scope
 Narrow specific search 
 Broad sensitive search(default)

Systematic Reviews
Medical Genetics Searches



Sending Search Results



Favorites



Keeping Up to Date: AHRQ

URL for Agency for Healthcare Research and Quality (AHRQ)

http://www.ahrq.gov/


CNE from AHRQ

Evidence-based Practice

At the conclusion of this activity, participants will be able to:

 Describe the 5 major steps in conducting a systematic review.

 List the evidence-based resources available on the AHRQ Web site, 
including those available through the EHC Program.

 Locate the resources available on the USPSTF Web site, including the 
ePSS tool.

 Explain how the EHC Program resources, the USPSTF recommendations, 
and the ePSS tool can be integrated into APRN clinical decision making.

 Demonstrate how to download the ePSS application to a PDA or mobile 
device.

URL for AHRQ CE for Nurses 

http://ce.ahrq.gov/nurses/index.html


Evidence Based 

Living

URL for Evidence-Based Living (Cornell University) 

http://evidencebasedliving.human.cornell.edu/


Questions



Viva La Evidence!

URL for Viva La Evidence (James McCormack)

https://www.youtube.com/watch?v=QUW0Q8tXVUc&feature=youtu.be


Thank You!

This project has been funded in whole or in part with Federal funds from the National Library of Medicine, National Institutes of Health, Department of 

Health and Human Services, under Contract No. HHS-N-276-2011-00003-C with the University of Pittsburgh, Health Sciences Library System.

Lydia N. Collins, MLIS

National Network of Libraries of Medicine, 

Middle Atlantic Region

http://nnlm.gov/mar/

lydia@pitt.edu


